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ERRATA

To the Draft Final Report
For WA 4-16, Task 7

The aminoglutethimide and ketoconazole ICso values reported in the individual
laboratory reports are incorrect by a factor of 10, i.e., the ICso for amino glutethimide is la-fold

high and for ketoconazole is lO-fold low. This error occurred due to a miscommunication by the
Chemical Repository as to the identity of these two reference chemicals and their respective
stock concentrations. In this overall report, the errors were corrected for each of the laboratories

in order for an evaluation of the intralaboratory and interlaboratory results to be made without
having to be concerned about this discrepancy. The individual laboratory reports wil be
corrected by their respective study directors when the draft final reports are finalized.
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1.0 Executive Summary
The objective of this study was to evaluate the inhibition of aromatase activity by 10 reference chemicals
using human placental microsomes previously prepared and characterized by Battelle and In Vitro
Technologies. This study was part of a multi-laboratory effort for the evaluation of the placental
aromatase assay. The protocol was specific to the work conducted by In Vitro Technologies.

The study evaluated the inhibition of aromatase activity by 10 reference chemicals. Inhibition by five
reference chemicals was evaluated using human placental microsomes prepared by Battelle. Inhibition
by the other five reference chemicals was evaluated using human placental microsomes prepared by In
Vitro Technologies. Inhibitory potential of each reference chemical was evaluated in three independent
replicate experiments. All three replicate experiments for a given reference chemical were conducted by
the same technician.

2.0 Introduction

2.1 Background
The Food Quality Protection Act of 1996 was enacted by Congress to authorize the Environmental
Protection Agency (EPA) to implement a screening program on pesticides and other chemicals found in
food or water sources for endocrine effects in humans. Thus, the U.S. EPA is implementing an Endocrine
Disrupter Screening Program (EDSP). In this program, comprehensive toxicological and ecotoxicological
screens and tests are being developed for identifying and characterizing the endocrine effects of various
environmental contaminants, industrial chemicals, and pesticides. The program's aim is to develop a two-
tiered approach, e.g., a combination of in vitro and in vivo mammalian and ecotoxicological screens (Tier
1) and a set of in vivo tests (Tier 2) for identifying and characterizing endocrine effects of pesticides,

industrial chemicals, and environmental contaminants. Validation of the individual screens and tests is
required, and the Endocrine Disruptor Method Validation Committee (EDMVAC) will provide advice and
counsel on the validation assays.

Estrogens are sex steroid hormones that are necessary for female reproduction and affect the
development of secondary sex characteristics of females. Estrogens are biosynthesized from cholesterol
by a series of enzymatic steps, with the last step involving the conversion of androgens into estrogens by
the enzyme aromatase. Estrogen biosynthesis occurs primarily in the ovary in mature, premenopausal
women. During pregnancy, the placenta is the main source of estrogen biosynthesis and pathways for
production change. Small amounts of these hormones are also synthesized by the testes in the male and
by the adrenal cortex, the hypothalamus, and the anterior pituitary in both sexes. The major source of
estrogens in both postmenopausal women and men occurs in extraglandular sites, particularly in adipose
tissue. One potential endocrine target for environmental chemicals is the enzyme aromatase, which
catalyzes the biosynthesis of estrogens. An aromatase assay is proposed as one of the Tier 1 Screening
Battery Alternate Methods. A detailed literature review on aromatase was performed and encompassed
(1) searching the literature databases, (2) contacting individuals to obtain information on unpublished
research, and (3) evaluating the literature and personal communications.

Aromatase is a cytochrome P450 enzyme complex responsible for estrogen biosynthesis and converts
androgens, such as testosterone and androstenedione, into the estrogens estradiol and estrone.
Aromatase is present in the ovary, placenta, uterus, testis, brain, and extraglandular adipose tissues.
Two proteins, cytochrome P450arom and NADPH-cytochrome P450 reductase, are necessary for
enzymatic activity, and the enzyme complex is localized in the smooth endoplasmic reticulum. The
aromatase gene, designated CYP19, encodes the cytochrome P450arom and consists of 10 exons, with
the exact size of the gene exceeding 70 kilobases. Aromatase is found in breast tissue, and the
importance of intratumoral aromatase and local estrogen production is being unraveled. Effective
aromatase inhibitors have been developed as therapeutic agents for estrogen-dependent breast cancer
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to reduce the growth stimulatory effects of estrogens in breast cancer. Investigations on the development
of aromatase inhibitors began in the 1970's and have expanded greatly in the past three decades.

An in vitro aromatase assay could easily be utilized as an alternative screening method in the Tier 1
Screening Battery to assess the potential effects of various environmental toxicants on aromatase

activity. Both in vitro subcellular (microsomal) assays and cell-based assays are available for measuring
aromatase activity. The in vitro subcellular assay using human placental microsomes is commonly used
to evaluate the ability of pharmaceuticals and environmental chemicals to inhibit aromatase activity. In
addition, human JEG-3 and JAR choriocarcinoma cell culture lines, originally isolated from
cytotrophoblasts of malignant placental tissues, have been used as in vitro systems for measuring the
effects of compounds on aromatase activity. These cell lines are also utilized for investigations on the
effects of agents in placental toxicology.

Numerous flavonoids and related phytoestrogen derivatives have been extensively evaluated for their
ability to inhibit aromatase activity for two primary reasons: (1) these natural plant products can serve as
possible leads for the development of new nonsteroidal aromatase inhibitors; and (2) humans and other
animals are exposed to these agents through the diet. In general, the flavonoids and related analogs
demonstrate aromatase inhibition with ICso values in the micromolar range; however, these compounds
lack both the potency and specificity of aromatase inhibitors developed for breast cancer therapy.
Several pesticides have also demonstrated inhibition of aromatase activity in the human placental
microsomal assay system, with ICso values for aromatase inhibition ranging from 0.04 ¡.M to greater than
50 ¡.M.

The human placental microsomal aromatase assay was recommended as the in vitro aromatase
screening assay to be included in the Tier 1 Screening Battery. This assay will detect environmental

toxicants that possess the ability to inhibit aromatase activity. Prevalidation studies on recombinant
aromatase (WA 2-24) were conducted to optimize the microsomal aromatase assay protocol for human
placenta, demonstrate the utility of the microsomal assay to detect known aromatase inhibitors, and
compare the performance of a recombinant assay system and the placental microsomal assays.
Concerns with this initial work involving high variability in some runs and partial inhibition curves were
addressed in a supplemental prevalidation study (WA 4-10). The objective of the current work
assignment is to use the now optimized assay to obtain intra- and inter-laboratory assay variability
estimates to complete the validation of the human placental microsome aromatase assay.

2.2 Task Description and Objectives
The objective of this study was to evaluate the inhibition of aromatase activity by 10 reference chemicals
using human placental microsomes previously prepared and characterized by Battelle and In Vitro
Technologies. This study is part of a multi-laboratory effort for the evaluation of the placental aromatase
assay. This report is specific to the work conducted by In Vitro Technologies.

The test system for this study was human placental microsomes. This test system was selected because
it provided a biological source of the aromatase enzyme. Since the assay is being evaluated for its
potential to serve as a screening assay, the use of human tissue enhances its predictive potentiaL.

3.0 Materials and Methods

3.1 Substrate
The substrate for the aromatase assay was androstenedione (ASDN). Non-radiolabeled and radiolabeled
ASDN were used. The non-radio labeled ASDN (lot 024K0809) was obtained from Sigma, St. Louis, MO
by the Sponsor's Chemical Repository and was then distributed to the participating laboratories. It had a
reported purity of 100%. The radiolabeled androstenedione ((1 ß- 3Hj-androstenedione, (3HjASDN,

lot 3538-496), was obtained from Perkin Elmer Life Science, Boston and had a reported specific activity
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of 25.3 Ci/mmol. Radiochemical purity was reported by the supplier to be ~97%. Radiochemical purity
was assessed by high-performance liquid chromatography (HPLC) by the lead laboratory.

Since the specific activity of the stock (3HjASDN was too high for use directly in the assay, a solution
containing a mixture of nonradiolabeled and radiolabeled ASDN was prepared such that the final
concentration of ASDN in the assay was 100 nM and the amount of tritium added to each incubation was
approximately 0.1 ¡.Ci. This substrate solution had a concentration of 2 ¡.M with a radiochemical content
of about 1 ¡.Ci/mL.

The following illustrates the preparation of a substrate solution using a stock of (3HjASDN with a specific
activity of 25.3 Ci/mmol and a concentration of 1 mCi/mL. A 1:100 dilution (10 ¡.Ci/mL) of the
radiolabeled stock in buffer was prepared. A 1 mg/mL solution of ASDN in 95 % ethanol was prepared.
Dilutions were prepared in buffer to a final concentration of 1 ¡.g/mL. The 1 ¡.g/mL solution of ASDN
(4.5 mL), 800 ¡.L of the (3HjASDN dilution, and 2.7 mL of buffer were combined to make 8 mL of substrate
solution (enough for 80 tubes). The weight of each component added to the substrate solution was
recorded. After mixing the solution well, aliquots (approximately 20 ¡.L) were weighed and combined with
scintillation cocktail for radiochemical content analysis. The addition of 100 ¡.L of the substrate solution to
each 2 mL assay volume yielded a final eHjASDN concentration of 100 nM with 0.1 ¡.Ci/tube.

3.2 Reference and Control Substances
The Sponsor's Chemical Repository (CR) was responsible for chemistry activities required to perform this
study. Their responsibilities included chemical procurement, solubility, formulation stability assessment,
formulation preparation, formulation analysis and shipment of stock formulation to the participating
laboratories. These chemistry activities and results are described in the Sponsor's Chemistry report.

Table 1. Reference and Control Substances

Chemical Mfr. Molecular Molecular
Stock Target Stock

StorageChemical name CAS No. weight Formulation Vehiclecode Purity formula
(o/mol)

Solution ID
Concentration Conditions

4-Hydroxy
270-0049 99% 566-48-3 C19H2603 302.4 4-ASDN-1 10 mM 95%

2 to 8°Candrostenedione ethanol
Lindane 270-0050 99.6% 58-89-9 C6H6CI6 290.8 3-Lin-1 100 mM DMSO 2 to 8°C

Aminoglutethimide 270-0052 ~99% 125-84-8 C13H16N202 232.3 06016JS 100 mM DMSO 2 to 8°C

Chrysin 270-0067 98.2% 480-40-0 C1sH1004 254.2 10101DC 10 mM DMSO 2 to 8°C

Dicofol 270-0070 96.5% 115-32-2 C14H9CIsO 370.4 7 RM00299 100mM DMSO 2 to 8°C

Econazole (nitrate) 270-0066 98% 24169- C1sH1SCbN2
444.7 123K1220 100 mM DMSO 2 to 8°C02-6 0-HN03

Ketoconazole 270-0051 ~99% 65277- C26H2SCI2N4
531.43 121 H0524 10mM DMSO 2 to 8°C42-1 04

Atrazine 270-0071 98% 1912-24-
CSH14CINs 215.69 328-137A 100mM DMSO 2 to 8°C9

Fenarimol 270-0064 99% 60168- C17H12C12N2
331.2 325-134C 100 mM DMSO Room

88-9 0 temperature

4-Nonylphenol 270-0073 ~98.5% 84852-
C1sH24O 220.4 A0192712 100 mM DMSO 2 to 8°C15-3

Prochloraz 270-0065 99.5% 67747- C1sH16CbN3
376.7 2226X 100 mM DMSO Room

09-5 O2 temperature

Dibenz(a,h) 270-0074 97% 53-70-3 C22H14 278.35 11613BC 10 mM DMSO 2 to 8°Canthracene

7



In Vitro Technologies Study No. 270-1157-12

4-Hydroxy androstenedione (4-0H ASDN; lot 4-ASDN-1) is a known aromatase inhibitor. Positive control
stock solutions were prepared and analyzed by Battelle and distributed to the laboratories. The stock
was received on 07 July 2005 and stored at 2 to 8°C until use. 4-0H ASDN was formulated in 95%
ethanoL. The total volume of positive control formulation used in each assay was no more than 1 % of the
total assay volume (i.e., 20 ¡.L in a 2 mL assay) in order to minimize the potential of the solvent to inhibit
the enzyme. Dilutions of the stock solution were prepared in ethanol on the day of use such that the
target concentration of inhibitor was achieved by the addition of 20 ¡.L of the dilution to a 2 mL assay
volume. The final concentration for the positive control was 5 x 10-8 M.

A known aromatase non-inhibitor, lindane, was used as the negative control substance. Battelle provided
a stock solution for lindane (lot 3-Lin-1), formulated in dimethyl sulfoxide (DMSO). The stock was
received on 07 July 2005 and stored at 2 to 8°C until use. Fresh dilutions of the stock solution were
prepared in DMSO on the day of use. Dilutions were prepared such that the concentration of negative
control substance, 1 x 10-6 M, was achieved by the addition of 20 ¡.L of the dilution to a 2 mL assay
volume.

Reference chemical stocks formulated in DMSO were prepared, analyzed, and distributed by Battelle.
The reference chemicals were numbered 1 through 10 by Battelle and these numeric designations were
used when the samples were coded prior to distribution to In Vitro Technologies. Analysis of the
reference chemical stock solutions occured before the laboratories used the formulations in the assay.
The analytical method used to analyze each of the reference chemicals in the stock solutions was gas
chromatography with flame ionization detection (4-0H ASDN, aminoglutethimide, lindane, fenarimol,
dicofol, atrazine, and dibenz(a,hjanthracene), HPLC with UV-Vis detection (ketoconazole, econazole,
chrysin, and prochloraz), and a combination of mass spectrometry and gas chromatography with flame
ionization detection (4-nonylphenol). The chemistry procedures and results were given to the laboratories
in reports prepared and submitted to the laboratories by the CR.

Fresh dilutions of the reference chemical stock solutions were prepared by serial dilution in the same
solvent as the stock solution on the day of use such that the target concentration of reference chemical

could be achieved by the addition of 20 ¡.L of the dilution to a 2 mL assay volume. The total volume of
reference chemical formulation used in each assay was no more than 1 % of the total assay volume (i.e.,
20 ¡.L in a 2 mL assay) in order to minimize the potential of the solvent to inhibit the enzyme.

Each reference chemical was initially targeted to be tested over the concentration range of 10-3 to 10-10 M
(final concentration), but the range was adjusted due to solubility or based on data from the first replicate
as described below.

After completion of the first replicate, the data were reviewed and, if necessary, the concentration of
reference chemical used in the second and third replicates was adjusted. In cases where insolubility was
observed, the concentrations of the reference chemical were adjusted in the first replicate also. The
decision was made by the study director with the following guidelines in mind:

. If insolubility is observed at the high concentration (10-3 M), then set the highest concentration at the
highest concentration that appeared to be soluble (limited to 10.4 or 10-5 M). Do not use a
concentration lower than 10-5 M for the highest concentration tested.
If the highest concentration to be tested is lowered to 10-4 or 10.5 M, then add mid-log
concentration(s) near the estimated IC50 based on the replicate one results in order to keep eight
concentrations in the test set.
The lowest concentration to be tested is 10-10 M.

.

.

Note: The codes for aminoglutethimide and ketoconazole were inadvertently switched when these

chemicals were shipped to In Vitro Technologies. Thus, aminoglutethimide was diluted with the
assumption that the stock concentration received was 10 mM and ketoconazole was diluted with the
assumption that the stock concentration received was 100 mM. Thus, the actual lowest concentration
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assayed for aminoglutethimide was 1 nM and the actual lowest concentration assayed for ketoconazole
was 0.01 nM.

Note: A sharp and consistent drop in the aromatase enzyme activity was observed between prochloraz
concentrations of 10-8 and 10-7 M in prochloraz inhibition experiment replicates 2 and 3. The prochloraz
concentration range in replicate 4 was changed to include 10-8.48 M concentration, in order to get a better
estimate of the IC50 value.

Note: Fenarimol exhibited visible precipitate formation at the concentrations of 10-3 and 10-4 M. Thus, the
highest concentration of fenarimol tested was 10-448

In Vitro Technologies analyzed five chemicals with the microsomal preparation made at Battelle and five
chemicals with the microsomal preparation made at In Vitro Technologies. Each chemical was evaluated
in three replicate experiments. The reference chemicals were coded prior to distribution to the assaying
technicians in order that the replicates were conducted blind for reference chemical identity. All three
replicates for a given reference chemical were conducted by the same technician. Multiple reference
chemicals were evaluated by a single technician in a given day. Each replicate for a given reference
chemical were conducted entirely independently of the other replicates for that reference chemicaL. Each
reference chemical was tested at eight concentrations and there were three (triplicate) repetitions for
each concentration of a given replicate. A single replicate study of a given reference chemical is

described in Table 2.

Four types of control samples were included for each replicate. These included:
· full enzyme (aromatase) activity controls (substrate, reduced nicotinamide adenine dinucleotide

phosphate (NADPH), propylene glycol, buffer, vehicle (used for preparation of reference chemical
solutions) and microsomes)

· background activity controls (all components that were in the full aromatase activity controls, except
NADPH)

· positive controls (all components that were in the full aromatase activity controls, except vehicle, and
with the addition of 4-0H ASDN at 5 x 10-8 M)

· negative controls (all components that were in the full aromatase activity controls, except vehicle, and
with the addition of lindane at 1 x 10-6 M).

Four test tubes of each type of control were included with each replicate and were treated the same as
the other samples. The controls sets were split so that two tubes (of each control type) were run at the
beginning and two at the end of each replicate set.

Reference chemical solution (or vehicle) was added to the mixture of propylene glycol, substrate, NADPH
and buffer in a volume that did not exceed 20 ¡.L prior to preincubation of that mixture. The volume of
buffer used was adjusted so the total incubation volume remained at 2 mL.

Table 2. Study Desien - Aromatase Response to Reference Chemicals

Reference
Sample type Repetitions

Description Chemical
(test tubes) concentration

(M final)

Full Enzyme Activity Control 4 Complete assaya with reference
N/Achemical vehicle control

Complete assay with reference
Background Activity Control 4 chemical vehicle control omitting N/A

NADPH
Positive Control 4 Complete assay with positive 5 x 10-ö
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Reference
Sample type Repetitions

Description Chemical
(test tubes) concentration

(M final)
control chemical (4-0H ASDN)
added

Negative Control 4 Complete assay with negative
1 x 10-6control chemical (lindane) added

Reference Chemical
3

Complete assay with reference
1 x 1 0-3Concentration 1 chemical added

Reference Chemical
3 Complete assay with reference

1 x 10-4Concentration 2 chemical added
Reference Chemical

3 Complete assay with reference
1 x 10-5Concentration 3 chemical added

Reference Chemical
3

Complete assay with reference
1 x 1 0-6Concentration 4 chemical added

Reference Chemical
3

Complete assay with reference
1 x 10-7Concentration 5 chemical added

Reference Chemical
3 Complete assay with reference

1 x 10-8Concentration 6 chemical added
Reference Chemical

3
Complete assay with reference

1 x 10-9Concentration 7 chemical added
Reference Chemical

3 Complete assay with reference
1 X 10-10 Concentration 8 chemical added

a r~iThe complete assay contained buffer, propylene glycol, microsomal protem, ( HjASDN and NADPH

3.3 Microsomes
Human placental microsomes previously prepared at Battelle were supplied to In Vitro Technologies.
Microsomes previously prepared at In Vitro Technologies were also used. These samples were treated
as potentially infectious and appropriate precautions were employed. The microsomes were stored at
-70:: 10°C. The supplier provided the approximate protein content of the microsomes.

On the day of use, microsomes were thawed quickly in a 37 :: 1°C water bath and immediately
transferred to an ice bath. The microsomes were rehomogenized by vortexing for about 5 seconds to mix
prior to use. The microsomes were diluted in buffer to an approximate protein concentration of
0.025 mg/mL. The addition of 1 mL of that microsome dilution resulted in a final approximate protein
concentration of 0.0125 mg/mL in the assay tubes. All microsome samples were kept on ice until they
were placed in the water bath just prior to their addition to the aromatase assay. Microsomes were not
left on ice for longer than approximately 1 hour before proceeding with the assay. Appropriate

documentation of time from thaw to use was documented.

Diluted microsomes were used only on the day of preparation. The thawed or diluted microsomes were
never refrozen for later use in the assay.

3.3.1 Microsome type information
Placental microsomes, lot 6-041305, were obtained from Battelle and placental microsomes lot BAA was
prepared at In Vitro Technologies for a previous study (WA 4-16, Task 6).
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3.4 Other assay components
Chemical Supplier Lot Number
NADPH Siqma 103K7046
Propvlene qlvcol JT Baker 042343
Sodium phosphate dibasic JT Baker A43465
Sodium phosphate monobasic JT Baker A28H21
Methvlene chloride Siqma 367 -A0070003
95% ethanol Battelle 04H23QB
Dimethyl sulfoxide Battelle 2969A24437

3.4.1 NADPH
NADPH (ß-nicotinamide adenine dinucleotide phosphate, reduced form, tetrasodium salt, Sigma, catalog
number 1630, 833.4 g/mol) was the required co-factor for CYP19. The final concentration in the assay
was 0.3 mM. Typically, a 6 mM stock solution was prepared in assay buffer and 100 ¡.L of the stock was
added to the 2 mL assay volume. NADPH was prepared fresh each day and was kept on ice.

3.4.2 Assay Buffer
Dissolved 13.80 :t 0.55 g NaH2P04 (JT Baker, catalog number 4011-01, 137.99 g/mol) in 1 L distilled,
deionized water to prepare 0.1 M NaH2P04. Dissolved 14.20 :t 0.56 g Na2HP04 (JT Baker, catalog
number 4062-01, 141.96 g/mol) in 1 L distilled, deionized water to prepare 0.1 M Na2HP04. Combined
these solutions to a final pH of 7.4. The assay buffer was stored in the refrigerator (2-8°C) until use.

3.5 Protein Determination
The protein concentration of each microsome preparation prepared in this task was measured by In Vitro
Technologies. The protein concentration of the microsome preparation was determined on each day of
use of the microsomes in the aromatase assay. A six-point standard curve was prepared, ranging from 5
to 250 ¡.g protein/mL using bovine serum albumin (BSA). Protein was determined by using a DC Protein
Assay kit purchased from BioRad (Hercules, CA). Quality control standards (10 and 100 ¡.g/mL BSA),
provided by RTI were run in duplicate with each assay. To a 200 ¡.L aliquot of unknown or standard, 100
¡.L of BioRad DC Protein Kit Reagent A was added and mixed. Next, 0.8 mL of BioRad DC Protein Kit
Reagent B was added to each standard or unknown and the samples were vortex mixed. The samples
remained at room temperature for at least 15 minutes to allow for color development. Each sample
(unknown and standards) was transferred to disposable polystyrene cuvettes and the absorbance
(at 750 nm) was measured using a spectrophotometer. The protein concentration of the microsomal
sample was determined by interpolation of the absorbance value using the curve developed using the
protein standards.

3.6 Cytochrome P450 Aromatase (CYP19) Activity
This procedure was used to measure the aromatase activity in the microsomal preparations. Four types
of control samples were included for each replicate. These included:
· full enzyme (aromatase) activity controls (substrate, NADPH, propylene glycol, buffer, vehicle (used

for preparation of test substance solutions) and microsomes)
· background activity controls (all components that were in the full aromatase activity controls, except

NADPH)
· positive control (all components that were in the full aromatase activity controls, except vehicle, and

with the addition of 4-0H ASDN at a single concentration, i.e., 5 x 10-8 M)
· negative control (all components that were in the full aromatase activity controls, except vehicle, and

with the addition of lindane at a single concentration, i.e., 1 x 10-6 M).
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Four test tubes of each type of control were included with each replicate and were treated the same as
the other samples. The controls sets were split so that two tubes (of each control type) were run at the
beginning and two at the end of each set.

The assays were performed in 13 x 100 mm test tubes maintained at 37 :t 1°C in a shaking water bath.
Each test tube was uniquely identified by writing directly on the test tube. Propylene glycol (100 ¡.L),
(3H)ASDN, NADPH, and buffer (0.1 M sodium phosphate buffer, pH 7.4) were combined in the test tubes
(total volume of 1 mL). The final concentrations for the assay components are presented in Table 3. The
tubes and the microsomal suspension were placed at 37 :t 1°C in the water bath for five minutes prior to
initiation of the assay by the addition of 1 mL of the diluted microsomal suspension. The total assay
volume was 2 mL, and the tubes were incubated for 15 min. The incubations were stopped by the
addition of methylene chloride (2 mL); the tubes were vortex-mixed for approximately 5 seconds and
placed on ice. The tubes were vortex-mixed an additional 20 to 25 seconds. The tubes were centrifuged
using a Jouan CR422 centrifuge with GH-3.8 rotor and a Sorvall RT7 centrifuge with RTH-750 rotor for
10 minutes at a setting of 1,000 rpm. The methylene chloride layer was removed and discarded; the
aqueous layers were extracted again with methylene chloride (2 mL). This extraction procedure was
performed one additional time, each time discarding the methylene chloride layer. The aqueous layer
was transferred to vials and duplicate aliquots (0.5 mL) were transferred to 20-mL liquid scintillation
counting vials. Liquid scintillation cocktail (Formula 989, Perkin Elmer, 10 mL) was added to each
counting vial and shaken to mix the solution. The radiochemical content of each aliquot was determined
using liquid scintillation spectrometry (LSS). Radioactivity found in the aqueous fractions represented
3H20 formed.

Table 3. Optimized Aromatase Assav Conditions

3.7 Data Analysis
The data analysis described in the following paragraphs addresses all of the experiments of this task.
The laboratories were only responsible for performing the data analysis that corresponded to the
experiments they were assigned to conduct.

Relevant data were entered into the latest version of the spreadsheet, Aromatase_Master_ Version1.4xls
for calculation of aromatase activity and percent of control. The instructions for the spreadsheet are
described in Appendix A to the protocol.

Statistical Analyses

Statistical analysis, as described below, was carried out by Battelle. The resulting data were sent to In
Vitro Technologies and were included in the final report as Appendix 6.

Concentration Response Fits for the Reference Chemicals

For the reference chemicals, three independent replicates of the concentration response curve fit were
carried out.
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For each replicate two repeat tubes of the full enzyme activity controls, the background activity controls
and the positive and negative controls were run prior to the repetitions of the graded concentrations of the
reference chemical and two repeat tubes of each control were run following the repetition of the reference
chemicaL. Three repetitions were prepared for each concentration of the reference chemicaL.

For each repeat tube (full enzyme activity, background activity, positive, and negative controls and each
reference chemical concentration) the Excel database spreadsheet included total observed (uncorrected)
disintegrations per minute (DPMs) per tube and total aromatase activity per tube. The DPM and
aromatase activity values were corrected for the background DPMs, as measured by the average of the
background activity control tubes. The aromatase activity was calculated as the corrected DPM,
normalized by the specific activity of the eH)ASDN, the mg of protein of the aromatase, and the
incubation time. The average (corrected) DPMs and aromatase activity across the four background
activity control repeat tubes were necessarily equal to 0 within each replicate.

For each tube percent of control was determined by dividing the background corrected aromatase activity
for that tube by the average background corrected aromatase activity for the four full enzyme activity
control tubes and multiplying by 100.

Concentration response trend curves were fitted to the percent of control activity values within each of the
repeat tubes at each reference chemical concentration. Concentration was expressed on the log scale.
In agreement with past convention, logarithms were common logarithms (i.e. base 10). Let X denote the
logarithm of the concentration of reference chemical (e.g. if concentration = 10-5 then X = -5). Let

Y == percent of control activity in the inhibitor tube

X == logarithm (base 10) of the concentration

T == top of plateau

B == bottom of plateau

H == Hill slope
¡. == log1QIC5o (IC50 is the concentration corresponding to percent of control activity equal to 50%).

The following concentration response curve was fitted to relate percent of control activity to logarithm of
concentration within each replicate:

Y = B + (T-B)/(1 + 1 O(~-xtH).

The response curve was fitted by non-weighted least squares nonlinear regression analysis. Model fits
were carried out using Prism software (Version 4.02).

Concentration response models were fitted for each replicate test within each reference chemicaL. Based
on the results of the fit within each replicate the extent of aromatase inhibition was summarized as top
(T), bottom (B), log10lC50 (¡.), and slope (ß). The estimated T, B, log1QIC5o, and ß for a reference chemical
were (weighted) means across the replicates. The estimated overall standard errors were based on the
standard errors within each replicate and the replicate-to-replicate variability. The average values and
standard errors of T, B, log1QIC5o, or ß and the replicate-to-replicate components of variation were

calculated based on one-way random effects analysis of variance model fits. For each reference
chemical and replicate the estimated top (T), the within replicate standard error of T, bottom (B), the
within replicate standard error of B, log1QIC5o (¡.), the within replicate standard error of ¡., the IC50, the

slope (ß), the within replicate standard error of ß, and the "Status" of each replicate of each response
curve are displayed in a table. The "Status" of each replicate of each response curve is indicated as:

· Complete curve - "inhibitor" - data are available up to at least 80% inhibition - Calculate IC5o.
· Incomplete curve - "presumed inhibitor" - Data are available up to at least 50% inhibition but not

beyond 80% inhibition - Calculate IC50.
· Incomplete curve - "equivocal" - Data are available to between 20% and 50% inhibition - Do not

calculate IC5o.
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· "No inhibition" - No data are available above 20% inhibition - Do not calculate IC5o.

Graphical and Analysis of Variance Comparisons Among Concentration Response Curve Fits

For each replicate the individual percent of control values were plotted versus logarithm of the reference
chemical concentration. The fitted concentration response curve was superimposed on the plot.
Individual plots were prepared for each replicate.

Additional plots were prepared to compare the percent of control activity values across replicates. For
each replicate, the average percent of control values were plotted versus logarithm of reference chemical
concentration on the same plot. Plotting symbols distinguished among replicates. The fitted
concentration response curves for each replicate were superimposed on the plots. On a separate plot,
the average percent of control values for each replicate were plotted versus logarithm of reference
chemical concentration. The average concentration response curve across replicates was superimposed
on the same plot. The average concentration response curve was the unweighted average of the

response curves within each replicate.

Top (T), bottom (B), slope (ß) and log1QIC50 (¡.) were compared across replicates based on one-way
random effects analysis of variance, treating the replicates as random effects. For each of T, B, ß, and ¡.,
plots were prepared that display the parameters within each replicate with associated 95% confidence
intervals based on the within replicate standard error and the average across replicates with associated
95% confidence interval incorporating replicate-to-replicate variation.

Graphical and Analysis of Variance Comparisons of Full Enzyme Activity, Background
Activity, Positive and Negative Control Percent of Control Across Reference Chemicals and
Replicates

Within each replicate of each reference chemical quadruplicate repetitions were made of the full enzyme
activity control, background activity control, and negative and positive control tubes. Half the repetitions
were carried out at the beginning of the replicate and half at the end. If the conditions were consistent

throughout the replicate test, the control tubes at the beginning should have been equivalent to those at
the end.

To assess whether this was the case, the control responses were adjusted for background DPMs, divided
by the average of the (background adjusted) full enzyme activity control values, and expressed as
percent of control. The average of the four background activity controls within a replicate were
necessarily 0% and the average of the four full enzyme activity controls within a replicate were
necessarily 100%. The full enzyme activity controls percent of control, the background activity controls
percent of control, and the negative and positive controls percent of control values were plotted across
reference chemical and replicate within reference chemical, with plotting symbol distinguishing between
beginning and end, and with reference line 0% (background activity control) or 100% (full enzyme activity
control) respectively. These plots displayed the extent of consistency across reference chemicals and
replicates with respect to average value and variability and will provide comparisons of beginning versus
end of each replicate. Additional plots were prepared displaying the difference of the average of the first
two percent of control values (i.e., those based on the "beginning" tubes) and the average of the last two
percent of control values (i.e., those based on the "end" tubes) (end minus beginning) across reference
chemicals and replicates within reference chemicals. Each plot had a reference line of O.

Three-factor mixed effects analysis of variance models were fitted, separately for the full enzyme activity
control, the background activity control, and the positive and negative control tubes. The fixed effect
factors in the analysis of variance were

· reference chemical

· portion (beginning or end)

14
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· portion by reference chemical interaction.

The random effects were

· replicate nested within reference chemical
· portion by replicate within reference chemical interaction.

The residual error variation corresponded to repetition within reference chemical, replicate, and portion.
The response was percent of control. Since for the background activity and full enzyme activity controls
the average of the repetitions within a reference chemical and replicate were constrained to be 0 and 100
respectively, by the way in which "percent of control" was defined, the variation associated with the
reference chemical effect and the replication within reference chemical effect were both necessarily
constrained to be O.

If the daily replicates were in control the portion main effect, the portion by reference chemical interaction,
and the portion by replicate within reference chemical interaction should have been nonsignificant. If the
portion by reference chemical interaction was significant, the nature of the effect was assessed by
comparing the portion effect (averaged across replicates) within each reference chemical to the portion
main effect. If the portion by replicate within reference chemical interaction was significant, the nature of
the effect was assessed by comparing the portion effect within each replicate within a reference chemical
to the portion effect averaged across replicates within the same reference chemicaL. Simultaneity of
inference was adjusted for by using Bonferroni's method.

Statistical Software

Concentration response curves were fitted to the data using the non-linear regression analysis features in
the PRISM statistical analysis package, Version 4.02. Supplemental statistical analyses and displays
such as summary tables, graphical displays, analysis of variance, and multiple comparisons were carried
out using PRISM, the SAS statistical analysis system, Version 9.

Inter-laboratory Statistical Analysis

Battelle carried out "intra-laboratory" statistical analyses based on In Vitro Technologies data, according
to the common statistical analysis plan, developed by the Data Coordination Center (Battelle). The Data
Coordination Center carried out the "inter-laboratory" statistical analysis. It will combine summary values
developed in each of the intra-laboratory analyses to assess relationships among the laboratory results,
the extent of laboratory-to-Iaboratory variation, and overall consensus estimates among the laboratories.

4.0 Results
4.1 Radiochemical Purity - The measured radiochemical purity of the (3H)ASDN was 97%.

4.2 Stock Formulation Analysis - The analysis of stock solution for the control and reference articles
is included in the Battelle Chemistry report.

4.3 Protein Analysis
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Experiment 10
Microsome

Replicate Assay Date
Measured Protein stock Overall

%CVLot 10 concentration (mg/mL) Mean (:t sd)
BAA 1 27 JUL2005 8.803 6.291 (:t 1.795) 28.5

Incubations for
Reference Chemicals BAA 2 28JUL2005 6.075
Aminoglutethimide and

BAA 3 29JUL2005 5.698Ketoconazole

Incubations for BAA 1 08SEP2005 5.186
Reference Chemicals BAA 2 12SEP2005 4.004
Oicofol and Atrazine

BAA 3 13SEP2005 5.421

Incubations for BAA 2 20SEP2005 8.450
Reference Chemical 4- BAA 3 21 SEP2005 8.378
Nonylphenol

BAA 6 100CT2005 4.602
Incubations for 6-041305 1 03AUG2005 16.798 18.581 (:t 2.144) 11.5
Reference Chemicals
Prochloraz (Rep 2, 6-041305 2 05AUG2005 19.596
3,and 4) and 6-041305 3 08AUG2005 17.757Fenarimol (Rep 1, 2
and 3) 6-041305 4 15AUG2005 18.531
Incubations for 6-041305 1 29AUG2005 17.857
Reference Chemicals

6-041305 2 05SEP2005 14.782Econazole and

Chrysin 6-041305 3 06SEP2005 17.669

Incubations for 6-041305 1 19SEP2005 22.408
Reference Chemical 6-041305 2 20SEP2005 19.594
Oibenz( a, h ¡anthracene 6-041305 3 21SEP2005 20.822
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4.4 Aromatase Activity (nmol / mg protein / min) - Full Enzyme Activity Control

Experiment 10
Microsome

Replicate FEAC
FEAC End Within Replicate

%CV Overall %CV
Lot 10 Beginning Mean (+ sd) Mean (+ sd)

0.075 (:t 0.031) 41.3
Incubations for BAA 1 0.0343 0.0367 0.0293 0.0310 0.0328 (:t 0.0033) 10.1
Reference
Chemicals BAA 2 0.0607 0.0518 0.0439 0.0423 0.0497 (:t 0.0084) 16.9
Aminoglutethimide
and Ketoconazole

BAA 3 0.0593 0.0661 0.0564 0.0530 0.0587(:t 0.0056) 9.5

BAA 1 0.1072 0.1067 0.0829 0.0858 0.0956 (:t 0.0131) 13.7
Incubations for
Reference

BAA 2 0.1323 0.1217 0.1201 0.1191 0.1233 (:t 0.0061) 4.9Chemicals Oicofol
and Atrazine

BAA 3 0.1073 0.1165 0.1076 0.1045 0.1090 (:t 0.0052) 4.8

BAA 2 0.0493 0.0466 0.0452 0.0460 0.0468 (:t 0.0018) 3.8
Incubations for
Reference

BAA 3 0.0583 0.0591 0.0555 0.0524 0.0563 (:t 0.0030) 5.3Chemical
4-nonylphenol

BAA 6 0.1039 0.1045 0.0970 0.0946 0.1000 (:t 0.0050) 5.0

0.058 (:t 0.024) 41.46-041305 1 0.0540 0.0491 0.0440 0.0490 0.0490 (:t 0.0041) 8.4Incubations for
Reference
Chemicals 6-041305 2 0.0466 0.0488 0.0421 0.0407 0.0446 (:t 0.0038) 8.5
Prochloraz (Rep 2,
3,and 4) and 6-041305 3 0.0433 0.0433 0.0409 0.0433 0.0427 (:t 0.0012) 2.8Fenarimol (Rep 1, 2
and 3)

6-041305 4 0.1081 0.1078 0.1080 0.1096 0.1084 (:t 0.0008) 0.7

Incubations for 6-041305 1 0.0569 0.0538 0.0470 0.0449 0.0506 (:t 0.0056) 11.1
Reference
Chemicals 6-041305 2 0.0620 0.0641 0.0655 0.0642 0.0639 (:t 0.0014) 2.2
Econazole and
Chrysin

6-041305 3 0.0919 0.0922 0.0910 0.0903 0.0914 (:t 0.0009) 1.0

Incubations for 6-041305 1 0.0232 0.0245 0.0174 0.0193 0.0211 (:t 0.0033) 15.7
Reference
Chemical 6-041305 2 0.0535 0.0609 0.0527 0.0550 0.0555 (:t 0.0037) 6.7
Oibenz(a,h)
anthracene

6-041305 3 0.0567 0.0555 0.0560 0.0512 0.0548 (:t 0.0025) 4.5
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4.5 Percent of Control- Inhibition Experiments

4.5.1 Aminoçilutethimide (Lot # BAA)
Reference

Replicate Log(Reference Percent of Control
Mean (:t sd) %CVChemical Chemical) Tube 1 Tube 2 Tube 3

Aminoglutethimide 1 -3.00 87.10 93.61 59.51 80.07(:t 18.10) 22.6
-3.52 27.71 42.16 29.16 33.01(:t 7.96) 24.1
-4.00 42.05 49.30 34.63 41.99(:t 7.34) 17.5
-5.00 63.90 99.62 94.08 85.87(:t 19.22) 22.4
-6.00 111.55 109.74 112.52 111.27(:t 1.41) 1.3
-7.00 113.39 100.88 103.42 1 05.90(:t 6.61) 6.2
-8.00 99.67 113.77 106.62 1 06.69(:t 7.05) 6.6
-9.00 115.45 110.57 123.88 116.63(:t 6.73) 5.8

2 -3.00 2.83 5.52 4.55 4.30(:1 1.36) 31.7
-4.00 40.75 37.58 37.80 38.71(:t 1.77) 4.6
-4.48 59.96 53.86 72.87 62.23(:t 9.70) 15.6
-5.00 87.50 80.80 90.91 86.40(:t 5.14) 6.0
-6.00 103.21 106.03 105.93 1 05.05(:t 1.60) 1.5
-7.00 103.86 99.13 99.54 1 00.85(:t 2.62) 2.6
-8.00 96.58 92.65 94.71 94.65(:t 1.97) 2.1
-9.00 106.74 101.78 101.12 103.21 (:t 3.07) 3.0

3 -3.00 2.18 1.65 5.29 3.04 (:t 1.97) 64.7
-4.00 40.06 37.39 39.11 38.85(:t 1.35) 3.5
-4.48 64.90 65.29 61 .44 63.88(:t 2.12) 3.3
-5.00 80.30 77.60 77.89 78.60(:t 1.48) 1.9
-6.00 105.66 104.42 101.63 1 03.90(:t 2.06) 2.0
-7.00 111.61 106.39 102.50 1 06.83(:t 4.57) 4.3
-8.00 102.37 101.62 97.01 1 00.33(:t 2.90) 2.9
-9.00 98.26 101.32 98.98 99.52(:t 1.60) 1.6

Reference Log (Reference Mean Percent of Control
Overall Mean (:t sd) Overall

Chemical Chemical) Repl1 Repl2 Repl3 %CV
Aminoglutethimide -3.00 80.07 4.30 3.04 29.14 (:t 44.12) 151.4

-3.52 33.01 33.01 (:t NA) NA
-4.00 41.99 38.71 38.85 39.85 (:t 1.86) 4.7
-4.48 62.23 63.88 63.05 (:t NA) NA
-5.00 85.87 86.40 78.60 83.62 (:t 4.36) 5.2
-6.00 111.27 105.05 103.90 106.74 (:t 3.96) 3.7
-7.00 105.90 100.85 106.83 104.53 (:t 3.22) 3.1
-8.00 106.69 94.65 100.33 100.56 (:t 6.02) 6.0
-9.00 116.63 103.21 99.52 106.46 (:t 9.01) 8.5
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4.5.2 Ketoconazole (Lot # BAA)

Reference
Replicate Log (Reference Percent of Control

Mean :t sd %CVchemical chemical) Tube 1 Tube 2 Tube 3
Ketoconazole 1 -4.00 -1.45 -0.38 2.35 0.17 (:t 1.96) 1138.2

-5.00 3.69 4.51 9.35 5.85 (:t 3.06) 52.3
-6.00 36.81 43.59 27.93 36.11 (:t 7.85) 21.7
-7.00 90.24 94.35 78.78 87.79 (:t 8.07) 9.2
-8.00 99.93 93.45 106.01 99.80 (:t 6.28) 6.3
-9.00 102.55 110.52 107.81 106.96 (:t4.05) 3.8

-10.00 11 0.67 112.33 105.23 109.41 (:t3.72) 3.4
-11.00 108.68 109.50 112.90 110.36 (:t 2.23) 2.0

2 -4.00 0.94 0.02 -0.20 0.25 (:t 0.61) 238.9
-5.00 4.27 2.78 3.97 3.67 (:t 0.79) 21.6
-6.00 26.07 25.18 27.01 26.09 (:t 0.92) 3.5
-7.00 72.77 77.77 77.03 75.86 (:- 2.70) 3.6
-8.00 86.92 92.00 90.27 89.73 (:t 2.58) 2.9
-9.00 95.43 95.70 95.02 95.39 (:t 0.34) 0.4

-10.00 92.69 93.59 95.74 94.00 (:t 1.57) 1.7
-11.00 97.15 91.64 93.17 93.99 (:t 2.84) 3.0

3 -4.00 0.41 0.64 -0.48 0.19 (:t 0.59) 309.9
-5.00 2.94 4.71 3.81 3.82 (:t 0.88) 23.1
-6.00 18.75 24.28 26.93 23.32 (:t 4.17) 17.9
-7.00 77.23 73.51 78.63 76.46 (:t 2.65) 3.5
-8.00 93.89 94.30 96.44 94.88 (:t 1.37) 1.4
-9.00 97.26 99.52 90.09 95.62 (:t 4.92) 5.1

-10.00 102.50 99.52 96.04 99.35 (:t 3.23) 3.3
-11.00 91.89 92.22 91.60 91.90 (:t 0.31) 0.3

Reference Log(Reference Mean Percent of Control
Overall Mean (:t sd) Overall

Chemical Chemical) Repl1 Repl2 Repl3 %CV
Ketoconazole -4.00 0.17 0.25 0.19 0.21 (+ 0.04) 20.8

-5.00 5.85 3.67 3.82 4.45 (:t 1.22) 27.4
-6.00 36.11 26.09 23.32 28.50 (:t 6.73) 23.6
-7.00 87.79 75.86 76.46 80.04 (:t 6.72) 8.4
-8.00 99.80 89.73 94.88 94.80 (+ 5.03) 5.3
-9.00 106.96 95.39 95.62 99.32 (:t 6.62) 6.7

-10.00 109.41 94.00 99.35 100.92 (:t 7.82) 7.8
-11.00 110.36 93.99 91.90 98.75 (:t 10.11) 10.2
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4.5.3 Dicofol (Lot # BAA)

Reference
Replicate Log(Reference Percent of Control

Mean (:t sd) %CVChemical Chemical) Tube 1 Tube 2 Tube 3
Dicofol 1 -4.00 40.90 49.57 55.66 48.71 (:t 7.42) 15.2

-4.48 70.36 66.71 63.66 66.91 (:t 3.35) 5.0
-5.00 68.58 73.41 67.52 69.83 (:t 3.14) 4.5
-6.00 87.96 89.84 86.92 88.24 (:t 1.48) 1.7
-7.00 91.79 90.41 86.07 89.43 (:t 2.99) 3.3
-8.00 89.25 82.66 80.99 84.30 (:t 4.37) 5.2
-9.00 91.72 92.62 94.99 93.11 (:t 1.69) 1.8

-10.00 90.48 90.70 89.43 90.21 (:t 0.68) 0.8
2 -4.00 30.85 67.50 58.22 52.19 (:t 19.05) 36.5

-4.48 70.71 72.09 64.56 69.12 (:t 4.01) 5.8
-5.00 68.17 63.69 61.17 64.35 (:t 3.54) 5.5
-6.00 70.27 97.25 96.30 87.94 (:t 15.31) 17.4
-7.00 104.15 102.72 99.33 102.07 (:t 2.47) 2.4
-8.00 97.75 97.07 91.07 95.30 (:t 3.68) 3.9
-9.00 93.76 89.99 98.14 93.96 (:t 4.08) 4.3

-10.00 102.54 1 03. 11 98.70 101.45 (:t 2.40) 2.4
3 -4.00 25.61 33.49 39.64 32.91 (:t 7.03) 21.4

-4.48 49.88 52.21 43.47 48.52 (:t 4.53) 9.3
-5.00 71.46 73.83 71 .44 72.24 (:t 1.37) 1.9
-6.00 89.80 89.78 96.65 92.08 (:t 3.96) 4.3
-7.00 95.82 94.14 96.59 95.51 (:t 1.25) 1.3
-8.00 96.31 92.87 95.90 95.02 (:t 1.88) 2.0
-9.00 98.13 93.14 97.93 96.40 (:t 2.83) 2.9

-10.00 99.92 94.48 97.76 97.39 (:t 2.74) 2.8

Reference Log(Reference Mean Percent of Control Overall Mean Overall
Chemical Chemical) Repl1 Repl2 Repl3 (:tsd) %CV

Dicofol -4.00 48.71 52.19 32.91 44.60 (:t 10.27) 23.0
-4.48 66.91 69.12 48.52 61.52 (:t 11.31) 18.4
-5.00 69.83 64.35 72.24 68.81 (+ 4.05) 5.9
-6.00 88.24 87.94 92.08 89.42 (:t 2.31) 2.6
-7.00 89.43 102.07 95.51 95.67 (:t 6.32) 6.6
-8.00 84.30 95.30 95.02 91.54 (:t 6.27) 6.9
-9.00 93.11 93.96 96.40 94.49 (:t 1.71) 1.8

-10.00 90.21 101.45 97.39 96.35 (:t 5.70) 5.9
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4.5.4 Atrazine (Lot # BAA)

Reference
Replicate Log(Reference Percent of Control

Mean (:t sd) %CVchemical chemical) Tube 1 Tube 2 Tube 3
Atrazine 1 -4.00 84.23 85.37 78.29 82.63 (:t 3.80) 4.6

-4.48 78.76 87.76 91.02 85.85 (:t 6.35) 7.4
-5.00 93.12 87.12 92.51 90.92 (:t 3.30) 3.6
-6.00 90.33 84.14 86.48 86.98 (:t 3.13) 3.6
-7.00 83.84 83.89 81.43 83.05 (:t 1.40) 1.7
-8. 00 88.81 80.93 83.02 84.25 (:t 4.08) 4.8
-9.00 82.19 83.94 82.65 82.93 (:t 0.91) 1.1

-10.00 81.93 82.45 82.79 82.39 (:t 0.43) 0.5
2 -4.00 94.87 90.69 94.51 93.36 (:t 2.32) 2.5

-4.48 91.94 91.26 91.24 91.48 (:t 0.40) 0.4
-5.00 98.47 98.50 97.03 98.00 (:t 0.84) 0.9
-6.00 95.36 99.46 95.66 96.83 (:t 2.29) 2.4
-7.00 96.74 88.05 81.80 88.86 (:t 7.50) 8.4
-8.00 92.49 98.13 73.32 87.98 (:t 13.01) 14.8
-9.00 97.03 95.55 96.50 96.36 (:t 0.75) 0.8

-10.00 94.06 92.26 93.37 93.23 (:t 0.91) 1.0
3 -4.00 90.87 96.09 88.91 91.96 (:t 3.71) 4.0

-4.48 95.41 91.03 90.09 92.18 (:t 2.84) 3.1
-5.00 97.68 97.05 93.92 96.22 (:t 2.02) 2.1
-6.00 93.64 94.62 95.54 94.60 (:t 0.95) 1.0
-7.00 94.45 95.57 97.07 95.70 (:t 1.31) 1.4
-8.00 92.99 98.06 95.43 95.49 (:t 2.54) 2.7
-9.00 92.32 92.75 93.72 92.93 (:t 0.72) 0.8

-10.00 87.62 95.51 99.84 94.32 (:t 6.19) 6.6

Reference Log(Reference Mean Percent of Control
Overall Mean (:tsd) Overall

Chemical Chemical) Repl1 Repl2 Repl3 %CV
Atrazine -4.00 82.63 93.36 91.96 89.31 (:t 5.83) 6.5

-4.48 85.85 91.48 92.18 89.83 (:t 3.47) 3.9
-5.00 90.92 98.00 96.22 95.04 (:t 3.68) 3.9
-6.00 86.98 96.83 94.60 92.80 (:t 5.16) 5.6
-7.00 83.05 88.86 95.70 89.21 (:t 6.33) 7.1
-8.00 84.25 87.98 95.49 89.24 (:t 5.73) 6.4
-9.00 82.93 96.36 92.93 90.74 (:t 6.98) 7.7

-10.00 82.39 93.23 94.32 89.98 (:t 6.60) 7.3
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4.5.5 4-nonylphenol (Lot # BAA)

Reference
Replicate Log(Reference Percent of Control

Mean (:t sd) %CVChemical Chemical) Tube 1 Tube 2 Tube 3
4-nonylphenol 2 -4.00 18.29 15.24 17.50 17.01 (:t 1.58) 9.3

-4.48 41.28 40.09 45.70 42.36 (:t 2.95) 7.0
-5.00 88.19 91.56 85.31 88.36 (:t 3.13) 3.5
-6.00 98.95 97.56 93.34 96.62 (:t 2.92) 3.0
-7.00 92.64 93.70 87.44 91.26 (:t 3.35) 3.7
-8.00 95.49 100.33 94.44 96.75 (:t 3.14) 3.2
-9.00 93.62 93.80 91.94 93.12 (:t 1.02) 1.1

-10.00 82.40 93.78 76.37 84.18 (:t 8.84) 10.5
3 -4.00 17.67 14.54 13.42 15.21 (:t 2.21) 14.5

-4.48 41.26 38.96 39.43 39.89 (:t 1.22) 3.1
-5.00 81.68 81.90 77.70 80.43 (:t 2.37) 2.9
-6.00 85.37 87.75 92.85 88.66 (:t 3.82) 4.3
-7.00 91.04 88.61 91.92 90.53 (:t 1.71) 1.9
-8.00 87.77 85.53 82.78 85.36 (:t 2.50) 2.9
-9.00 83.35 86.84 87.24 85.81 (:t 2.14) 2.5

-10.00 89.26 87.37 85.68 87.44 (:t 1.79) 2.0
6 -4.00 17.42 13.70 12.82 14.65 (:t 2.45) 16.7

-4.48 43.74 38.90 38.27 40.30 (:t 3.00) 7.4
-5.00 84.21 82.07 80.87 82.38 (:t 1.69) 2.1
-6.00 84.59 89.03 89.04 87.56 (:t 2.57) 2.9
-7.00 92.09 90.81 87.33 90.08 (:t 2.46) 2.7
-8.00 90.08 88.18 86.26 88.17 (:t 1.91) 2.2
-9.00 85.37 86.10 85.38 85.62 (:t 0.42) 0.5

-10.00 83.57 91.16 85.48 86.73 (:t 3.95) 4.6

Reference Log(Reference Mean Percent of Control
Overall Mean (:tsd) Overall

Chemical Chemical) Repl2 Repl3 Repl6 %CV
4-nonylphenol -4.00 17.01 15.21 14.65 15.62 (:t 1.24) 7.9

-4.48 42.36 39.89 40.30 40.85 (:t 1.32) 3.2
-5.00 88.36 80.43 82.38 83.72 (+4.13) 4.9
-6.00 96.62 88.66 87.56 90.94 (:t 4.95) 5.4
-7.00 91.26 90.53 90.08 90.62(:t 0.60) 0.7
-8.00 96.75 85.36 88.17 90.10 (:t 5.94) 6.6
-9.00 93.12 85.81 85.62 88.18 (:I 4.28) 4.8

-10.00 84.18 87.44 86.73 86.12 (:t 1.71) 2.0

22



In Vitro Technologies Study No. 270-1157-12

4.5.6 Prochloraz(Lot # 6-041305)

Reference
Replicate Log(Reference Percent of Control

Mean (:I sd) %CVChemical Chemical) Tube 1 Tube 2 Tube 3
Prochloraz 2 -4.00 1.24 1.18 0.84 1.09(:10.21) 19.5

-500 -0.34 0.35 0.04 0.02 (:I 0.35) 2170.3
-6.00 1.24 1.45 1.28 1.32(:10.11) 8.5
-7.00 10.66 10.26 18.23 13.05 (:I 4.49) 34.4
-8.00 64.24 67.08 65.84 65.72 (:I 1.42) 2.2
-8.48 79.45 88.08 81.35 82.96 (:I 4.54) 5.5
-9.00 87.15 86.18 83.27 85.54 (:I 2.02) 2.4

-10.00 105.53 97.95 102.73 102.07 (:I 3.83) 3.8
3 -4.00 1.27 1.64 3.97 2.29 (:I 1.46) 63.8

-5 00 0.79 -0.75 0.18 0.07 (:I 0.78) 1087.1
-6.00 3.43 2.39 2.28 2.70 (:I 0.63) 23.5
-7.00 15.92 17.44 17.49 16.95 (:I 0.89) 5.3
-8.00 66.94 69.24 67.93 68.04 (:I 1.16) 1.7
-8.48 86.19 81.49 79.31 82.33 (:I 3.52) 4.3
-9.00 98.85 99.53 98.08 98.82 (:I 0.73) 0.7

-10.00 102.30 98.89 98.19 99.79 (:I 2.20) 2.2
4 -4.00 0.31 -0.05 -0.18 0.02 (:I 0.25) 1048.6

-5.00 0.37 0.23 0.51 0.37 (:I 0.14) 37.8
-6.00 2.08 2.26 2.23 2.19(:10.10) 4.4
-7.00 17.86 15.34 17.96 17.05 (:I 1.49) 8.7
-7.48 77.92 79.65 77.95 78.51 (:I 0.99) 1.3
-8.00 59.72 60.72 63.47 61.30 (:I 1.94) 3.2
-9.00 78.27 80.69 78.01 78.99 (:I 1.48) 1.9

-10.00 91.12 90.22 80.35 87.23 (:I 5.97) 6.8

Reference Log(Reference Mean Percent of Control
Overall Mean (:Isd) Overall

Chemical Chemical) Repl2 Repl3 Repl4 %CV
Prochloraz -4.00 1.09 2.29 0.02 1.13(:11.14) 100.1

-5.00 0.02 0.07 0.37 0.15 (:I 0.19) 125.3
-6.00 1.32 2.70 2.19 2.07 (:I 0.70) 33.6
-7.00 13.05 16.95 17.05 15.68 (:I 2.28) 14.6
-7.48 78.51 78.51 (+ NA) NA
-8.00 65.72 68.04 61.30 65.02 (:I 3.42) 5.3
-8.48 82.96 82.33 82.65 (:I NA) NA
-9.00 85.54 98.82 78.99 87.78 (:I 10.10) 11.5

-10.00 102.07 99.79 87.23 96.36 (:I 7.99) 8.3
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4.5.7 Fenarimol (Lot # 6-041305)

Reference
Replicate Log(Reference Percent of Control

Mean (:t sd) %CVChemical Chemical) Tube 1 Tube 2 Tube 3
Fenarimol 1 -4.48 3.91 11.54 40.20 18.55 (:t 19.13) 103.1

-5.00 29.24 28.24 34.78 30.75 (:t 3.52) 11.5
-5.48 51.73 50.61 51.45 51.26 (:t 0.58) 1.1
-6.00 85.14 82.62 78.13 81.96 (:t 3.55) 4.3
-7.00 90.76 91.59 88.97 90.44 (:t 1.34) 1.5
-8.00 98.35 98.23 93.19 96.59 (:t 2.95) 3.0
-9.00 101.21 97.52 97.29 98.67 (:t 2.20) 2.2

-10.00 97.60 94.18 97.89 96.56 (:t 2.06) 2.1
2 -4.48 13.53 12.39 12.68 12.86 (:t 0.59) 4.6

-5.00 30.66 31.35 31.21 31.07 (:t 0.36) 1.2
-5.48 50.09 57.38 53.41 53.63 (:t 3.65) 6.8
-6.00 75.37 71.64 77.77 74.93 (:t 3.09) 4.1
-7.00 91.90 90.28 84.13 88.77 (:t 4.10) 4.6
-8.00 83.79 93.67 92.38 89.95 (:t 5.37) 6.0
-9.00 94.52 92.51 90.70 92.58 (:t 1.91) 2.1

-10.00 93.06 91.94 89.36 91.45 (:t 1.90) 2.1
3 -4.48 12.50 14.69 12.26 13.15 (:t 1.34) 10.2

-5.00 30.61 32.19 35.33 32.71 (:t 2.40) 7.3
-5.48 63.04 62.88 56.53 60.82 (:t 3.72) 6.1
-6.00 87.74 83.69 82.03 84.49 (:t 2.94) 3.5
-7.00 103.54 93.42 95.63 97.53 (:t 5.32) 5.5
-8.00 102.14 101.85 99.28 101.09 (:t 1.58) 1.6
-9.00 100.53 95.71 101.99 99.41 (:t 3.29) 3.3

-10.00 98.67 98.14 99.58 98.80 (:t 0.73) 0.7

Reference Log(Reference Mean Percent of Control Overall Mean (:tsd) Overall
Chemical Chemical) Repl1 Repl2 Repl3 %CV
Fenarimol -4.48 18.55 12.86 13.15 14.85 (:t 3.20) 21.6

-5.00 30.75 31.07 32.71 31.51 (:t 1.05) 3.3
-5.48 51.26 53.63 60.82 55.23 (:t 4.98) 9.0
-6.00 81.96 74.93 84.49 80.46 (:t 4.95) 6.2
-7.00 90.44 88.77 97.53 92.25 (:t 4.65) 5.0
-8.00 96.59 89.95 101.09 95.88 (:t 5.60) 5.8
-9.00 98.67 92.58 99.41 96.89 (:t 3.75) 3.9

-10.00 96.56 91.45 98.80 95.60 (:t 3.76) 3.9
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4.5.8 Econazole (Lot # 6-041305)

Reference
Replicate Log (Reference Percent of Control

Mean (:I sd) %CVChemical Chemical) Tube 1 Tube 2 Tube 3
Econazole 1 -4.00 -0.43 -0.24 0.79 0.04 (:I 0.66) 1595.8

-4.48 0.08 -0.86 -0.27 -0.35 (:I 0.47) -135.9
-5.00 -0.51 -0.54 -0.45 -0.50 (:I 0.05) -9.6
-6.00 -0.46 -0.40 0.01 -0.28 (:I 0.26) -91.6
-7.00 0.56 1.50 1.19 1.08 (:I 0.48) 44.3
-8.00 11.83 9.69 11.20 10.91 (:I 1.10) 10.1
-9.00 44.84 46.10 33.19 41.38 (:I 7.12) 17.2

-10.00 87.38 79.84 81.39 82.87 (:I 3.98) 4.8
2 -5.00 0.08 -0.67 -0.28 -0.29(:1 0.38) -130.5

-6.00 0.25 -0.27 -0.46 -0.16 (:I 0.37) -231.1
-7.00 1.58 1.55 1.04 1.39(:10.31) 22.1
-8.00 10.84 9.48 11.02 10.45 (:I 0.84) 8.1
-8.48 28.07 29.21 30.57 29.28 (:I 1.25) 4.3
-9.00 54.56 55.62 55.30 55.16 (:I 0.54) 1.0
-9.48 69.13 68.32 79.04 72.17 (:I 5.97) 8.3

-10.00 97.30 94.38 94.21 95.30 (:I 1.74) 1.8
3 -5.00 0.65 -0.04 -0.17 0.15(:10.44) 299.5

-6.00 -0.11 -0.04 0.14 0.00(:10.13) -5313.4
-7.00 0.94 2.49 2.46 1.97 (:I 0.89) 45.1
-8.00 9.98 10.11 12.83 10.97(:11.61) 14.7
-8.48 30.75 25.17 31.10 29.01 (:I 3.33) 11.5
-9.00 56.83 55.42 51.66 54.64 (+ 2.67) 4.9
-9.48 71.33 66.23 80.26 72.61 (:17.10) 9.8

-10.00 92.46 95.18 93.42 93.69 (:I 1.38) 1.5

Reference Log (Reference Mean Percent of Control
Overall Mean (:lsd) Overall

Chemical Chemical) Repl1 Repl2 Repl3 %CV
Econazole -4.00 0.04 0.04 (:I NA) NA

-4.48 -0.35 -0.35 (:I NA) NA
-5.00 -0.50 -0.29 0.15 -0.21 (:I 0.33) -154.5
-6.00 -0.28 -0.16 0.00 -0.15 (:I 0.14) -95.0
-7.00 1.08 1.39 1.97 1.48 (+ 0.45) 30.3
-8.00 10.91 10.45 10.97 10.77 (:I 0.29) 2.7
-8.48 29.28 29.01 29.15 (:I NA) NA
-9.00 41.38 55.16 54.64 50.39 (17.81) 15.5
-9.48 72.17 72.61 72.39 (+ NA) NA

-10.00 82.87 95.30 93.69 90.62 (:I 6.76) 7.5
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4.5.9 Chrysin (Lot # 6-041305)

Reference
Replicate Log(Reference Percent of Control

Mean (i sd) %CVChemical Chemical) Tube 1 Tube 2 Tube 3
Chrysin 1 -4.00 18.80 18.92 15.98 17.90 (+ 1.66) 9.3

-4.48 2.55 6.74 6.62 5.30 (i 2.38) 44.9
-5.00 18.91 20.93 19.70 19.85 (i 1.02) 5.1
-6.00 66.24 69.72 58.94 64.96 (i 5.50) 8.5
-7.00 81.75 79.26 73.99 78.33 (i 3.96) 5.1
-8.00 87.18 84.22 62.87 78.09 (i 13.26) 17.0
-9.00 72.33 71.81 69.45 71.19 (i 1.54) 2.2

-10.00 85.24 88.75 77.30 83.76 (i 5.87) 7.0
2 -4.48 10.54 7.38 8.14 8.68 (i 1.65) 19.0

-5.00 20.74 19.74 17.72 19.40 (i 1.54) 7.9
-5.48 41 .46 42.88 41.84 42.06 (i 0.73) 1.7
-6.00 73.57 70.70 71.84 72.04 (i 1.45) 2.0
-7.00 88.81 89.95 86.40 88.39 (i 1.81) 2.0
-8.00 90.77 93.34 92.88 92.33 (i 1.37) 1.5
-9.00 93.20 92.87 93.07 93.04 (i 0.16) 0.2

-10.00 96.38 95.71 93.92 95.33 (i 1.27) 1.3
3 -4.48 11.30 10.15 10.29 10.58 (i 0.63) 5.9

-5.00 25.00 25.78 28.98 26.59 (i 2.11) 7.9
-5.48 52.68 52.35 52.09 52.37 (i 0.30) 0.6
-6.00 78.55 79.41 78.91 78.96 (+ 0.43) 0.5
-7.00 97.47 87.37 89.95 91.60 (i 5.25) 5.7
-8.00 102.22 103.69 102.23 102.72 (i 0.84) 0.8
-9.00 103.50 99.94 99.09 100.85 (i 2.34) 2.3

-10.00 112.20 100.64 94.99 102.61 (i 8.77) 8.6

Reference Log(Reference Mean Percent of Control
Overall Mean (isd) Overall

Chemical Chemical) Repl1 Repl2 Repl3 %CV
Chrysin -4.00 17.90 17.90 (i NA) NA

-4.48 5.30 8.68 10.58 8.19 (i 2.67) 32.6
-5.00 19.85 19.40 26.59 21.94 (i 4.03) 18.3
-5.48 42.06 52.37 47.21 (i NA) NA
-6.00 64.96 72.04 78.96 71.99 (i 7.00) 9.7
-7.00 78.33 88.39 91.60 86.10 (i 6.92) 8.0
-8.00 78.09 92.33 102.72 91.05 (i 12.36) 13.6
-9.00 71.19 93.04 100.85 88.36(i 15.37) 17.4

-10.00 83.76 95.33 102.61 93.90 (i 9.50) 10.1
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4.5.10 Dibenz(a,h)anthrazine (Lot # 6-041305)

Reference
Replicate Log(Reference Percent of Control

Mean (:t sd) %CVChemical Chemical) Tube 1 Tube 2 Tube 3
Dibenz(a,h) 1 -4.48 76.51 95.36 91.15 87.67 (:t 9.89) 11.3
anthrazine -5.00 85.73 86.77 78.92 83.80 (:t 4.26) 5.1

-5.48 87.23 82.60 78.24 82.69 (:t 4.50) 5.4
-6.00 68.41 64.99 91.84 75.08 (:t 14.62) 19.5
-7.00 85.51 88.03 92.46 88.66(:t 3.52) 4.0
-8.00 85.74 85.01 78.16 82.97 (:t 4.18) 5.0
-9.00 79.10 75.25 81.74 78.70 (:t 3.26) 4.1

-10.00 77.42 80.12 80.75 79.43 (:t 1.76) 2.2
2 -4.48 68.76 51.57 95.18 71.83 (:t 21.97) 30.6

-5.00 98.73 97.43 97.30 97.82 (:I 0.79) 0.8
-5.48 96.42 90.46 88.83 91.90 (:t 4.00) 4.4
-6.00 82.64 79.36 68.34 76.78 (:t 7.49) 9.8
-7.00 93.84 94.16 93.00 93.66 (:t 0.60) 0.6
-8.00 88.40 93.36 89.28 90.35 (:t 2.65) 2.9
-9.00 79.73 84.54 79.57 81.28 (:t 2.82) 3.5

-10.00 89.21 87.41 80.27 85.63 (:t 4.73) 5.5
3 -4.48 85.31 92.87 94.41 90.86 (:t 4.87) 5.4

-5.00 96.49 96.75 94.07 95.77 (:t 1.48) 1.5
-5.48 90.00 93.64 87.08 90.24 (:t 3.29) 3.6
-6.00 88.02 95.07 95.60 92.90 (:t 4.23) 4.6
-7.00 95.29 98.68 96.46 96.81 (:t 1.72) 1.8
-8.00 97.89 92.91 93.25 94.68 (:t 2.78) 2.9
-9.00 90.33 93.69 93.59 92.54 (:t 1.91) 2.1

-10.00 99.29 94.19 95.26 96.25 (:t 2.69) 2.8

Reference Chemical
Log(Reference Mean Percent of Control

Overall Mean (:t sd) Overall
Chemical) Repl1 Repl2 Repl3 %CV

Dibenz(a,h) -4.48 87.67 71.83 90.86 83.46 (:t 10.19) 12.2
anthrazine -5.00 83.80 97.82 95.77 92.47 (:t 7.57) 8.2

-5.48 82.69 91.90 90.24 88.28 (:t 4.91) 5.6
-6.00 75.08 76.78 92.90 81.59 (:t 9.83) 12.1
-7.00 88.66 93.66 96.81 93.05 (:t 4.11) 4.4
-8.00 82.97 90.35 94.68 89.33 (:t 5.92) 6.6
-9.00 78.70 81.28 92.54 84.17 (:t 7.36) 8.7

-10.00 79.43 85.63 96.25 87.10 (:t 8.50) 9.8
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4.6 ICso

Reference Replicate Log SE ICso Slope SE slope Status OveralllCso Overall
chemical (ICso) log(ICso) mean (:t sd) %CV
Amino Presumed
glutethimide 1 -4.971 38.00 1.07E-05 -5.155 6527 Inhibitor

2 -4.228 0.06845 5.91 E-05 -0.9889 0.1367 Inhibitor 4.58E-05 (:t
3 -4.170 0.08325 6.76E-05 -0.7764 0.09117 Inhibitor 3.071 E-05) 67.0

Ketoconazole 1 -6.315 0.06309 4.85E-07 -0.8716 0.09383 Inhibitor
2 -6.404 0.02468 3.95E-07 -1.014 0.04492 Inhibitor 4.09E-07 (:t
3 -6.46 0.03977 3.47E-07 -1.097 0.07879 Inhibitor 6.989E-08) 17.1

Prochloraz 2 -7.73 0.05304 1.86E-08 -1.005 0.09643 Inhibitor
3 -7.72 0.03066 1.91 E-08 -0.9771 0.05272 Inhibitor 4.08E-08 (:t
4 -7.071 0.8557 8.48E-08 -7.924 91.87 Inhibitor 3.811 E-08) 93.3

4-nonylphenol 2 -4.572 0.03478 2.68E-05 -2.939 0.7787 Inhibitor
3 -4.58 0.0211 2.63E-05 -2.34 0.2442 Inhibitor 2.67E-05 (:t
6 -4.567 0.01807 2.71 E-05 -2.601 0.2992 Inhibitor 4.005E-07) 1.5

Dibenz(a,h) 1 -4.901 1.479 1.26E-05 2.133 12.32 No Inhibition
anthracene 2 -4.385 809920 4.12E-05 -16.33 1.12E+08 No Inhibition 1.82E-05 (:t

3 -6.040 137292 9.13E-07 -13.99 4.83E+07 No Inhibition 2.072E-05) 113.8
Fenarimol 1 -5.531 0.08538 2.95E-06 -1.291 0.2850 Inhibitor

2 -5.307 0.07228 4.93E-06 -0.9339 0.09861 Inhibitor 4.24E-06 (:t
3 -5.314 0.04959 4.86E-06 -1.072 0.09480 Inhibitor 1.125E-06) 26.5

Econazole 1 -9.247 0.1288 5.66E-10 -0.7479 0.09158 Inhibitor
2 -9.039 0.07000 9.14E-10 -0.8011 0.06886 Inhibitor 8.18E-10 (:t
3 -9.011 0.07081 9.75E-10 -0.8255 0.07624 Inhibitor 2.208E-10) 27.0

Chrysin 1 -5.607 0.1347 2.47E-06 -1.599 0.4607 Inhibitor
2 -5.582 0.02391 2.62E-06 -1.167 0.0670 Inhibitor 3.02E-06 (:t
3 -5.401 0.09502 3.97E-06 -0.872 0.1198 Inhibitor 8.253E-07) 27.3

Dicofol Presumed
1 -2.83 4.586 1.48E-03 -0.4 795 0.2868 Inhibitor
2 -5.402 0.3843 3.97E-06 -0.8759 0.4966 Equivocal

Presumed 5.01 E-04 (:t
3 -4.69 0.111 2.04E-05 -1.038 0.1930 Inhibitor 8.463E-04 ) 169.0

Atrazine 1 NA NA NA NA NA No Inhibition
2.87E-0! NA

2 NA NA NA NA NA No Inhibition
(NA)3 -4.543 156017 2.87E-05 -17.34 4.29E+07 No Inhibition

Status = codes as described in the statistical analysis section that describe the curve fit that lead to the IGso calculation.

4.7 Statistical Analysis - The statistical analysis was conducted by Battelle and the report is

presented in Appendix 6.

5.0 Discussion
Placental microsomes prepared by In Vitro Technologies (Lot BAA) and placental microsomes prepared
by Battelle (Lot 6-041305) were used in the evaluation of the inhibitory potential of 10 test chemicals
against CYP19 (aromatase). The problems that were encountered while conducting the experiments in
general resulted from the technician forgetting to add the substrate or other incubation mixture
components.

6.0 Conclusion
Aminoglutethimide, ketoconazole, prochloraz, 4-nonylphenol, fenarimol, econazole, and chrysin were
categorized as inhibitors of aromatase based on the data obtained. Dicofol was categorized as a
presumed inhibitor of aromatase activity and dibenz(a,h)anthracene and atrazine did not inhibit aromatase
activity.
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Objectives

The objective of this study is to evaluate the inhibition of aromatase activity by 10 reference

chemicals using human placental microsomes previously prepared and characterized by Battelle
and In Vitro Technologies. This study is part of a multi-laboratory effort for the evaluation of
the placental aromatase assay. This protocol is specific to the work conducted by In Vitro
Technologies.

Reference Chemicals

amino glutethimide 125-84-8 CI3Hi6NiOi 232.3 Non-steroidal aromatase
inhibitor

chrysin 480-40-0 CisHIOO4 254.2 Potent flavonoid

dicofol 1 15-32-2 Ci4H9ClsO 370.47 Organochlorine

econazole (nitrate) 24169-02-6 CigHisChNiO- 444.7 Potent imidazole anti-
HN03 fungal

ketoconazole 65277 -42- 1 Ci6HigCliN404 531.43 Weak imidazole anti-
fungal

atrazine 1912-24-9 CgHi4CINs 215.69 Affects aromatase gene
expression; no aromatase
inhibition

fenarimol 60168-88-9 C17H12ChNiO 331.2 pyrimidine fungicide

4-nonylphenol 104-40-5 CisHi40 220.4 Affects AR/ER; no
aromatase inhibition

prochloraz 67747-09-5 CisHI6ChN30i 376.7 conazole fungicide

dibenz (a,hJ 53-70-3 C22HI4 278.35 Known non-aromatase
anthracene inhibitor; Ah receptor

agonist

CONFIDENTIAL MATERIAL
THIS DOCUMENT CONTAINS CONFIDENTIAL INFORMATION INTENDED ONLY FOR THE USE OF IN VITRO TECHNOLOGIES,
INe. AND BA HELLE MEMORIAL INSTITUTE.
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Test System Identification

The test system for this study is human placental microsomes previously prepared by Battelle
and In Vitro Technologies. The lot or batch number of the microsomes preparation and any

other unique identifier assigned by Battelle and In Vitro Technologies will be recorded in study
documentation and will be reported in the study report. All tubes used in the incubations wil
contain unique labels.

Test System Justification

The test system for this study is human placental microsomes. This test system was selected
because it provides a biological source of the aromatase enzyme. Since the assay is being
evaluated for its potential to serve as a screening assay, the use of human tissue enhances its
predictive potentiaL.

Description of Study

The study will evaluate the inhibition of aromatase activity by ten reference chemicals.

Inhibition by five reference chemicals wil be evaluated using human placental microsomes
prepared by Battelle and inhibition by the other five reference chemicals will be evaluated using
human placental microsomes prepared by In Vitro Technologies. Inhibitory potential of each
reference chemical will be evaluated in three independent replicate experiments. All three
replicate experiments for a given reference chemical will be conducted by the same technician.

Test Method

The in vitro test method involves combining micro somes, substrate, co-factors, and reference
chemicals in a common reaction vesseL. The effect of the reference chemicals on microsomal
enzyme activity is evaluated by measuring the amount of the product of the enzyme-catalyzed
substrate oxidation that is formed.

There is no applicable route of administration in the sense of a dose administration route for this
in vitro test.

Experimental Methods

Materials

Battelle will provide the following materials:

· Placental micro somes
· 4-Androstene-3, 17-dione (ASDN, CAS no. 63-05-8)
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· (lß-3HJ Androstenedione (eHJ ASDN, 25.3 Ci/mmol, 1 mCi/ml)

· 4-Hydroxy androstenedione (4-0H ASDN, CAS no. 566-48-3; 302.4 g/mol, Sigma) stock
solution (10 mM) in 95% ethanoL.

· Lindane (CAS no. 58-89-9; 290.8 g/mol) stock solution (100 mM) in dimethylsulfoxide
(DMSO)

· ß-Nicotinamide adenine dinucleotide phosphate, reduced form (NADPH, Sigma, catalog

no. 1630, molecular weight. 833.4 g/mol)
· 95 % Ethanol

· Dimethyl sulfoxide (DMSO)

· Reference chemical stocks

The following wil be prepared at In Vitro Technologies or will be supplied by In Vitro
Technologies:

· Placental microsomes

· 0.1 M Sodium phosphate buffer (pH 7.4)
· Glycerol (Sigma, catalog number G7893, 92 g/mol)

· Propylene glycol (JT Baker, catalog number 9402-01, 76.1 g/mol)

· Liquid scintillation cocktail (Formula 989, Perkin Elmer)
· DC Protein Assay kit (BioRad)

The lot numbers and the purity of the materials received and used in this study will be included
in the study report.

Positive Control Preparation

4-Hydroxyandrostenedione (4-0H ASDN) is a known aromatase inhibitor. Positive control
stock solutions will be prepared and analyzed by Battelle and distributed to In Vitro
Technologies. 4-0H ASDN will be formulated in 95 % ethanoL. The total volume of positive
control formulation used in each assay will be no more than 1 % of the total assay volume (i.e.,
20 ilL in a 2 mL assay) in order to minimize the potential of the solvent to inhibit the enzyme.
Dilutions of the stock solution will be prepared in ethanol on the day of use such that the target
concentration of inhibitor can be achieved by the addition of 20 ilL of the dilution to a 2 mL
assay volume. The final target concentration for the positive control is 5 x 10-8 M.

Negative Control Preparation

A known aromatase non-inhibitor, lindane, wil be used as the negative control substance.
Battelle will provide a stock solution of lindane, formulated in DMSO. Fresh dilutions of the
stock solution will be prepared in DMSO on the day of use. Dilutions will be prepared such that
the target concentration of control substance, 1 x 10-6 M, can be achieved by the addition of
20 ilL of the dilution to a 2 mL assay volume.
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Reference Chemical Preparation

Reference chemical stocks formulated in buffer, absolute ethanol or DMSO will be prepared,
analyzed, and distributed by Battelle. The reference chemicals will be numbered 1 through 10
by Battelle and these numeric designations will be used when the samples are coded prior to
distribution to In Vitro Technologies.

Fresh dilutions of the stock solution will be prepared in the same solvent as the stock solution on
the day of use such that the target concentration of reference chemical can be achieved by the
addition of 20 ¡.L of the dilution to a 2 mL assay volume. The total volume of reference
chemical formulation used in each assay will be no more than 1 % of the total assay volume (i.e.,
20 ¡.L in a 2 mL assay) in order to minimize the potential of the solvent to inhibit the enzyme.

Each reference chemical wil initially be tested over the concentration range of 10-3 to 10-10 M
(final concentration) but the range may be adjusted as described in the section "Determination of
the Inhibition of Aromatase Activity by Reference Chemicals".

Substrate Preparation

The substrate for the aromatase assay is androstenedione (ASDN). Non-radiolabeled and
radio labeled ASDN wil be used. The non-radio labeled ASDN and the radio labeled ASDN
(eH)ASDN) will be provided by Battelle. Battelle will forward all applicable information
regarding supplier, lot numbers and reported/measured purity for the substrate to the laboratories
and this information wil be included in study reports. The radiochemical purity of the

eH)ASDN was assessed by Battelle in a previous task and was found to be 97%.

Since the specific activity of the stock eH)ASDN is too high for use directly in the assay, a
solution containing a mixture of nonradiolabeled and radio labeled ASDN will be prepared such
that the final concentration of ASDN in the assay is 100 nM and the amount of tritium added to
each incubation is about 0.1 /lCi. This substrate solution should have a concentration of 2 /lM
with a radiochemical content of about 1 /lCi/mL.

The following illustrates the preparation of a substrate solution using a stock of eH)ASDN with
a specific activity of 25.3 Ci/mmol and a concentration of 1 mCi/mL: Prepare a 1: 100 dilution
(l0 /lCi/mL) of the radiolabeled stock in buffer. Prepare a 1 mg/mL solution of ASDN in 95%
ethanol and prepare dilutions in buffer to a final concentration of 1 /lg/mL. Combine 4.5 mL of
the 1 /lg/mL solution of ASDN, 800 IlL of the eH)ASDN dilution and 2.7 mL buffer to make 8
mL of substrate solution (enough for 80 tubes). Record the weight of each component added to
the substrate solution. After mixing the solution well, weigh aliquots (approximately 20 IlL) and
combine with scintilation cocktail for radiochemical content analysis. The addition of 100 IlL of
the substrate solution to each 2 mL assay volume yields a final eH)ASDN concentration of 100
nM with 0.1 /lCi/tube.
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Preparation of Microsomes

Human placental micro somes previously prepared at Battelle will be supplied to In Vitro
Technologies. Microsomes previously prepared at In Vitro Technologies wil also be used.
These samples should be treated as potentially infectious and appropriate precautions must be
employed. The microsomes must be stored at -70 :i lODe. The supplier wil provide the
approximate protein content of the microsomes.

Caution: Microsomes can be denatured by detergents. Therefore, it is important to ensure that
all glassware, etc. that is used in the preparation or usage of microsomes is free of detergent
residue. New disposable test tubes, bottles, vials, pipets and pipet tips may be used directly in
the assay. Durable labware that may have been exposed to detergents should be rinsed with
water and/or buffer prior to use in the assay.

If the human placental microsomes are supplied in aliquots in excess of what is required to
conduct a single experiment, they will be thawed, pooled, homogenized, divided into appropriate
aliquots for conduct of a single experiment and refrozen as described below in order to minimize
and standardize the number of freeze/thaw cycles each preparation undergoes. Microsomes wil
be thawed quickly in a 37:: 1 DC water bath and then will be immediately transferred to an ice

bath. The microsomes wil be pooled and rehomogenized using a Potter-Elvejhem homogenizer

(about 5 to 10 passes). The pooled sample wil be aliquoted into portions appropriate for use in a
single experiments (ca. 160 ¡.L, dependent on the protein concentration of the preparation) and
the samples wil be flash frozen and stored at -70:i 10De for future use. Each tube will provide

enough protein for a single experiment and any excess thawed microsomal preparation will be
discarded.

Daily Use of Microsomes

On the day of use, microsomes will be thawed quickly in a 37 :i 1 DC water bath and immediately
transferred to an ice bath. The microsomes wil be rehomogenized using a Potter-Elvejhem
homogenizer (about 5 to 10 passes) or vortexed for about 5 seconds to mix prior to use. The
microsomes wil be diluted in buffer (serial dilutions may be necessary) to an approximate
protein concentration of 0.025 mg/mL. The addition of 1 mL of that microsome dilution wil
result in a final approximate protein concentration of 0.0125 mg/mL in the assay tubes. All
microsome samples must be kept on ice until they are placed in the water bath just prior to their
addition to the aromatase assay. It is recommended that microsomes not be left on ice for longer
than approximately 1 hour before proceeding with the assay or microsomal enzyme activity may
be decreased. Appropriate documentation of time from thaw to use must be maintained.

Diluted microsomes must be used only on the day of preparation. Under no conditions should
thawed or diluted microsomes be refrozen for later use in the assay.

Aromatase Assay Reagent Preparation

The assay buffer will be 0.1 M sodium phosphate buffer, pH 7.4. Sodium phosphate monobasic
(JT Baker, cat # 4011-01, 137.99 g/mol) and sodium phosphate dibasic (JT Baker, cat # 4062-01,
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141.96 g/mol) wil be used in the preparation of the buffer. Solutions of each reagent at 0.1 M
wil be prepared in distilled, deionized water and then the solutions will be combined to a final
pH of7.4. The assay buffer may be stored for up to one month in the refrigerator (4:t 3°C).

NADPH (ß-nicotinamide adenine dinucleotide phosphate, reduced form, tetrasodium salt, Sigma,
catalog number 1630, 833.4 g/mol) is the required co-factor for CYP19. The final concentration
in the assay is 0.3 mM. Typically, a 6 mM stock solution is prepared in assay buffer and 100 f.L
of the stock is added to the 2 mL assay volume. NADPH must be prepared fresh each day and
will be kept on ice.

Assays

Protein Assay

The protein concentration of each microsome preparation prepared in this task wil be measured
by all participating laboratories. The protein concentration of the microsome preparation wil be
determined on each day of use of the microsomes in the aromatase assay and at other times as
appropriate. A six-point standard curve wil be prepared, ranging from 5 to 250 f.g protein/mL

using bovine serum albumin (BSA). Protein will be determined by using a DC Protein Assay kit
purchased from BioRad (Hercules, CA). Quality control standards (10 and 100 f.g/mL BSA),
provided by RTI will be run in duplicate with each assay. To a 200 f.L aliquot of unknown or
standard, 100 f.L of BioRad DC Protein Kit Reagent A wil be added and mixed. Next, 0.8 mL
of BioRad DC Protein Kit Reagent B will be added to each standard or unknown and the samples
wil be vortex mixed. The samples will remain at room temperature for at least 15 minutes to
allow for color development. The absorbances are stable for about 1 hour. Each sample
(unknown and standards) will be transferred to disposable polystyrene cuvettes and the
absorbance (at 750 nm) wil be measured using a spectrophotometer. The protein concentration
of the microsomal sample will be determined by interpolation of the absorbance value using the
curve developed using the protein standards.

Aromatase Assay

This procedure wil be used to measure the aromatase activity in the microsomal preparations.
The assays will be performed in 13 x 100 mm test tubes maintained at 37 :t 1°C in a shaking
water bath. Each test tube wil be uniquely identified by applying a label or writing directly on
the test tube. Propylene glycol (100 f.L), eH)ASDN, NADPH, and buffer (0.1 M sodium
phosphate buffer, pH 7.4) will be combined in the test tubes (total volume of 1 mL). The final
concentrations for the assay components are presented in the table "Optimized Assay
Conditions". The tubes and the microsomal suspension will be placed at 37 :t 1°C in the water
bath for five minutes prior to initiation of the assay by the addition of 1 mL of the diluted
microsomal suspension. The total assay volume wil be 2 mL, and the tubes wil be incubated
for 15 min. The incubations wil be stopped by the addition of methylene chloride (2 mL); the

tubes will be vortex-mixed for approximately 5 seconds and placed on ice. The tubes will be

vortex-mixed an additional 20 to 25 seconds. The tubes wil be centrifuged using a Jouan

CR422 centrifuge with GH-3.8 rotor or equivalent for 10 minutes at a setting of 1,000 rpm. The
methylene chloride layer wil be removed and discarded; the aqueous layers wil be extracted
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again with methylene chloride (2 mL). This extraction procedure wil be performed one

additional time, each time discarding the methylene chloride layer. The aqueous layers wil be
transferred to vials and duplicate aliquots (0.5 mL) wil be transferred to 20-mL liquid
scintilation counting vials. Liquid scintilation cocktail (Formula 989, Perkin Elmer, 10 mL)
wil be added to each counting vial and shaken to mix the solution. Analysis of the samples wil
be performed using liquid scintilation spectrometry (LSS). Radioactivity found in the aqueous
fractions represents 3H10 formed.

Optimized Aromatase Assay Conditions

Microsomal Protein (m ImLt
NADPH (mMt

eHJASDN (nMt
Incubation Time (min)
a Final concentrations

Determination of the Inhibition of Aromatase Activity by Reference

Chemicals

In Vitro Technologies will analyze five chemicals with microsomal preparation made at Battelle
and five chemicals with microsomal preparation made at In Vitro Technologies. Each chemical
wil be evaluated in three replicate experiments. The reference chemicals must be coded prior to
distribution to the assaying technicians in order that the replicates are conducted blind for
reference chemical identity. This task will be conducted in three independent replicates. All
three replicates for a given reference chemical must be conducted by the same technician.
However, the same technician is not required to perform the three replicates for all ten reference
chemicals. Multiple reference chemicals may be conducted by a single technician in a given
day. Each replicate for a given reference chemical must be conducted entirely independently of
the other replicates for that reference chemicaL. Thus, it is recommended that if multiple
replicates are conducted on a given day by a single technician, those replicates should use
different reference chemicals. Each reference chemical wil be tested at eight concentrations and
there wil be three (triplicate) repetitions for each concentration of a given replicate. A single
replicate study of a given reference chemical is described below.

Four types of control samples wil be included for each replicate. These include:
· full enzyme (aromatase) activity controls (substrate, NADPH, propylene glycol,

buffer, vehicle (used for preparation of reference chemical solutions J and

microsomes)
· background activity controls (all components that are in the full aromatase

activity controls, except NADPH)
· positive controls (all components that are in the full aromatase activity controls,

except vehicle, and with the addition of 4-0H ASDN at 5 x 10-8 M)
· negative controls (all components that are in the full aromatase activity controls,

except vehicle, and with the addition of lindane at 1 x 10-6 M).
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Four test tubes of each type of control are included with each replicate and are treated the same
as the other samples. The controls sets wil be split so that two tubes (of each control type) are
run at the beginning and two at the end of each replicate set.

The assay will be conducted as described in Aromatase Assay section with the following
modification. Reference chemical solution (or vehicle) wil be added to the mixture of propylene
glycol, substrate, NADPH and buffer in a volume not to exceed 20 ¡.L prior to preincubation of
that mixture. The volume of buffer used will be adjusted so the total incubation volume remains
at 2 mL.

After completion of the first replicate, the data wil be reviewed and, if necessary, the
concentration of reference chemical used in the second and third replicates can be adjusted. The
decision whether to adjust test concentrations rests with the Study Director. The decision should
be based on the results from the first replicate with the following guidelines in mind:

· If insolubility is observed at the high concentration (10-3 M), then set the highest

concentration for the second and third replicates at the highest concentration that
appeared to be soluble (limited to 10-4 or 10-5 M). Do not use a concentration
lower than 10-5 M for the highest concentration tested.

· If the highest concentration to be tested is lowered to 10-4 or 10-5 M, then add

mid-log concentration(s) near the estimated IC50 based on the replicate one results
in order to keep eight concentrations in the test set.

· The lowest concentration to be tested is 10- 10 M.

Reference Chemical Study Design

Reference

Sample type Repetitions
Description Chemical

(test tubes) concentration
(M final)

Full Enzyme Activity Complete assaya with
4 reference chemical vehicle N/AControl

control

Complete assay with reference
Background Activity Control 4 chemical vehicle control N/A

omitting NADPH

Complete assay with positive
Positive Control 4 control chemical (4-0H 5 x 10-8

ASDN) added
Complete assay with negative

Negative Control 4 control chemical (lindane) 1 x 10-6

added
Reference Chemical

3
Complete assay with

1 x 10-3Concentration 1 Reference Chemical added

Reference Chemical 3 Complete assay with 1 x 10-4
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Reference

Sample type Repetitions
Description Chemical

(test tubes) concentration
(M final)

Concentration 2 Reference Chemical added
Reference Chemical

3
Complete assay with

1 x 10-5
Concentration 3 Reference Chemical added

Reference Chemical
3

Complete assay with
1 x 10-6Concentration 4 Reference Chemical added

Reference Chemical
3

Complete assay with
1 x 10-7Concentration 5 Reference Chemical added

Reference Chemical
3

Complete assay with
1 x 10-8

Concentration 6 Reference Chemical added
Reference Chemical

3
Complete assay with

1 x 10-9Concentration 7 Reference Chemical added

Reference Chemical
3

Complete assay with
1 x 10-10

Concentration 8 Reference Chemical added
a rjThe complete assay contams buffer, propylene glycol, microsomal protem, ( H)ASDN and
NADPH

Description of Data Calculations

Relevant data will be entered into the latest version of the spreadsheet
Aromatase_Master_ Versionx.y.xls (where x and y denote version number designation) for

calculation of aromatase activity and percent of control. The version of the spreadsheet used will
be included in the reports. The instructions for the spreadsheet are described in Appendix A.

Statistical Analyses

Statistical analysis, as described below, will be carried out by Battelle. The resulting data will be
sent to In Vitro Technologies and will be included in the final report.

Concentration Response Fits for the Reference Chemicals

For the reference chemicals, three independent replicates of the concentration response curve fit
will be carried out.

For each replicate two repeat tubes of the full enzyme activity controls, the background activity
controls and the positive and negative controls wil be run prior to the repetitions of the graded
concentrations of the reference chemical and two repeat tubes of each control wil be run
following the repetition of the reference chemicaL. Three repetitions will be prepared for each
concentration of the reference chemicaL.
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For each repeat tube (full enzyme activity, background activity, positive, and negative controls
and each reference chemical concentration) the Excel database spreadsheet wil include total
observed (uncorrected) disintegrations per minute (DPMs) per tube and total aromatase activity
per tube. The DPM and aromatase activity values are corrected for the background DPMs, as
measured by the average of the background activity control tubes. The aromatase activity is
calculated as the corrected DPM, normalized by the specific activity of the eHJASDN, the mg of
protein of the aromatase, and the incubation time. The average (corrected) DPMs and aromatase
activity across the four background activity control repeat tubes must necessarily be equal to 0
within each replicate.

For each tube percent of control is determined by dividing the background corrected aromatase
activity for that tube by the average background corrected aromatase activity for the four full
enzyme activity control tubes and multiplying by 100.

Concentration response trend curves will be fitted to the percent of control activity values within
each of the repeat tubes at each reference chemical concentration. Concentration is expressed on
the log scale. In agreement with past convention, logarithms wil be common logarithms (i.e.
base 10). Let X denote the logarithm of the concentration of reference chemical (e.g. if
concentration = 10-s then X = -5). Let

Y == percent of control activity in the inhibitor tube

X == logarithm (base 10) of the concentration
DA VG == average DPMs across the repeat tubes with the same reference chemical

concentration
T == top of plateau

B == bottom of plateau

ß == slope of the concentration response curve (ß will be negative)
¡. == 10glOICso (ICso is the concentration corresponding to percent of control activity equal

to 50%).

The following concentration response curve wil be fitted to relate percent of control activity to
logarithm of concentration within each replicate:

Y = B + (T-B)/(1 + ((T-B)/(50-B) -1JlO((JX)ßJ + £

where £ is the variation among repetitions, distributed with mean 0 and variance proportional to
DA VG (based on Poisson distribution theory for radiation counts). The variance is
approximately proportional to Y.

The response curve wil be fitted by weighted least squares nonlinear regression analysis with
weights equal to 1/y. Model fits wil be carried out using Prism software (Version 3 or higher).

Concentration response models wil be fitted for each replicate test within each reference
chemicaL. Based on the results of the fit within each replicate the extent of aromatase inhibition
wil be summarized as top (T), bottom (B), 10glOICso (C), and slope (ß). The estimated T, B,
10glOICso, and ß for a reference chemical will be (weighted) means across the replicates. The

estimated overall standard errors wil be based on the standard errors within each replicate and
the replicate-to-replicate variability. The average values and standard errors of T, B, 10glOICso,
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or ß and the replicate-to-replicate components of variation will be calculated based on one-way
random effects analysis of variance model fits. For each reference chemical and replicate the
estimated top (T), the within replicate standard error of T, bottom (B), the within replicate
standard error of B, 10glOICso (¡.), the within replicate standard error of ¡., the ICso, the slope (ß),
the within replicate standard error of ß, and the "Status" of each replicate of each response curve
wil be displayed in a table. The "Status" of each replicate of each response curve is indicated

as:

· Complete curve - "inhibitor" - data are available up to at least 80% inhibition -
Calculate ICso.

· Incomplete curve - "presumed inhibitor" - Data are available up to at least 50%
inhibition but not beyond 80% inhibition - Calculate ICso.

· Incomplete curve -"equivocal" - Data are available to between 20% and 50%
inhibition - Do not calculate ICso.

· "No inhibition" - No data are available above 20% inhibition - Do not calculate
ICso.

Graphical and Analysis of Variance Comparisons Among Concentration Response

Curve Fits

For each replicate the individual percent of control values will be plotted versus logarithm of the
reference chemical concentration. The fitted concentration response curve wil be superimposed
on the plot. Individual plots will be prepared for each replicate.

Additional plots wil be prepared to compare the percent of control activity values across
replicates. For each replicate the average percent of control values wil be plotted versus

logarithm of reference chemical concentration on the same plot. Plotting symbols will

distinguish among replicates. The fitted concentration response curves for each replicate will be
superimposed on the plots. On a separate plot the average percent of control values for each
replicate will be plotted versus logarithm of reference chemical concentration. The average
concentration response curve across replicates wil be superimposed on the same plot. The
average concentration response curve wil be the unweighted average of the response curves

within each replicate.

Top (T), bottom (B), slope (ß) and 10glOICso (¡.) wil be compared across replicates based on one-
way random effects analysis of variance, treating the replicates as random effects. For each of
T, B, ß, and ¡., plots will be prepared that display the parameters within each replicate with
associated 95% confidence intervals based on the within replicate standard error and the average
across replicates with associated 95% confidence interval incorporating replicate-to-replicate
variation.
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Graphical and Analysis of Variance Comparisons of Full Enzyme Activity, Background
Activity, Positive and Negative Control Percent of Control Across Reference Chemicals
and Replicates

Within each replicate of each reference chemical quadruplicate repetitions wil be made of the
full enzyme activity control, background activity control, and negative and positive control
tubes. Half the repetitions wil be carried out at the beginning of the replicate and half at the end.
If the conditions are consistent throughout the replicate test, the control tubes at the beginning
should be equivalent to those at the end.

To assess whether this is the case the control responses wil be adjusted for background DPMs,
divided by the average of the (background adjusted) full enzyme activity control values, and
expressed as percent of control. The average of the four background activity controls within a
replicate must necessarily be 0 percent and the average of the four full enzyme activity controls
within a replicate must necessarily be 100 percent. The full enzyme activity controls percent of
control, the background activity controls percent of control, and the negative and positive

controls percent of control values will be plotted across reference chemical and replicate within
reference chemical, with plotting symbol distinguishing between beginning and end, and with
reference line 0% (background activity control) or 100% (full enzyme activity control)
respectively. These plots will display the extent of consistency across reference chemicals and
replicates with respect to average value and variability and will provide comparisons of
beginning versus end of each replicate. Additional plots will be prepared displaying the

difference of the average of the first two percent of control values (i.e., those based on the
"beginning" tubes) and the average of the last two percent of control values (i.e., those based on
the "end" tubes) (end minus beginning) across reference chemicals and replicates within
reference chemicals. Each plot wil have a reference line of O.

Three-factor mixed effects analysis of variance models will be fitted, separately for the full
enzyme activity control, the background activity control, and the positive and negative control
tubes. The fixed effect factors in the analysis of variance will be

reference chemical
· portion (beginning or end)

portion by reference chemical interaction.

The random effects will be

· replicate nested within reference chemical
· portion by replicate within reference chemical interaction.

The residual error variation corresponds to repetition within reference chemical, replicate, and
portion. The response will be percent of control. Since for the background activity and full
enzyme activity controls the average of the repetitions within a reference chemical and replicate
are constrained to be 0 and 100 respectively, by the way in which "percent of control" is defined,
the variation associated with the reference chemical effect and the replication within reference
chemcial effect are both necessarily constrained to be O.
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If the daily replicates are in control the portion main effect, the portion by reference chemical
interaction, and the portion by replicate within reference chemical interaction should be
nonsignificant. If the portion by reference chemical interaction is significant the nature of the
effect wil be assessed by comparing the portion effect (averaged across replicates) within each
reference chemical to the portion main effect. If the portion by replicate within reference

chemical interaction is significant the nature of the effect will be assessed by comparing the
portion effect within each replicate within a reference chemical to the portion effect averaged

across replicates within the same reference chemicaL. Simultaneity of inference will be adjusted
for by Bonferroni's method.

Statistical Software

Concentration response curves wil be fitted to the data using the non-linear regression analysis
features in the PRISM statistical analysis package, Version 3 or higher. Supplemental statistical
analyses and displays such as summary tables, graphical displays, analysis of variance, and
multiple comparisons wil be carried out using PRISM, the SAS statistical analysis system,
Version 8 or higher, or other general purpose statistical packages (e.g. SPSS), as convenient.

Interlaboratory Statistical Analysis

Battelle wil carry out "intra-laboratory" statistical analyses based on In Vitro Technologies data,
according to the common statistical analysis plan, developed by the Data Coordination Center
(Battelle). The Data Coordination Center will carry out the "inter-laboratory" statistical analysis.
It wil combine summary values developed in each of the intra-laboratory analyses to assess
relationships among the laboratory results, the extent of laboratory-to-laboratory variation, and
overall consensus estimates among the laboratories.

Criteria for Data Acceptance

All data obtained will be reported.

Study Report

Interim data summaries, draft and final reports will be submitted as described in Section 9.5 of
the QAPP.

The data to be reported in the interim data summaries will include (but is not limited to) the
following information: assay date and run number, technician code and log reference chemical

concentration, background corrected aromatase activity (for each control and reference chemical
repetition), percent of control activity, ICso, slope and graphs of activity versus log reference
chemical concentration. In addition, draft and final reports wil contain tables and graphs, as
appropriate, containing the results of the intra- and inter-laboratory statistical analyses described
in this protocol.
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Data Retention

In Vitro Technologies will retain all supporting documentation, including raw data and written
records, for a period of up to five years following issuance of the final report. At the end of this
period, Battelle will be notified to determine whether the data (excluding proprietary

information) wil be transferred, retained, or destroyed. Study records to be maintained will
include:

· All records that document the conduct of the laboratory experiments and results obtained,
as well as the equipment and chemicals used.

· Protocol and any amendments

· List of any protocol deviations
· List of standard operating procedures
· Quality Assurance Project Plan (QAPP) and any amendments

· List of any QAPP deviations
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Protocol Approval

This protocol has been reviewed and approved by the following:

Sponsor Representatives

David P. Houchens, Ph.D.
Program Manager
Endocrine Disruptor
Screening Program
Battelle Memorial Institute

Jerry D. Johnson, Ph.D.
Work Assignment Leader
Endocrine Disruptor
Screening Program
Battelle Memorial Institute

Study Director

fJ l- ?~
Signature ;Lto r

.~~
7-7-05

Date

The study wil be conducted to the standards of U.S. FDA 21 CFR Part 58. The study wil be
conducted under my scientific guidance and management. I have reviewed the procedures
outlined in this protocol.

Aruna Koganti, Ph.D.
Study Director

In Vitro Technologies

Review

Terri L. Pollock, B.A.
Quality Assurance Manager
Battelle Memorial Institute

Sharon Isbell
Director, Quality Systems
In Vitro Technologies

k. itU~ t ~Jl- liJfA./~/2I()SSignature Date .

nJ~dP~vl
Signature

1 ~ i~o5
Date

r-0 !:
l'J.1 U

t; £ ¡4!Jl~
Da~ 0s~~
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APPENDIX A

NOTES FOR USE OF THE SPREADSHEET:
AROMATASE MASTER VERSION1.1.XLS
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Substrate Specific Activity Worksheet

This worksheet calculates:

1. The radiochemical content (DPM/mL) of the substrate solution
2. The new specific activity of the eH)ASDN in the substrate solution

The first item is based on the results of liquid scintilation counting analysis of weighed aliquots
of the substrate solution.

The second item is calculated by:

1. determining the mass of ASDN (both radio labeled and nonradiolabeled)/g of solution. This
calculation uses both the measured mass of nonradiolabeled ASDN used in the solution
preparation and also the specific activity of the stock eH)ASDN.

2. the radiochemical content (mCi/g) ofthe solution is then divided by the mass of ASDN/g
solution to arrive at the new specific activity for eH)ASDN in the substrate solution.

Data to be input include:

substrate solution aliquot weights (g) and DPM results
· weight (mg) of ASDN used in original stock and volume (mL) of the original stock
· all dilution factors for the dilution of ASDN stock to the solution that was finally used in

substrate preparation.
weight (g) of ASDN dilution used to prepare substrate solution and total weight (g) of
substrate solution, and

· specific activity of the stock eH)ASDN (¡.Ci/mmol)

Protein Worksheet

This worksheet calculates protein content based on absorbance data of standards and unknown
samples obtained when samples are analyzed using a commercially available kit.

Data to be input include the concentration of protein standard stock solution (mgllO mL), protein
stock ID, Sample IDs, absorbance data (in triplicate) for standards and unknowns and
appropriate dilution factors.

Absorbance values are corrected for blank absorbance. A calibration curve is prepared by linear
regression of the standards data (corrected absorbance vs. mg protein measured). The
concentration of protein in the unknowns is calculated based on the standard curve.

Microsomes and Chemical Dilutions Worksheet

This worksheet calculates the concentration of protein in the final microsomes dilution. It also
serves as the data input center for the reference chemical concentrations used in the assay.

CONFIDENTIAL MATERIAL
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Data input include volumes used in the preparation of micro somes dilutions. Also entered is the
protein concentration of the stock microsomes. Normally, this value will be determined using
the protein worksheet described above.

Reference chemical concentrations are entered in molar units of the final concentrations used in
the assay.

Activity Calculation Worksheet

The primary aim of this worksheet is to calculate aromatase activity for each sample in a set
based on measured DPM, protein concentration and incubation time.

The function of each section is described below:

Section 1 (Columns A-B)

This section contains fields for sample identification

Section 2 (Columns C-I)

This section calculates the total DPM that remain in the incubation mixture after extraction (this
is a measure of the 3H20 formed in the reaction).

Data input:

i. Aliquot volume

2. DPM measured for each aliquot of each sample.

Output:

The worksheet calculates the average DPM/mL for each repetition, the average DPM/mL for
each sample, and the total DPM contained in the sample (based on the aliquots and total sample
volumes)

Section 3: (Columns J-L)

This section calculates the percent turnover of the substrate to product.

Data input: Volume of substrate solution used in each assay tube

Linked Data: Column K links to radiochemical content value for the substrate that is calculated
in the substrate specific activity worksheet

Output: Percent conversion to product

CONFIDENTIAL MATERIAL
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Section 4 (Columns M-N)

This section calculates the nmol 3HiO formed

Data input: None

Linked Data: Column N links to specific activity value for the substrate that is calculated in the
substrate specific activity worksheet

Calculations: Column M corrects the total DPM in each tube for background DPM determined in
negative control tubes

Column N Converts DPM data to nmol using the substrate specific activity

Data output: nmol 3i-IiO formed

Section 5 (Columns O-R)

This section calculates aromatase activity in each tube.

Data input: Volume of diluted microsomes used in assay tube and incubation time

Output: Aromatase activity (nmol/mg protein/min)

Results Summary Worksheet

This worksheet summarizes the results.

Section 1 (Columns A-D, Rows 3-15)

This section summarized control data.

Data input: none

Output: average and SD for control samples for beginning, end and overall portions

Section 2 (Columns A-F, Rows 18-42)

This section summarizes activity values according to inhibitor level and replicate

Data input: None

Output: Log(test inhibitor)
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Section 3 (Columns H-L, Rows 18-28)

This section calculates percent of control values for each reference chemical concentration and
replicate and organize's the data in a format suitable for importation into Prism Softare.

Data input: None

Output: Percent of control values with data arranged in a format suitable for importation into
Prism Software.
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Appendix 2: Copy of Protocol Amendment PAM05-043





IN VITRO TECHNOLOGIES, INC. GEN0006

PROTOCOL AMENDMENT FORM

IVT Study Number: 270-1157-12 Document Numberl \\ 'î- 05-0LB

Date of Sponsor's Verbal Approval: 15 November 2005

Briefly describe the amendment:
The protocol is being amended with regards to the Reference Chemical Formulation and
Analysis and with regards to the Concentration Response Fits for the Reference Chemicals.
The details of the changes made are attached.

Briefly describe the reason for the amendment:
These changes are made to the protocol per sponsor request.

APProvedby:g~ f1,C!~
ponso Re entalive

Approved by: 3. J ¡iL&'Aúì r/i Cli\~Lu;
Study Director

Date: IJ. -(5 -0 5

Date: 16 J)t( 2-005"

Effective Date: 04 June 2002
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1) The following paragraph is being added to the section entitled "Reference Chemical
Preparation" on page 5 of the protocol:

Analysis of the reference chemical stock solutions will occur before the laboratories use
the formulations in the assay. The analytical method used to analyze each of the
reference chemicals in the stock solutions wil be gas chromatography (4-0H ASDN and
aminoglutethimide), gas chromatography with flame ionization detection (lindane,
fenarimol, dicofol, atrazine, and dibenzra,h)anthracene), HPLC (ketoconazole,
econazole, and chrysin), HPLC with UV-Vis detection (prochloraz), and a combination of
mass spectrometry and gas chromatography with flame ionization detection (4-
nonylphenol). The chemistry procedures and results wil be given to the laboratories in
reports prepared and submitted to the laboratories by the CR.

2) The following sentence in section entitled "Concentration Response Fits for the
Reference Chemicals" on Page 11 of the protocol

· 'The response curve wil be fitted by weighted least squares nonlinear regression
analysis, with weights equal to 1/Y. Model fits will be carried out using Prism
softare (Version 3 or higher)."

is amended as follows:

· ''The response curve wil be fitted by non-weighted least squares nonlinear
regression analysis. Model fis wil be carried out using Prism softare (Version
3 or higher)."

3) The following sentences under section "Concentration Response Fits for the
Reference Chemicals" on Page 11 of the protocol

"Let

Y = percent of control activity in the inhibitor tube
X = logarithm (base 10) of the concentration
DA VG = average DPMs across the repeat tubes with the same reference

chemical concentration
T = top of plateau
B = bottom of plateau
ß = slope of the concentration response curve (ß wil be negative)
Jl = log1olCso (ICso is the concentration corresponding to percent of control activity
equal to 50%).

The following concentration response curve will be fitted to relate percent of control
activity to logarithm of concentration within each replicate:

Y = B + (T-B)/(1 + r(T-B)/(50-B) -1)1 OÜJ-X)ß) + E

where E is the variation among repetitions, distributed with mean 0 and variance
proportional to DAVG (based on Poisson distribution theory for radiation counts). The
variance is approximately proportional to Y."
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will be amended to read as follows:

"Let

Y == percent of control activity in the inhibitor tube

X == logarithm (base 10) of the concentration

T == top of plateau

B == bottom of plateau

H == Hil slope

J. == log1OlCso (ICso is the concentration corresponding to percent of control activity

equal to 50%).

The following concentration response curve will be fitted to relate percent of control
activity to logarithm of concentration within each replicate:

Y = B + (T-B)/r1 + 10(~-X).HJ"
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Appendix 3: Copies of Protocol Deviations PDV06-021,

PDV06-030, and PDV06-031





IN VITRO TECHNOLOGIES, INC. GEN0006

PROTOCOL DEVIATION FORM

~\m\Ïf\\lo\o ~ "" \ ( l\ i . (\ '\ \
IVT Study Number: 270-1157-;8'\') Document Number: \ 1) \J U b - LtJ

Date of Deviation: NA

Scientist (if applicable): TM

Date Sponsor Notified (if applicable): NA

Describe the deviation:
1. Protoc~:es that Beckman GS-6R centrifuge with GH3.8 rotor would be used in the study,
however. CR422 with GH-38 rotor was used in its place.
2. Protocol states that solutions will be prepared using distilled, deionized water, however the

.:~ water på'ichin§" system used only deionizes.

J~~'t\.~"'j ~\¿ 3. The SCADA report for freezer #50509 indicated several excursions from the protocol-definedef: \iY\ìAQ range. .
4. The remaining aqueous solution was not transfered to a vial and stored at -20C.

Describe the corrective action: -X:ic.\VlnAmoi. f£
1. IVT does not possess a Beckman GS-6R centrifuge and the Ju was substituted in kind
and used at the same centrifugal force.
2. The water polishing system performed within the specifications of its SOP documentation and
was used in place of distiled, deionized water.
3. This event was addressed in in-process audit for 29JUL2005.
4. A memo was added to the biological folder addressing the change to the protocol.

(JJtRo 0
Date

Date: OçA¡J: LIO(

11' ApJt J J-oOf

Effective Date: 03 February 2006
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PROTOCOL DEVIATION FORM

IVT Study Number: 270-1157-12 Document Numbe~D\J ()b-o~()

Date of Deviation: NA

Scientist (if applicable): TM

Date Sponsor Notified (if applicable): 14NOV2005

Describe the deviation:
Test articles RC-1 and RC-2 were logged into IVT as ketoconazole and aminoglutethimide,
respectively, due to a miscommunication from Battelle Chemical Repository. The fact that RC-1
was aminoglutethimide and RC-2, ketoconazole was not realized unti after the completion of
the experiments. The lowest concentration of ketoconazole used in the experiments when
back-calculated was 1 0(-11) M, which was below the range specified in the protocol.

Describe the corrective action:
None.

Assessment:
The concentration range of the ketoconazole did cover 0-100% inhibition, despite being outside
the range specified in the protocol. Therefore the calculated IC50 value was not significantly
affected and can be accepted with confidence.

Form Completed by: S-#
Signature

Approved by: X. j/'L hli f óoJ( Lt!
Study Dirèctor

1S'!fêJ(o
Date

Date: IR A P r 2Jd 6

Effective Date: 03 February 2006
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PROTOCOL DEVIATION FORM

IVT Study Number: 270-1157-12 Document Numb)DVG 6-e'¡j 1

Date of Deviation: 15AUG2005

Scientist (if applicable): AK

Date Sponsor Notified (if applicable): NA

Describe the deviation:
The protocol states that concentrations of reference chemicals can be adjusted based on the
data from the first replicate experiment. A deviation occurred in that prochloraz concentrations
were changed in the 4th replicate, based on the data from 2nd and 3rd replicates.

Describe the corrective action:
None.

Assessment:
The le50 values were similar for replicates 2 and 3 and replicate 4, therefore the change in
concentration did not significantly affect the outcome.

Form Completed by: ,~
Signature

Approved by: l L (L tòA l L(
Study Director

Date: ig Atr2.()()f

Effective Date: 03 Februaiy 2006
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Appendix 4: Excel Spreadsheets for Task 7





8Assay Date

Test
7/27/2005 Chemical 10 RC#1 AG

Technician 10 TM Replicate #

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0195
0.0
0.0
o
O.

DPM/Aliq.
30963.17
31482.74
32769.37
37171.37
37003.84

# Concentrations
tested

Microsome type Placental Microsome 10 BAA

DPM/g
soln.
1587855
1582047
1638469
1886872
1947571

Average DPM/g soln
SO
CV

1728563
174935

10.12

.iCi/g soln 0.779

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN total volume dilution
added (mL) factor

6.1

100

10

(ASDNl in solution (.ig/mL)
1000.00

10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

16.2449 9

9.1774g
0.56494 flglg

Calculation of Substrate Solution Specific Activity

1) Calculate fl9 eH1ASDN/g soln. = 0.00881 flglg soln.
flglg soln.

a. flCilg soln
b. Specific activity of (3H1ASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total fl9 ASDN/g soln.

0.79
25300000

286.4

fl9 ASDN/g soln.= fl9 cold ASDN/g soln + .ig (3H1ASDN/g soln.

0.564940 + 0.00881
0.573755 fl9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (flCi/g soln.)/(fl9 ASDN/g soln.)
1.357 flCilfl9 ASDN

862843 dpm/nmol

AG-Rep1-IVT-WA416- TK7 .xls;
Substrate Specific Activity

2/24/2006;
8:27 AM 1 of 1
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Assay Date

Technician ID

Test
7/28/2005 ChemicallD RC-1 AG

# Concentrations
tested 8

TM Replicate # 2 Microsome type Placental Microsome ID BAA

Aliquot #
1

2

3
4
5

Weight of
aliquot (g)

0.0203
0.0199
0.0203
0.0202
0.0204

DPM/Aliq.
30654.69
32692.78
33297.46
33107.35

34931

DPM/g
soln.
1510083
1642853
1640269
1638978
1712304

Average DPM/g soln
SD
CV

1628897
73313

4.50

~LCilg soln 0.734

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

17.1

total volume
(mL)
17.1

dilution
fa cto r (ASDNJ in solution (,ig/mL)

1000.00
10.00

1.00

100

10

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

9

9
0.565291 i.g/g

1) Calculate i.g ¡3H1ASDN/g soln. = 0.00831 i.g/g soln
i.g/g sol n.

a. i.Cilg soln
b. Specific activity of ¡3HJASDN (i.Cilmmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total i.g ASDN/g soln.

Formula=a/b*c

0.734
25300000

286.4

i.g ASDN/g soln.= i.g cold ASDN/g soln. + i.g (3HJASDN/g soln.

0.565291 + 0.00831
0.573597 i.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (i.Cilg soln.)/(i.g ASDN/g soln.)
1.279 i.Cili.g ASDN

813317 dpm/nmol

AG-Rep2-IVT-WA416- TK7 .xls;
Substrate Specific Activity

2/24/2006;
8:31 AM 1 of 1
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8Assay Date

Test
7/29/2005 ChemicallD RC-1 AG

Technician ID TM Replicate #

Weight of
Aliquot #

1

2
3
4
5

DPM/Aliq.
34226.89
33705.84
34569.55
33478.18
35193.87

# Concentrations
tested

3 Microsome tvoe Placental Microsome ID BAA

DPM/g
soln.
1694400
1668606
1702933
1657336
1759694

Average DPM/g soln
SD
CV

1696594
39847

2.35

~iCi/g soln 0.764

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

dilution
factor

total volume
(mL)
17.4

100

10

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

¡ASDNl in solution (~ig/mL)

1000.00
10.00

1.00

9

9
0.563956 i.g/g

1) Calculate i.g (3H1ASDN/g soln = 0.00865 i.g/g soln.
i.g/g soln

a. i.Cilg so In

b. Specific activity of ¡3H1ASDN (i.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total i.g ASDN/g soln

0.764
25300000

286.4

i.g ASDN/g soln= i.g cold ASDN/g soln. + i.g (3H1ASDN/g soln.

0.563956 + 0.00865
0.572607 i.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (i.Ci/g soln.)/(i.g ASDN/g soln.)
1.335 i.Ci/i.g ASDN

848583 dpm/nmol

AG-Rep3-IVT -WA416- TK7 .xls;
Substrate Specific Activity

2/24/2006;
8:33 AM 1 of 1
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Assay Date 8

Technician 10

Aliquot #
1

2
3
4
5

Test
7/27/2005 Chemical 10 RC#2 KCZ

# Concentrations
tested

TM Replicate # Microsome type Placental Microsome 10 BAA

Weight of
aliquot (g)

0.0195
0.0199
0.0200
0.0197
0.0190

DPM/Aliq.
30963.17

.74

.37
37171.37
37003.84

DPM/g
soln.
1587855
1582047
1638469
1886872
1947571

Average DPM/g soln
SO
CV

1728563
174935

10.12

~iCi/g soln 0.779

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

6.1

total volume
(mL)
6,1

dilution
factor (ASDNl in solution (~ig/mL)

1000.00
10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

1) Calculate fl9 (3H1ASDN/g soln. = 0.00881 fl9/9 soln.
fl9/9 soln.

a. flCi/g soln
b. Specific activity of tH1ASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total fl9 ASDN/g soln

Formula=a/b*c

0.779
25300000

286.4

fl9 ASDN/g soln= fl9 cold ASDN/g soln. + fl9 (3H1ASDN/g soln

0.564940 + 0.00881
0.573755 fl9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (flCi/g soln.)/(fl9 ASDN/g soln.)
1.357 flCi/fl9 ASDN

862843 dpm/nmol

KCZ-Rep1-IVT-WA416- TK7 .xls;
Substrate Specific Activity

2/24/2006;
8:37 AM 1 of 1
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Assay Date 8

Technician ID

Aliquot #
1

2
3
4
5

Test
7/28/2005 ChemicallD RC#2 KCZ

# Concentrations
tested

TM Replicate # 2 Microsome tvpe Placental Microsome ID BAA

Weight of
aliquot (g)

0.0203
0.0199
0.0203
0.0202
0.0204

DPM/Aliq.
30654.69

.78
7.46

3 07.35
34931

DPM/g
soln
1510083
1642853
1640269
1638978
1712304

Average DPM/g soln
SD
CV

1628897
73313

4.50

~iCifg soln 0.734

Calculation of actual concentration of nonradiolabeled ASDN in solution used to preoare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

17.1

total volume
(mL)
17.1

dilution
factor (ASDNJ in solution (~ig/mL)

1000.00
10.00

1.00

100

10

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.2343 9

9.1771 9

0.565291 i.g/g

1) Calculate i.g ¡3HJASDN/g soln. = 0.00831 i.g/g soln.
i.g/g soln

a. i.Cifg soln
b. Specific activity of (3HJASDN (i.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total i.g ASDN/g soln.

Formula=a/b*c

0.734
25300000

286.4

i.g ASDN/g soln.= i.g cold ASDN/g soln. + i.g (3HJASDN/g soln.

0.565291 + 0.00831
0.573597 i.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (i.Ci/g soln.)/(i.g ASDN/g soln)
1.279 i.Ci/i.g ASDN

813317 dpm/nmol

KCZ-Rep2-IVT-WA416- TK7 .xls;
Substrate Specific Activity

2/24/2006;
8:39 AM 1 of 1
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8Assay Date

Test
7/29/2005 Chemical 10 RC#2 KCZ

Technician ID TM Replicate #

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0202
0.0202
0.0203
0.0202
0.0200

DPM/Aliq.
34226.89

4
5

.18
3.87

# Concentrations
tested

3 Microsome tvoe Placental Microsome 10 BAA

DPM/g
soln.
1694400
1668606
1702933
1657336
1759694

Average DPM/g soln
SO
CV

1696594
39847

2.35

~iCi/g soln 0.764

Calculation of actual concentration of nonradiolabeled ASDN in solution used to pre are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN total volume dilution
added (mL) factor

17.4

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate solo

Calculation of Substrate Solution Specific Activitv

(ASDNJ in solution (~Lg/mL)
1000.00

10.00

1.00

9

9

0.563956 ll9/9

1) Calculate ll9 eHJASDN/g soln. = 0.00865 ll9/9 soln.
ll9/9 soln.

a. llCi/9 so In

b. Specific activity of ¡3H1ASDN (llCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total ll9 ASDN/g soln.

0.764
25300000

286.4

ll9 ASDN/g soln.= ll9 cold ASDN/g soln. + ll9 (3HJASDN/g soln.

0.563956 + 0.00865
0.572607 ll9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (llCi/9 soln.)/(ll9 ASDN/g soln.)
1.335 llCi/ll9 ASDN

848583 dpm/nmol

KCZ-Rep3-IVT-WA416-TK7.xls;
Substrate Specific Activity

2/24/2006;
8:43 AM 1 of 1
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Assay Date 8

Technician 10

Test
8/5/2005 Chemical 10 RC#3 PCZ

# Concentrations
tested

TM Replicate # 2 Microsome type placental Microsome 10 o

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0203
0.0201
0.0201
0.0195
0.0198

DPM/Aliq.
30495.19

17.8
.48

.1

85.36

DPM/g
soln.
1502226
1662577
1711914
1851082
1857846

Average DPM/g soln
SO
CV

1717129
147420

8.59

~iCi/g soln 0.773

Calculation of actual concentration of nonradiolabeled ASDN in solution used to repare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
16:7

total volume
(mL)
16.7

dilution
factor (ASDNJ in solution (~Lg/mL)

1000.00
10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.2966 9

9.1704 9

0.562719 ¡.g/g

1) Calculate ¡.g (3HJASDN/g soln = 0.00876 ¡.g/g soln.

119/9 soln.

a. iiCi/g soln
b. Specific activity of rHJASDN (liCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total 119 ASDN/g soln.

Formula=a/b*c

0.773
25300000

286.4

119 ASDN/g soln.= 119 cold ASDN/g soln. + 119 (3HJASDN/g soln.

0.562719 + 0.00876
0.571475 119 ASDN/g soln.

3) Calculate Solution Specific Activity

= (liCi/9 soln.)/(1l9 ASDN/g soln.)
1.353 iiCi/1l9 ASDN

860556 dpm/nmol

PCZ-Rep2-IVT-WA416- TK7 .xls;
Substrate Specific Activity

2/24/2006;
9:05 AM 1 of 1
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Assay Date
Test

8/8/2005 ChemicallD RC#3 PCZ 8

Technician ID TM Replicate #

# Concentrations
tested

3 Microsome type placental Microsome ID o

Aliquot #
1

2

3
4
5

Weight of
aliquot (g)

0.0198
0.0200
0.0203
0.0198
0.0205

DPM/Aliq.
29902"82
32737.14
36391.62
36166.82
37264.12

DPM/g
soln.
1510243
1636857
1792691
1826607
1817762

Average DPM/g soln
SD
CV

1716832
138805

8.08

~iCi/g soln 0.73

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN total volume dilution
added (mL) factor

18.3

100

10

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

(ASDNJ in solution (~ig/mL)
1000"00

10.00

1.00

9

9
0.565238 i-g/g

1) Calculate i-g ¡3HJASDN/g soln. = 0.00875 i-g/g soln
i-g/g soln.

a. i-Ci/g soln
b. Specific activity of ¡3HJASDN (i-Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total i-g ASDN/g soln"

0.773
25300000

286.4

i-g ASDN/g soln= i-g cold ASDN/g soln + i-g (3HJASDN/g soln.

0.565238 + 0.00875
0.573992 i-g ASDN/g soln.

3) Calculate Solution Specific Activity

= (i-Ci/g soln.)/(i-g ASDN/g soln.)
1.347 i-Ci/i-g ASDN

856633 dpm/nmol

PCZ-Rep3-IVT -WA416- TK7 .xls;
Substrate Specific Activity

2/24/2006;
9:10 AM 1 of 1
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8Assay Date

Test
8/15/2005 ChemicallD RC#3 PCL

Technician ID TM Replicate # 4 Microsome type Placental Microsome ID 6-041305

Aliquot #
1

2
3
4
5

DPM/Aliq.
30520.18
31076.36
31987.64
31947.96
31891.01

# Concentrations
tested

DPM/g
soln.
1541423
1553818
1568022
1581582
1570986

Average DPM/g soln
SD
CV

1563166
15684

1.00

~iCi/g soln 0.704

Calculation of actual concentration of nonradioiabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN total volume dilution
added (mL) factor

12.4

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

IASDNl in solution (~ig/mL)
1000.00

10.00

1.00

16.1923g
9.1029 9

0.562175 ¡.g/g

1) Calculate ¡.g ¡3HlASDN/g soln. = 0.00797 ¡.g/g soln
¡.g/g sol n.

a. ¡.Ci/g soln

b. Specific activity of eHlASDN (~iCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln

0.704
25300000

286.4

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln. + ~ig 13HlASDN/g soln

0.562175 + 0.00797
0.570145 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.235 ¡.Ci/¡.g ASDN

785222 dpm/nmol

PCl-Rep4-IVT -WA416- TK7 .xls;
Substrate Specific Activity

2/24/2006;
9:12 AM 1 of 1
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Assay Date 8

Technician ID

Test
9/20/2005 ChemicallD RC#4 Nfi

# Concentrations
tested

TM Replicate # 2 Microsome type Placental Microsome ID BAA

Aliquot #
1

2
3

4
5

Weight of
aliquot (g)

0.0203
0.0201
0.0201
0.0204
0.0202

DPM/Aliq.
3 .51
3 0.06

1.77
34491.64
35075.27

DPM/g
soln.
1507069
1635824
1727451
1690767
1736400

Average DPM/g soln
SD
CV

1659502
93947

5.66

llCi/g soln 0.748

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
16.4

total volume
(mL)
16.4

dilution
fa cto r ¡ASDNJ in solution (~lg/mL)

1000.00
10.00
1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

9

9

0.563175 ll9/9

1) Calculate ll9 ¡3H1ASDN/g soln. = 0.00846 ll9/9 soln.
ll9/9 soln.

a. llCi/g soln
b. Specific activity of ¡3HJASDN (~iCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total ll9 ASDN/g soln

Formula=a/b1:

0.748
25300000

286.4

ll9 ASDN/g soln.= ll9 cold ASDN/g soln. + .ig ¡3H1ASDN/g soln.

0.563175 + 0.00846
0.571637 ll9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (llCi/g soln.)/(ll9 ASDN/g soln.)
1.308 liCi/ll9 ASDN

831439 dpm/nmol

Nfi-Rep2-IVT -WA416- TK7 .xls;
Substrate Specific Activity

2/24/2006;
9:34 AM 1 of 1
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Assay Date 8

Technician ID

Test
9/21/2005 ChemicallD RC#4 NYP

# Concentrations
tested

TM Replicate # 3 Microsome tvoe Placental Microsome ID BAA

Aliquot #
1

2
3

4
5

Weight of
aliquot (g)

0.0205
0.0201
0.0206
0.0205
0.0204

DPM/Aliq.
28804.71
31256.42
31605.91
32366.37
32936.71

DPM/g
soln
1405108
1555046
1534267
1578847
1614545

Average DPM/g soln
SD
CV

1537563
79830

5.19

~iCi/g soln 0.693

Calculation of actual concentration of nonradiolabeled ASDN in solution used to pre are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

13

total volume
(mL)

13

dilution
fa cto r (ASDNl in solution (~ig/mL)

1000.00
10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Soecific Activitv

16.1749 9

9.0994 9

0.562563 J.g/g

1) Calculate J.g (3H1ASDN/g soln. = 0.00784 J.g/g soln.
J.g/g soln

a. J.Ci/g soln

b. Specific activity of (3H1ASDN (J.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total J.g ASDN/g soln.

Formula=a/b*c

0.693
25300000

286.4

J.g ASDN/g soln.= ~ig cold ASDN/g soln. + J.g eHJASDN/g soln

0.562563 + 0.00784
0.570403 J.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (J.Ci/g soln.)/(J.g ASDN/g soln)
1.214 J.Ci/J.g ASDN

772012 dpm/nmol

NYP-Rep3-IVT-WA416- TK7 .xls;
Substrate Specific Activity

2/24/2006;
9:36 AM 1 of 1
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Assay Date
Test

10/10/2005 ChemicallD RC#4 Nfl

Technician ID TM Replicate #

Aliquot #
1

2
3
4
5

DPM/Aliq.

# Concentrations
tested 8

6 Microsome type Placental Microsome ID BAA

DPM/g
soln.
1408401
1476457
1546224
1747441
1615205

Average DPM/g soln
SD
CV

1558746
130696

8.38

I-Ci/g soln 0.702

Calculation of actual concentration of nonradiolabeled ASDN in solution used to pre are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

dilution
factor

total volume

(mL)
15.9

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

(ASDNJ in solution (~ig/mL)
1000.00

10.00

1.00

8.1122 9

4.553.7 9

0.56134 I-g/g

1) Calculate l.g eHJASDN/g soln. = 0.00795 l.g/g soln.
I-g/g soln.

a. I-Ci/g soln
b. Specific activity of tHJASDN (l.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/bê

2) Calculate total l.g ASDN/g soln.

0.702
25300000

286.4

I-g ASDN/g soln= I-g cold ASDN/g soln. + l.g (3HJASDN/g soln.

0.561340 + 0.00795
0.569288 l.g ASDN/g soln

3) Calculate Solution Specific Activity

= (l.Ci/g soln.)/(l.g ASDN/g soln.)
1.233 ~iCi/l.g ASDN

784181 dpm/nmol

Nfl-Rep6-IVT - W A416- TK7 .xls;
Substrate Specific Activity

2/24/2006;
9:39 AM 1 of 1
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8Assay Date

Test
9/19/2005 ChemicallD RC#5 DBA

Technician ID TM Replicate #

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0206
O. 6

1

2
0.0201

# Concentrations
tested

Microsome tvpe Placental Microsome ID 6-041305

DPM/g
soln.
1436660
1637027
1777866
1730515
1764600

Average DPM/g soln
SD
CV

1669334
141226

8.46

~iCi/g soln 0.752

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
11.4

dilution
factor

total volume
(mL)
11.4

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

(ASDN) in solution (~tg/mL)
1000.00

10.00

1.00

9
0.560948 i-g/g

1) Calculate i-g (3HJASDN/g soln. = 0.00851 i-g/g soln.
~ig/g soln.

a. i-Ci/g soln
b. Specific activity of (3HJASDN (i-Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total i-g ASDN/g soln.

0.752
25300000

286.4

i-g ASDN/g soln.= i-g cold ASDN/g soln. + i-g i3HJASDN/g soln.

0.560948 + 0.00851
0.569460 i-g ASDN/g soln

3) Calculate Solution Specific Activity

= (i-Ci/g soln.)/(i-g ASDN/g soln.)
1.320 i-Ci/i-g ASDN

839562 dpm/nmol

DBA-Rep1-IVT-WA416-TK7.xls;
Substrate Specific Activity

2/24/2006;
9:26 AM 1 of 1
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Assay Date 8

Technician ID

Test
9/20/2005 ChemicallD RC#5 DBA

# Concentrations
tested

TM Replicate # 2 Microsome type Placental Microsome ID 6-041305

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0203
0.0201
0.0201
0.0204
0.0202

DPM/Aliq.
30593.51
32880.06
34721.77
34491.64
35075.27

DPM/g
soln.
1507069
1635824
1727451
1690767
1736400

Average DPM/g soln
SD
CV

1659502
93947

5.66

~iCi/g soln 0.748

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN total volume dilutionadded factor
16.4

100

10

(ASDNJ in solution (~ig/mL)
1000.00

10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activitv

1) Calculate Ilg (3HJASDN/g soln. = 0.00846 Ilg/g soln.
Ilg/g soln.

a. IlCi/g soln
b. Specific activity of rHJASDN (IlCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total ~ig ASDN/g soln.

Formula=a/b*c

16.1575g
9.0995 9

0.563175 Ilg/g

0.748
25300000

286.4

Ilg ASDN/g soln.= Ilg cold ASDN/g soln. + ~ig (3HJASDN/g soln.

0.563175 + 0.00846
0.571637 Ilg ASDN/g soln.

3) Calculate Solution Specific Activity

= (IlCi/g soln.)/(Ilg ASDN/g soln.)
1.308 IlCi/llg ASDN

831439 dpm/nmol

DBA-Rep2-IVT-WA416- TK7.xls;
Substrate Specific Activity

2/24/2006;
9:30 AM 1 of 1
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8Assay Date

Test
9/21/2005 ChemicallD RC#5 DBA

Technician ID TM Replicate #

Aliquot #
1

2
3
4
5

DPM/Aliq.
28804.71
31256.42
31605.91
32366.37
32936.71

# Concentrations
tested

3 Microsome type Placental Microsome ID 6-041305

DPM/g
soln.
1405108
1555046
1534267
1578847
1614545

Average DPM/g soln
SD
CV

1537563
79830

5.19

~tCi/g soln 0.693

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

dilution
factor

total volume
(mL)

13

100

10

!ASDNJ in solution (~Lg/mL)
1000.00

10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

9
0.562563 f.g/g

1) Calculate f.g !3HJASDN/g soln = 0.00784 f.g/g soln.

f.g/g soln.
a. f.Ci/g soln
b. Specific activity of !3HJASDN (f.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/bê

2) Calculate total f.g ASDN/g soln

0.693
25300000

286.4

f.g ASDN/g soln.= f.g cold ASDN/g soln. + ~tg !3HJASDN/g soln.

0.562563 + 0.00784
0.570403 f.g ASDN/g soln

3) Calculate Solution Specific Activity

= (f.Ci/g soln.)/(f.g ASDN/g soln)
1.214 f.Ci/f.g ASDN

772012 dpm/nmol

DBA-Rep3-IVT-WA416-TK7.xls;
Substrate Specific Activity

2/24/2006;
9:32 AM 1 of 1
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Assay Date

Technician ID

Aliquot #
1

2
3
4
5

Test
8/3/2005 ChemicallD RC#6 FRM

# Concentrations
tested 8

TM Replicate # Microsome tvpe placental Microsome ID o

Weight of
aliquot (g)

0.0198
0.0205
0.0203
0.0203
0.0201

DPM/g
soln
1351727
1436428
1547093
1553207
1531119

Average DPM/g soln
SD
CV

1483915
87678

5.91

¡.Ci/g soln 0.668

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

14

total volume
(mL)

14

dilution
factor (ASDNl in solution (~Lg/mL)

1000.00
10.00

1.00

100

10

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.3306 9

9.2077 9

0.563831 ¡.g/g

1) Calculate ¡.g (3H1ASDN/g soln. = 0.00757 ¡.g/g soln.
¡.g/g soln.

a. ¡.Ci/g soln

b. Specific activity of (3H1ASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total ¡.g ASDN/g soln

Formula=a/bt:

0.668
25300000

286.4

~ig ASDN/g soln.= ¡.g cold ASDN/g soln. + ~ig (3H1ASDN/g soln.

0.563831 + 0.00757
0.571398 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.170 ¡.Ci/¡.g ASDN

743778 dpm/nmol

FRM-Rep1-IVT -WA416- TK7.xls;
Substrate Specific Activity

2/24/2006;
8:53 AM 1 of 1
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Assay Date

Technician ID

Test
8/5/2005 ChemicallD RC#6 FRM

# Concentrations
tested 8

TM Replicate # o2 Microsome type placental Microsome ID

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0203
0.0201
0.0201
0.0195
0.0198

DPM/Aliq.
30495.19

33417.8
09.48
096.1

5.36

DPM/g
soln.
1502226
1662577
1711914
1851082
1857846

Average DPM/g soln
SD
CV

1717129
147420

8.59

~iCi/g soln 0.773

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate soiution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

16.7

total volume
(mL)
16.7

dilution
factor ¡ASDNI in solution (~ig/mL)

1000.00
10.00
1.00

100

10

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

9

9

0.562719 ¡¡gIg

Calculation of Substrate Solution Specific Activitv

1) Calculate ¡.g ¡3H1ASDN/g soln. = 0.00876 ~ig/g soln.
¡.g/g soln.

a. ¡.Ci/g soln

b. Specific activity of ¡3HIASDN (¡.Cilmmol)
c. Molecular wt of ASDN (mg/mmol)

0.773

286.4

Formula=a/bt:

2) Calculate total ¡.g ASDN/g soln.

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln. + ¡.g ¡3H1ASDN/g soln.

0.562719 + 0.00876
0.571475 fIg ASDN/g soln.

3) Calculate Solution Specific Activity

= (~ICilg soln.)/(¡.g ASDN/g soln.)
1.353 ¡.Ci/¡.g ASDN

860556 dpm/nmol

FRM-Rep2-IVT -WA416- TK7 .xls;
Substrate Specific Activity

2/24/2006;
8:56 AM 1 of 1
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Assay Date
Test

8/8/2005 ChemicallD RC#6 FRM 8

Technician ID TM Replicate #

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0198
0.0200
0.0203
0.0198
0.0205

DPM/Aliq.
29902.82
32737.14
3639
3616 .
37264.12

# Concentrations
tested

3 Microsome type placental Microsome ID o

DPM/g
soln.
1510243
1636857
1792691
1826607
1817762

Average DPM/g soln
SD
CV

1716832
138805

8.08

i-Ci/g soln 0.773

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN loal volume dilution
added (mL) factor

18.3
¡ASDN) in solution Üig/mL)

1000.00
10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.2935 9

9.2097 9

0.565238 i-g/g

1) Calculate i-g eH)ASDN/g soln. = 0.00875 i-g/g soln
i-g/g soln.

a. i-Cilg so In

b. Specific activity of eH)ASDN (i-Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/bt

2) Calculate total i-g ASDN/g soln

0.773
25300000

286.4

i-g ASDN/g soln.= i-g cold ASDN/g soln. + ~ig ¡3H)ASDN/g soln.

0.565238 + 0.00875
0.573992 i-g ASDN/g soln.

3) Calculate Solution Specific Activity

= (i-Ci/g soln.)/(i-g ASDN/g soln)
1.347 i-Ci/i-g ASDN

856633 dpm/nmol

FRM-Rep3-IVT -WA416- TK7 .xls;
Substrate Specific Activity

2/24/2006;
9:00 AM 1 of 1
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Assay Date 8

Technician ID

Test
8/29/2005 ChemicallD RC#7 ECl

# Concentrations

tested

TM Replicate # Microsome type placental Microsome ID 6-041305

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0198
0.0198
0.0203
0.0198
0.0200

DPM/g
soln
1486889
1650080
1656350
1719254
1699318

Average DPM/g soln
SD
CV

1642378
91629

5.58

~ICi/g soln 0.740

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

17.5

total volume
(mL)
17;5

dilution
factor (ASDNJ in solution (~lg/mL)

1000.00
10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

9

0.559158 ~g/g

1) Calculate fl9 (3HJASDN/g soln. = 0.00837 fl9/9 soln.

fl9/9 soln
a. ~Ci/g soln
b. Specific activity of rHJASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total fl9 ASDN/g soln

Formula=a/bt:

0.740
25300000

286.4

fl9 ASDN/g soln.= fl9 cold ASDN/g soln. + fl9 (3HJASDN/g soln.

0.559158 + 0.00837
0.567532 fl9 ASDN/g soln

3) Calculate Solution Specific Activity

= (flCi/9 soln.)/(fl9 ASDN/g soln.)
1.304 flCi/~g ASDN

828811 dpm/nmol

ECiRep1-IVT -WA416- TK7.xls;
Substrate Specific Activity

2/24/2006;
9:55 AM 1 of 1
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Assay Date 8

Technician ID

Test
9/5/2005 ChemicallD RC-7

# Concentrations
tested

2 Microsome type placental Microsome ID 6-041305TM Replicate #

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0200
0.0203
0.0203
0.0202
0.0205

DPM/Aliq.
31549.44
32266.18
33770.23
34875.67
33650.29

DPM/g
soln
1577472
1589467
1663558
1726518
1641478

Average DPM/g soln
SD
CV

1639699
60219

3.67

~iCi/g soln 0.739

Calculation of actual concentration of nonradiolabeled ASDN in solution used to pre are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN total volume dilutionadded factor
14.2

100

10

(ASDNJ in solution (~ig/mL)
1000.00

10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln

Calculation of Substrate Solution Specific Activity

4 9

32 9

0.563896 fl9/9

1) Calculate fl9 eHJASDN/g soln. = 0.00836 fl9/9 soln.
fl9/9 soln.

a. flCi/g soln
b. Specific activity of eHJASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total fl9 ASDN/g soln.

Formula=a/bê

0.739
25300000

286.4

fl9 ASDN/g soln.= fl9 cold ASDN/g soln. + ~ig (3HJASDN/g soln

0.563896 + 0.00836
0.572257 fl9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (flCi/9 soln.)/(¡.g ASDN/g soln.)
1.291 ¡.Ci/¡.g ASDN

820627 dpm/nmol

ECl-Rep2-IVT-WA416- TK7.xls;
Substrate Specific Activity

2/24/2006;
10:02 AM 1 of 1
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Assay Date

Test
9/6/2005 ChemicallD RC-7

Technician ID TM Replicate #

Aliquot #
1

2
3

4
5

DPM/Aliq.
31944.67
32385.38
33291.23
34850.95

36743.6

# Concentrations
tested 8

3 Microsome type placental Microsome ID 6-041305

DPM/g
soln.
1589287
1611213
1648081
1700046
1855737

Average DPM/g soln
SD
CV

1680873
106373

6.33

~iCi/g soln 0.757

Calculation of actual concentratiqn of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN total volume dilution
added (mL) factor

15.8

100

10

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

(ASDN) in solution (~ig/mL)
1000.00

10.00

1.00

16.318 9

9.1948 9

0.563476 ¡.g/g

1) Calculate ¡.g (3H)ASDN/g soln. = 0.00857 ¡.g/g soln.
¡.g/g soln.

a. ~iCi/g soln
b. Specific activity of eH1ASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/bt

2) Calculate total ¡.g ASDN/g soh

0.757
25300000

286.4

~ig ASDN/g soln.= ¡.g cold ASDN/g soln. + ¡.g (3H1ASDN/g soln.

0.563476 + 0.00857
0.572047 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.324 ¡.Ci/¡.g ASDN

841543 dpm/nmol

ECl-Rep3-IVT -WA416- TK7.xls;
Substrate Specific Activity

2/24/2006;
10:03 AM 1 of 1
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Assay Date 8

Technician ID

Test
8/29/2005 ChemicallD RC-8

# Concentrations
tested

TM Replicate # Microsome type placental Microsome ID 6-041305

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0198
0.0198
0.0203
0.0198
0.0200

DPM/g
soln.
1486889
1650080
1656350
1719254
1699318

Average DPM/g soln
SD
CV

1642378
91629

5.58

fiCi/g soln 0.740

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
17.5

total volume

(mL)
17.5

dilution
factor (ASDNj in solution (fig/mL)

1000.00
10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

9

9
0.559158 fi9/9

1) Calculate fig eHjASDN/g soln. = 0.00837 fi9/9 soln.

fi9/9 soln
a. fiCi/g so In

b. Specific activity of (3HjASDN (fiCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total fig ASDN/g soln.

Formula=a/bt:

0.740
25300000

286.4

fig ASDN/g soln.= f.g cold ASDN/g soln. + fig i3HjASDN/g soln

0.559158 + 0.00837
0.567532 f.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (f.Ci/g soln.)/(fi9 ASDN/g soln.)
1.304 f.Ci/f.g ASDN

828811 dpm/nmol

CM-Rep1-IVT -WA416- TK7 .xls;
Substrate Specific Activity

2/24/2006;
9:46 AM 1 of 1
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Assay Date 8

Technician ID

Test
9/5/2005 ChemicallD RC-8

# Concentrations
tested

TM Replicate # 2 Microsome type placental Microsome ID 6-041305

Aliquot #
1

2

3
4
5

Weight of
aliquot (g)

0.0200
0.0203
0.0203
0.0202
0.0205

DPM/Aliq.
31549.44
32266.18
33770.23
34875.67
33650.29

DPM/g
soln.
1577472
1589467
1663558
1726518
1641478

Average DPM/g soln
SD
CV

1639699
60219

3.67

~iCi/g soln 0.739

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

14.2

total volume

(mL)

dilution
factor (ASDNJ in solution (eig/mL)

1000.00

10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

100

10

16.4094 9

9.2532 9

0.563896 i-g/g

Calculation of Substrate Solution Specific Activity

1) Calculate i-g eHJASDN/g soln. = 0.00836 i-g/g soln
i-g/g sol n.

a. i-Cilg soln
b. Specific activity of tHJASDN (i-Cilmmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total i-g ASDN/g soln.

Formula=a/bt:

0.739
25300000

286.4

i-g ASDN/g soln.= i-g cold ASDN/g soln. + eig (3HJASDN/g soln.

0.563896 + 0.00836
0.572257 i-g ASDN/g soln.

3) Calculate Solution Specific Activity

= (i-Cilg soln.)/(i-g ASDN/g soln.)
1.291 i-Ci/i-g ASDN

820627 dpm/nmol

CYN-Rep2-IVT-WA416- TK7 .xls;
Substrate Specific Activity

2/24/2006;
9:49 AM 1 of 1
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Assay Date 8

Technician ID

Test
9/6/2005 ChemicallD RC-8

# Concentrations
tested

TM Replicate # 3 Microsome type placental Microsome ID 6-041305

Aliquot #
1

2
3
4
5

DPM/Aliq.
31944.67
32
33
3

3

DPM/g
soln.
1589287
1611213
1648081
1700046
1855737

Average DPM/g soln
SD
CV

1680873
1 06373

6.33

~ICi/g soln 0.757

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
15.8

total volume
(mL)
15.8

dilution
factor (ASDN) in solution (~ig/mL)

1000.00

10.00
1.00

100

10

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

16.318 9

9.1948 9

0.563476 Ilg/g

Calculation of Substrate Solution Specific Activitv

1) Calculate Ilg (3H)ASDN/g soln. = 0.00857 Ilg/g soln.

Ilg/g soln.
a. IlCi/g soln
b. Specific activity of (3H)ASDN (IlCilmmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total ~ig ASDN/g soln.

Formula=a/b*c

0.757
25300000

286.4

Ilg ASDN/g soln= Ilg cold ASDN/g soln. + ~tg (3H)ASDN/g soln.

0.563476 + 0.00857
0.572047 ~ig ASDN/g soln.

3) Calculate Solution Specific Activity

= (IlCi/g soln.)/(Ilg ASDN/g soln.)
1.324 IlCi/llg ASDN

841543 dpm/nmol

CYN-Rep3-IVT-WA416- TK7 .xls;
Substrate Specific Activity

2/24/2006;
9:51 AM 1 of 1
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8Assay Date

Test
9/8/2005 ChemicallD RC#9 DCF

Technician ID TM Replicate #

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0199
0.0201

03
201

.0201

# Concentrations

tested

Microsome type placental Microsome ID BAA

DPM/g
soln
1520524
1564586
1622393
1679375
1729435

Average DPM/g soln
SD
CV

1623262
84291

5.19

~ICi/g soln 0.731

Calculation of actual concentration of nonradiolabeled ASDN in solution used to repare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
11.5

dilution
factor

total volume
(mL)
11.5

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

(ASDN) in solution (~lg/mL)
1000.00
1000
1.00

16.3288 9

9.1883 9

0.562705 ¡.g/g

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g (3H)ASDN/g soln = 0.00828 ¡.g/g soln.
¡.g/g soln.

a. ¡.Ci/g soln

b. Specific activity of ¡3H)ASDN (i-Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/bt:

2) Calculate total ¡.g ASDN/g soln.

0.731
25300000

286.4

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln. + ¡.g (3H)ASDN/g soln

0.562705 + 0.00828
0.570982 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.281 ¡.Ci/¡.g ASDN

814215 dpm/nmol

DCF-Rep1-IVT-WA416- TK7.xls;
Substrate Specific Activity

2/24/2006;
10:14 AM 1 of 1
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Assay Date 8

Technician ID

Test
9/12/2005 ChemicallD RC#9 DCF

# Concentrations
tested

2 Microsome type placental Microsome ID BAATM Replicate #

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0199
0.0205
0.0199
0.0200
0.0201

DPM/Aliq.
28991.12
31876.95
32398.9

32617.59
33249.76

DPM/g
soln.
1456840
1554973
1628085
1630880
1654217

Average DPM/g soln
SD
CV

1584999
80745

5.09

~iCi/g soln 0.714

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN total volume dilutionadded factor
13.8

(ASDNJ in solution (~ig/mL)
1000.00

10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

9

9

0.562033 ¡.g/g

1) Calculate ~ig (3HJASDN/g soln. = 0.00808 ¡.g/g soln.
~ig/g soln

a. ¡.Ci/g soln
b. Specific activity of rHJASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total ~ig ASDN/g soln.

Formula=a/bê

0.714
25300000

286.4

~ig ASDN/g soln= ~ig cold ASDN/g soln + ¡.g (3HJASDN/g soln.

0.562033 + 0.00808
0.570115 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.252 ¡.Ci/¡.g ASDN

796232 dpm/nmol

DCF-Rep2-IVT-WA416- TK7 .xls;
Substrate Specific Activity

2/24/2006;
10:15 AM 1 of 1
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8Assay Date
Test

9/13/2005 ChemicallD RC#9 DCF

Technician ID TM Replicate #

Aliquot #
1

2
3
4
5

DPM/Aliq.
29618.38

31708.7
34115.73
34217.05
34583.58

# Concentrations
tested

3 Microsome type placental Microsome ID BAA

DPM/g
soln
1488361
1593402
1664182
1685569
1720576

Average DPM/g soln
SD
CV

1630418
92006

5.64

¡.Ci/g soln 0.734

Calculation of actual concentration of nonradiolabeled ASDN in solution used to repare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN total volume dilution
added (mL) factor

11.3

100

10

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activitv

lASDNJ in solution (~ig/mL)
1000.00

1000
1.00

16.2263 9

9.1031 9

0.561009 ¡.g/g

1) Calculate ¡.g ¡3HJASDN/g soln = 0.00831 ¡.g/g soln.
¡.g/g soln

a. ¡.Ci/g soln
b. Specific activity of ¡3HJASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/bt

2) Calculate total ¡.g ASDN/g soln.

0.734
25300000

286.4

¡.g ASDN/g soln= ¡.g cold ASDN/g soln. + ¡.g i3HJASDN/g soln.

0.561009 + 0.00831
0.569323 ¡.g ASDN/g soln

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.290 ¡.Ci/¡.g ASDN

820188 dpm/nmol

DCF-Rep3-IVT-WA416- TK7 .xls;
Substrate Specific Activity

2/24/2006;
10:17 AM 1 of 1
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Assay Date

Test
9/8/2005 Chemical 10 RC#10 ATZ 8

Technician 10 TM Replicate #

Aliquot #
1

2

3
4
5

Weight of
aliquot (g)

0.0199
0.0201
0.0203
0.0201
0.0201

# Concentrations
tested

Microsome type placental Microsome ID BAA

DPM/g
soln.
1520524
1564586
1622393
1679375
1729435

Average DPM/g soln
SO
CV

1623262
84291

5.19

~iCi/g soln 0.731

Calculation of actual concentration of nonradiolabeled ASDN in solution used to pre are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN total volume dilution
added (mL) factor

11.5

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

(ASDNJ in solution (~ig/mL)
1000.00

10.00

1.00

9

9
0.562705 ¡¡gIg

1) Calculate ¡¡g eHJASDN/g soln. = 0.00828 ¡¡gIg soln.
¡¡gIg soln.

a. ¡¡Ci/g soln

b. Specific activity of (3HJASDN (¡¡Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/bt:

2) Calculate total ¡¡g ASDN/g soln.

0.731
25300000

286.4

¡¡g ASDN/g soln.= ¡¡g cold ASDN/g soln. + ~ig (3H1ASDN/g soln

0.562705 + 0.00828
0.570982 ¡¡g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡¡Ci/g soln.)/(~ig ASDN/g soln)
1.281 ¡¡Ci/¡¡g ASDN

814215 dpm/nmol

A TiRep 1-IVT-WA416- TK7 .xls;
Substrate Specific Activity

2/24/2006;
10:09 AM 1 of 1
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Assay Date 8

Technician ID

Test
911212005 ChemicallD RC#10 ATZ

# Concentrations
tested

2 Microsome type placental Microsome ID BAATM Replicate #

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0199
0.0205
0.0199
0.0200
0.0201

DPMIAliq.
28991.12
31876.95

32398.9
32617.59
33249.76

DPMIg
soln.
1456840
1554973
1628085
1630880
1654217

Average DPMIg soln
SD
CV

1584999
80745

5.09

~iCilg soln 0.714

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
13.8

total volume
(mL)
13.8

dilution
factor (ASDNJ in solution (~LglmL)

1000.00
10.00

1.00

100

10

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln

Calculation of Substrate Solution Specific Activity

0.562033 ¡.glg

1) Calculate ¡.g (3HJASDNIg soln. = 0.00808 ¡.glg soln
¡.glg sol n.

a. ¡.Cifg soln
b. Specific activity of ¡3HJASDN (¡.Cifmmol)
c. Molecular wt of ASDN (mglmmol)

2) Calculate total ~Lg ASDNIg soln.

Formula=albt

0.714
25300000

286.4

¡.g ASDNIg soln.= ¡.g cold ASDNIg soln. + ¡.g (3HJASDNIg soln.

0.562033 + 0.00808
0.570115 ¡.g ASDNIg soln.

3) Calculate Solution Specific Activity

= (¡.Cilg soln.)I(¡.g ASDNIg soln)
1.252 ¡.Cif¡.g ASDN

796232 dpmlnmol

A Tdlep2-IVT-WA416- TK7 .xls;
Substrate Specific Activity

212412006;
10:11 AM 1 of 1
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Assay Date 8

Technician 10

9/13.2005
Test

Chemical 10 RC#O ATZ
¡Concentrations

tested

3 Microsome tvpe placental Microsome 10 BAATM Replicate #

Aliquot #
1

2
3

4
5

Weight of
aliquot

DPMg
soln.
1488361
1593402
1664182
1685569
1720576

Average DPMg soln
SO
CV

1630418
92006

5.64

¡.Cig soln 0.734

Calculation of actual concentration of nonradiolabeled ASDN in solution used to pre are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN total volume dilutionadded factor
11.3

(ASDNJ in solution ÜLgniL)
1000.00
10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.2263 9

9.1031g
0.561009119g

1) Calculate I1g ¡3HJASDNg soln = 0.00831 I1gg soln.

I1gg soln.

0.734a. I1Cig soln

b. Specific activity of ¡3HjASDN (I1Cinimol)
c. Molecular t\f ASDN (mgnimol)

2) Calculate totall1g ASDNg soln.

Formulaabt;

286.4

I1g ASDNg soln.= I1g cold ASDNg soln. + I1g ¡3HJASDNg soln.

0.561009 + 0.00831
0.569323 I1g ASDNg soln

3) Calculate Solution Specific Activity

= (I1Cig soln.)( ¡.g ASDNg soln.)
1.290 ¡.Ci/¡.g ASDN

820188 dpmnmol

A TiRep3-IVT-WA416-TK7.xls;
Substrate Specific Activity

2.2.2006;
10:12 AM 1 of 1
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In Vitro Technologies Study No. 270-1157-12

Appendix 5: Prism Output for Task 7
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IVT 4-16 Task 7 Aminoglutethimide Replicate 1,2 and 3

110
100

ë ~g
"E 70
o 60
C, 50

Õ 40
"E 30
B 20
:¡ 10
D. 0

-10
-20

. Replicate 1

Å Replicate 2

,. Replicate 3

-9 -8 -7 -6 -5 -4 -3 -2

logiM)

log(Aminogl utethimide J Replicate 1 Replicate 2 Replicate 3

Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
-3.00 87.10 93.61 59.51 2.83 5.52 4.55 2.18 1.65 5.29
-3.52 27.71 42.16 29.16
-4.00 42.05 49.30 34.63 40.75 37.58 37.80 40.06 37.39 39.11
-4.48 59.96 53.86 72.87 64.90 65.29 61 .44
-5.00 63.90 99.62 94.08 87.50 80.80 90.91 80.30 77.60 77.89
-6.00 111.55 109.74 112.52 103.21 106.03 105.93 105.66 104.42 101.63
-7.00 113.39 100.88 103.42 103.86 99.13 99.54 111.61 106.39 102.50
-8.00 99.67 113.77 106.62 96.58 92.65 94.71 102.37 101.62 97.01
-9.00 115.45 110.57 123.88 106.74 101.78 101.12 98.26 101.32 98.98

Replicate 1 Replicate 2 Replicate 3

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM 51.69 -1.148 -9.120
TOP 11 0.1 101.3 103.3
LOGEC50 -4.971 -4.228 -4.170
HILLSLOPE -5.155 -0.9889 -0.7764
EC50 1.06ge-005 5.910e-005 6.763e-005

Std. Error

BOTTOM 6.749 5.055 6.095
TOP 5.128 1.618 1.371
LOGEC50 38.00 0.06845 0.08325
HILLSLOPE 6527 0.1367 0.09117

95% Confidence Intervals
BOTTOM 37.61 to 65.77 -11.69 to 9.397 -21.84 to 3.595
TOP 99.42 to 120.8 97.89 to 104.6 100.4 to 106.2
LOGEC50 -84.24 to 74.30 -4.371 to -4.086 -4.343 to -3.996
HILLSLOPE -13620 to 13611 -1.274 to -0.7037 -0.9666 to -0.5862
EC50 4.254e-005 to 8.211 e-005 4.534e-005 to 0.0001009

Goodness of Fit
Degrees of Freedom 20 20 20
R2 0.7493 0.9805 0.9884
Absolute Sum of Squares 5876 554.6 338.5
Sy.x 17.14 5.266 4.114

Data
Number of X values 9 9 9
Number of Y replicates 3 3 3
Total number of values 24 24 24
Number of missing values 3 3 3
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IVT 4-16 Task 7 Aminoglutethimide Replicate 1,2 and 3

110
100
90

~ 80
c: 70
o 60
() 50

'õ 40
"E 30
.. 20
~ 10
c. 0

-10
-20

. Average

~~~~~4~~~0
log(M)

log(Aminoglutethimide J Average
'f y 3' ir S' fj Y 8' Y

-3.00 87.10 93.61 59.51 2.83 5.52 4.55 2.18 1.65 5.29
-3.52 27.71 42.16 29.16
-4.00 42.05 49.30 34.63 40.75 37.58 37.80 40.06 37.39 39.11
-4.48 59.96 53.86 72.87 64.90 65.29 61.44
-5.00 63.90 99.62 94.08 87.50 80.80 90.91 80.30 77.60 77.89
-6.00 111.55 109.74 112.52 103.21 106.03 105.93 105.66 104.42 101.63
-7.00 113.39 100.88 103.42 103.86 99.13 99.54 111.61 106.39 102.50
-8.00 99.67 113.77 106.62 96.58 92.65 94.71 102.37 101.62 97.01

Average
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM 28.03
TOP 104.8
LOBC50 -4.595
HILLSLOPE -1 .1 66

EC50 2.543e-005
Std. Error

BOTTOM 5.457
TOP 2.656
LOBC50 0.1117
HILLSLOPE 0.3026

95% Confidence Intervals
BOTTOM 17.13 to 38.93
TOP 99.50 to 110.1

LOBC50 -4.818 to -4.372
HILLSLOPE -1.770 to -0.5615
EC50 1.522e-005 to 4.250e-005

Cidness of Fit
Degrees of Freedom 68
R2 0.8146
Absolute Sum of Squares 15370
Sy.x 15.03

Data
Number of Xtalues 9
Number of Yeplicates 9
Total number of values 72
Number of missing values 9
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IVT 4-16 Task 7 Ketoconazole Replicate 1,2 and 3
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log(MJ

logrKetoconazole J Replicate 1 Replicate 2 Replicate 3

Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
-4.00 -1 .45 -0.38 2.35 0.94 0.02 -0.20 0.41 0.64 -0.48
-5.00 3.69 4.51 9.35 4.27 2.78 3.97 2.94 4.71 3.81
-6.00 36.81 43.59 27.93 26.07 25.18 27.01 18.75 24.28 26.93
-7.00 90.24 94.35 78.78 72.77 77.77 77.03 77.23 73.51 78.63
-8.00 99.93 93.45 106.01 86.92 92.00 90.27 93.89 94.30 96.44
-9.00 102.55 110.52 107.81 95.43 95.70 95.02 97.26 99.52 90.09

-10.00 110.67 112.33 105.23 92.69 93.59 95.74 102.50 99.52 96.04
-11.00 108.68 109.50 112.90 97.15 91.64 93.17 91.89 92.22 91.60

Replicate 1 Replicate 2 Replicate 3

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM -1 .234 0.01524 0.7018
TOP 108.0 94.00 95.93
LOGEC50 -6.315 -6.404 -6.460
HILLSLOPE -0.8716 -1.014 -1.097
EC50 4.847e-007 3.946e-007 3.471e-007

Std. Error

BOTTOM 2.880 0.9471 1.524
TOP 1.647 0.5999 1.002
LOGEC50 0.06309 0.02468 0.03977
HILLSLOPE 0.09383 0.04492 0.07879

95% Confidence Intervals
BOTTOM -7.241 to 4.774 -1.960 to 1.991 -2.478 to 3.882
TOP 104.6to111.5 92.75 to 95.25 93.84 to 98.02
LOGEC50 -6.446 to -6.183 -6.455 to -6.352 -6.542 to -6.377
HILLSLOPE -1.067 to -0.6759 -1.108 to -0.9202 -1.262 to -0.9330
EC50 3.580e-007 to 6.562e-007 3.505e-007 to 4.443e-007 2.868e-007 to 4.202e-007

Goodness of Fit
Degrees of Freedom 20 20 20
R2 0.9890 0.9980 0.9947
Absolute Sum of Squares 529.0 74.73 214.1
Sy.x 5.143 1.933 3.272

Data
Number of X values 8 8 8
Number of Y replicates 3 3 3
Total number of values 24 24 24
Number of missing values 0 0 0
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IVT 4-16 Task 7 Ketoconazole Replicate 1,2 and 3
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loglMj

log(Ketoconazole J Average
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9

-4.00 -1 .45 -0.38 2.35 0.94 0.02 -0.20 0.41 0.64 -0.48
-5.00 3.69 4.51 9.35 4.27 2.78 3.97 2.94 4.71 3.81
-6.00 36.81 43.59 27.93 26.07 25.18 27.01 18.75 24.28 26.93
-7.00 90.24 94.35 78.78 72.77 77.77 77.03 77.23 73.51 78.63
-8.00 99.93 93.45 106.01 86.92 92.00 90.27 93.89 94.30 96.44
-9.00 102.55 110.52 107.81 95.43 95.70 95.02 97.26 99.52 90.09

-10.00 11 0.67 112.33 105.23 92.69 93.59 95.74 102.50 99.52 96.04
-11.00 108.68 109.50 112.90 97.15 91.64 93.17 91.89 92.22 91.60

Average
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM 0.01102
TOP 99.27
LOGEC50 -6.392
HILLSLOPE -0.9880
EC50 4.055e-007

Std. Error

BOTTOM 1.789
TOP 1.119
LOGEC50 0.04404
HILLSLOPE 0.07760

95% Confidence Intervals
BOTTOM -3.563 to 3.585
TOP 97.03 to 101.5
LOGEC50 -6.480 to -6.304
HILLSLOPE -1.143 to -0.8330
EC50 3.312e-007 to 4.966e-007

Goodness of Fit
Degrees of Freedom 68
R2 0.9794
Absolute Sum of Squares 2624
Sy.x 6.212

Data
Number of X values 8
Number of Y replicates 9
Total number of values 72
Number of missing values 0
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IVT 4-16 Task 7 Prochloraz Replicates 2, 3 and 4
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log(M)

log(Prochloraz) Replicate 2 Replicate 3 Replicate 4
Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3

-4.00 1.24 1.18 0.84 1.27 1.64 3.97 0.31 -0.05 -0.18
-5.00 -0.34 0.35 0.04 0.79 -0.75 0.18 0.37 0.23 0.51
-6.00 1.24 1.45 1.28 3.43 2.39 2.28 2.08 2.26 2.23
-7.00 10.66 10.26 18.23 15.92 17.44 17.49 17.86 15.34 17.96
-7.48 77.92 79.65 77.95
-8.00 64.24 67.08 65.84 66.94 69.24 67.93 59.72 60.72 63.47
-8.48 79.45 88.08 81.35 86.19 81.49 79.31
-9.00 87.15 86.18 83.27 98.85 99.53 98.08 78.27 80.69 78.01

-10.00 105.53 97.95 102.73 102.30 98.89 98.19 91.12 90.22 80.35

Replicate 2 Replicate 3 Replicate 4
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM -0.2111 0.8594 0.8676
TOP 97.38 101.2 76.52
LOGEC50 -7.730 -7.720 -7.071
HILLSLOPE -1.005 -0.9771 -7.924
EC50 1.862e-008 1.905e-008 8.484e-008

Std. Error

BOTTOM 1.579 0.9272 2.547
TOP 2.255 1.332 2.547
LOGEC50 0.05304 0.03066 0.8557
HILLSLOPE 0.09643 0.05272 91.87

95% Confidence Intervals
BOTTOM -3.504 to 3.082 -1.075 to 2.794 -4.445 to 6.180
TOP 92.68 to 102.1 98.44 to 104.0 71.21 to 81.83
LOGEC50 -7.841 to -7.619 -7.784 to -7.656 -8.856 to -5.286
HILLSLOPE -1.206 to -0.8034 -1.087 to -0.8672 -199.6 to 183.7
EC50 1.443e-008 to 2.402e-008 1.644e-008 to 2.207e-008 1 .392e-009 to 5.172e-006

Goodness of Fit
Degrees of Freedom 20 20 20
R2 0.9907 0.9970 0.9641
Absolute Sum of Squares 382.4 129.5 1167
Sy.x 4.373 2.545 7.640

Data
Number of X values 9 9 9
Number of Y replicates 3 3 3
Total number of values 24 24 24
Number of missing values 3 3 3
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IVT 4-16 Task 7 Prochloraz Replicates 2, 3 and 4
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log(M)

log(ProchlorazJ Average
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9

-4.00 1.24 1.18 0.84 1.27 1.64 3.97 0.31 -0.05 -0.18
-5.00 -0.34 0.35 0.04 0.79 -0.75 0.18 0.37 0.23 0.51
-6.00 1.24 1.45 1.28 3.43 2.39 2.28 2.08 2.26 2.23
-7.00 10.66 10.26 18.23 15.92 17.44 17.49 17.86 15.34 17.96
-7.48 77.92 79.65 77.95
-8.00 64.24 67.08 65.84 66.94 69.24 67.93 59.72 60.72 63.47
-8.48 79.45 88.08 81.35 86.19 81 .49 79.31
-9.00 87.15 86.18 83.27 98.85 99.53 98.08 78.27 80.69 78.01

Average
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM -0.6911
TOP 92.54
LOGEC50 -7.468
HILLSLOPE -0.9893
EC50 3.408e-008

Std. Error

BOTTOM 1.942
TOP 2.477
LOGEC50 0.06196
HILLSLOPE 0.1154

95% Confidence Intervals
BOTTOM -4.571 to 3.189
TOP 87.59 to 97.48
LOGEC50 -7.591 to -7.344
HILLSLOPE -1.220 to -0.7587
EC50 2.563e-008 to 4.531 e-008

Goodness of Fit
Degrees of Freedom 68
R2 0.9528
Absolute Sum of Squares 5509
Sy.x 9.001

Data
Number of X values 9
Number of Y replicates 9
Total number of values 72
Number of missing values 9
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IVT 4-16 Task 7 4-Nonylphenol Replicate 2, 3 and 6
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log(M)

log(4-Nonylphenol) Replicate 2 Replicate 3 Replicate 6
Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3

-4.00 18.29 15.24 17.50 17.67 14.54 13.42 17.42 13.70 12.82
-4.48 41.28 40.09 45.70 41.26 38.96 39.43 43.74 38.90 38.27
-5.00 88.19 91.56 85.31 81.68 81.90 77.70 84.21 82.07 80.87
-6.00 98.95 97.56 93.34 85.37 87.75 92.85 84.59 89.03 89.04
-7.00 92.64 93.70 87.44 91.04 88.61 91.92 92.09 90.81 87.33
-8.00 95.49 100.33 94.44 87.77 85.53 82.78 90.08 88.18 86.26
-9.00 93.62 93.80 91.94 83.35 86.84 87.24 85.37 86.10 85.38

-10.00 82.40 93.78 76.37 89.26 87.37 85.68 83.57 91.16 85.48

Replicate 2 Replicate 3 Replicate 6
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM 15.44 12.03 12.20
TOP 92.38 87.56 87.63
LOGEC50 -4.572 -4.580 -4.567
HILLSLOPE -2.939 -2.340 -2.601
EC50 2.682e-005 2.631 e-005 2.710e-005

Std. Error

BOTTOM 3.807 2.236 2.024
TOP 1.389 0.6874 0.6671
LOGEC50 0.03478 0.02110 0.01807
HILLSLOPE 0.7787 0.2442 0.2992

95% Confidence Intervals
BOTTOM 7.494 to 23.38 7.364 to 16.69 7.979 to 16.42
TOP 89.49 to 95.28 86.13 to 89.00 86.24 to 89.03
LOGEC50 -4.644 to -4.499 -4.624 to -4.536 -4.605 to -4.529
HILLSLOPE -4.564to-1.315 -2.849 to -1.830 -3.225 to -1.976
EC50 2.26ge-005 to 3.16ge-005 2.378e-005 to 2.912e-005 2.485e-005 to 2.956e-005

Goodness of Fit
Degrees of Freedom 20 20 20
R2 0.9694 0.9916 0.9922
Absolute Sum of Squares 578.1 140.9 133.1
Sy.x 5.376 2.655 2.580

Data
Number of X values 8 8 8
Number of Y replicates 3 3 3
Total number of values 24 24 24
Number of missing values 0 0 0
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IVT 4-16 Task 7 4-Nonylphenol Replicate 2, 3 and 6
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log(M)

log(4-Nonylphenol) Average
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9

-4.00 18.29 15.24 17.50 17.67 14.54 13.42 17.42 13.70 12.82
-4.48 41.28 40.09 45.70 41.26 38.96 39.43 43.74 38.90 38.27
-5.00 88.19 91.56 85.31 81.68 81.90 77.70 84.21 82.07 80.87
-6.00 98.95 97.56 93.34 85.37 87.75 92.85 84.59 89.03 89.04
-7.00 92.64 93.70 87.44 91.04 88.61 91.92 92.09 90.81 87.33
-8.00 95.49 100.33 94.44 87.77 85.53 82.78 90.08 88.18 86.26
-9.00 93.62 93.80 91.94 83.35 86.84 87.24 85.37 86.10 85.38

-10.00 82.40 93.78 76.37 89.26 87.37 85.68 83.57 91.16 85.48

Average
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM 13.27
TOP 89.19
LOGEC50 -4.574
HILLSLOPE -2.606
EC50 2.66ge-005

Std. Error

BOTTOM 1.873
TOP 0.6282
LOGEC50 0.01704
HILLSLOPE 0.2727

95% Confidence Intervals
BOTTOM 9.527 to 17.01

TOP 87.94 to 90.45
LOGEC50 -4.608 to -4.540
HILLSLOPE -3.150 to -2.061

EC50 2.468e-005 to 2.887e-005
Goodness of Fit

Degrees of Freedom 68
R2 0.9773
Absolute Sum of Squares 1204
Sy.x 4.208

Data
Number of X values 8
Number of Y replicates 9
Total number of values 72
Number of missing values 0
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IVT 4-16 Task 7 dibenz(a,h)anthracene Replicates 1,2 and 3
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log(M)

log( dibenz( a, h)anthracene) Replicate 1 Replicate 2 Replicate 3

Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
-4.48 76.51 95.36 91.15 68.76 51.57 95.18 85.31 92.87 94.41
-5.00 85.73 86.77 78.92 98.73 97.43 97.30 96.49 96.75 94.07
-5.48 87.23 82.60 78.24 96.42 90.46 88.83 90.00 93.64 87.08
-6.00 68.41 64.99 91.84 82.64 79.36 68.34 88.02 95.07 95.60
-7.00 85.51 88.03 92.46 93.84 94.16 93.00 95.29 98.68 96.46
-8.00 85.74 85.01 78.16 88.40 93.36 89.28 97.89 92.91 93.25
-9.00 79.10 75.25 81.74 79.73 84.54 79.57 90.33 93.69 93.59

-10.00 77.42 80.12 80.75 89.21 87.41 80.27 99.29 94.19 95.26

Replicate 1 Replicate 2 Replicate 3
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM 81.16 -501.9 92.29
TOP 88.4 7 88.20 95.07
LOGEC50 -4.901 -4.385 -6.040
HILLSLOPE 2.133 -16.33 -13.99
EC50 1 .255e-005 4.117e-005 9.127e-007

Std. Error

BOTTOM 1.991 2.752e+010 1.415
TOP 16.60 2.519 1.001
LOGEC50 1.4 79 809920 137292
HILLSLOPE 12.32 1 .118e+008 4.825e+007

95% Confidence Intervals
BOTTOM 77.01 to 85.32 -57400000000 to 5.740e+010 89.34 to 95.24
TOP 53.85 to 123.1 82.95 to 93.46 92.98 to 97.16
LOGEC50 -7.986 to -1.817 -1689000 to 1.68ge+006 -286400 to 286385
HILLSLOPE -23.57 to 27.83 -233200000 to 2.332e+008 -100700000 to 1.007e+008
EC50 1.033e-008 to 0.01524

Goodness of Fit
Degrees of Freedom 20 20 20
R' 0.09373 0.2453 0.1494
Absolute Sum of Squares 1109 2163 240.4
Sy.x 7.447 10.40 3.467

Data
Number of X values 8 8 8
Number of Y replicates 3 3 3
Total number of values 24 24 24
Number of missing values 0 0 0
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IVT 4-16 Task 7 dibenz(a,h)anthracene Replicates 1,2 and 3
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log(M)

log¡ dibenz¡ a,h )anthracene) Average
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9

-4.48 76.51 95.36 91.15 68.76 51.57 95.18 85.31 92.87 94.41
-5.00 85.73 86.77 78.92 98.73 97.43 97.30 96.49 96.75 94.07
-5.48 87.23 82.60 78.24 96.42 90.46 88.83 90.00 93.64 87.08
-6.00 68.41 64.99 91.84 82.64 79.36 68.34 88.02 95.07 95.60
-7.00 85.51 88.03 92.46 93.84 94.16 93.00 95.29 98.68 96.46
-8.00 85.74 85.01 78.16 88.40 93.36 89.28 97.89 92.91 93.25
-9.00 79.10 75.25 81.74 79.73 84.54 79.57 90.33 93.69 93.59

-10.00 77 .42 80.12 80.75 89.21 87.41 80.27 99.29 94.19 95.26

Average
Sigmoidal dose-response (variable slope) Does not converge.
Best-fit values

BOTTOM
TOP
LOGEC50
HILLSLOPE
EC50

Std. Error

BOTTOM
TOP
LOGEC50
HILLSLOPE

95% Confidence Intervals
BOTTOM
TOP
LOGEC50
HILLSLOPE
EC50

Goodness of Fit
Degrees of Freedom
R2

Absolute Sum of Squares
Sy.x

Data
Number of X values
Number of Y replicates
Total number of values
Number of missing values
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IVT 4-16 Task 7 Fenarimol Replicates 1, 2 and 3
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log(M)

LogrFenarimol) Replicate 1 Replicate 2 Replicate 3

Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
-4.48 3.91 11.54 40.20 13.53 12.39 12.68 12.50 14.69 12.26
-5.00 29.24 28.24 34.78 30.66 31.35 31.21 30.61 32.19 35.33
-5.48 51.73 50.61 51.45 50.09 57.38 53.41 63.04 62.88 56.53
-6.00 85.14 82.62 78.13 75.37 71.64 77.77 87.74 83.69 82.03
-7.00 90.76 91.59 88.97 91.90 90.28 84.13 103.54 93.42 95.63
-8.00 98.35 98.23 93.19 83.79 93.67 92.38 102.14 101.85 99.28
-9.00 101.21 97.52 97.29 94.52 92.51 90.70 100.53 95.71 101.99

-10.00 97.60 94.18 97.89 93.06 91.94 89.36 98.67 98.14 99.58

Replicate 1 Replicate 2 Replicate 3

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM 15.71 -0.3581 2.048
TOP 96.08 91.40 99.63
LOGEC50 -5.531 -5.307 -5.314
HILLSLOPE -1 .292 -0.9339 -1.072
EC50 2.946e-006 4.933e-006 4.855e-006

Std. Error

BOTTOM 5.951 5.496 4.303
TOP 2.049 0.9069 0.8521
LOGEC50 0.08531 0.07228 0.04959
HILLSLOPE 0.2851 0.09861 0.09480

95% Confidence Intervals
BOTTOM 3.300 to 28.13 -11 .82 to 11 .11 -6.927 to 11.02
TOP 91.80 to 100.4 89.51 to 93.29 97.85 to 101.4
LOGEC50 -5.709 to -5.353 -5.458 to -5.156 -5.417 to -5.210
HILLSLOPE -1.886 to -0.6968 -1.140 to -0.7282 -1.270 to -0.8741
EC50 1.955e-006 to 4.438e-006 3.486e-006 to 6.981 e-006 3.826e-006 to 6.160e-006

Goodness of Fit
Degrees of Freedom 20 20 20
R2 0.9591 0.9920 0.9938
Absolute Sum of Squares 932.2 162.2 155.2
Sy.x 6.827 2.847 2.785

Data
Number of X values 8 8 8
Number of Y replicates 3 3 3
Total number of values 24 24 24
Number of missing values 0 0 0
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IVT 4-16 Task 7 Fenarimol Replicates 1, 2 and 3

110
100

Õ 90:: 80
i: 70
o 60
U 50
'õ 40
1: 30
fl 20
~ 10
a. 0

-10
-20

. Average

-10.0 -7.5 -5.0 -2.5 0.0

log(M)

Log(Fenarimolj Average
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9

-4.48 3.91 11.54 40.20 13.53 12.39 12.68 12.50 14.69 12.26
-5.00 29.24 28.24 34.78 30.66 31.35 31.21 30.61 32.19 35.33
-5.48 51.73 50.61 51.45 50.09 57.38 53.41 63.04 62.88 56.53
-6.00 85.14 82.62 78.13 75.37 71.64 77.77 87.74 83.69 82.03
-7.00 90.76 91.59 88.97 91.90 90.28 84.13 103.54 93.42 95.63
-8.00 98.35 98.23 93.19 83.79 93.67 92.38 102.14 101.85 99.28
-9.00 101.21 97.52 97.29 94.52 92.51 90.70 100.53 95.71 101.99

-10.00 97.60 94.18 97.89 93.06 91.94 89.36 98.67 98.14 99.58

Average
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM 6.360
TOP 95.74
LOGEC50 -5.390
HILLSLOPE -1.069
EC50 4.075e-006

Std. Error
BOTTOM 4.333
TOP 0.9721
LOGEC50 0.05595
HILLSLOPE 0.1130

95% Confidence Intervals
BOTTOM -2.295 to 15.01

TOP 93.80 to 97.68
LOGEC50 -5.502 to -5.278
HILLSLOPE -1.295 to -0.8431
EC50 3.151 e-006 to 5.271 e-006

Goodness of Fit
Degrees of Freedom 68
R2 0.9704
Absolute Sum of Squares 2029
Sy.x 5.463

Data
Number of X values 8
Number of Y replicates 9
Total number of values 72
Number of missing values 0
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IVT 4-16 Task 7 Chrysin Replicates 1,2 and 3
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log(MJ

logrChrysinJ Replicate 1 Replicate 2 Replicate 3
Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3

-4.00 18.80 18.92 15.98
-4.48 2.55 6.74 6.62 10.54 7.38 8.14 11.30 10.15 10.29
-5.00 18.91 20.93 19.70 20.74 19.74 17.72 25.00 25.78 28.98
-5.48 41 .46 42.88 41.84 52.68 52.35 52.09
-6.00 66.24 69.72 58.94 73.57 70.70 71.84 78.55 79.41 78.91
-7.00 81.75 79.26 73.99 88.81 89.95 86.40 97.47 87.37 89.95
-8.00 87.18 84.22 62.87 90.77 93.34 92.88 102.22 103.69 102.23
-9.00 72.33 71.81 69.45 93.20 92.87 93.07 103.50 99.94 99.09

Replicate 1 Replicate 2 Replicate 3
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM 11.78 4.150 -4.555
TOP 7789 92.93 101.0
LOGEC50 -5.607 -5.582 -5.401
HILLSLOPE -1.599 -1 .167 -0.8720
EC50 2.4 73e-006 2.617e-006 3.96ge-006

Std. Error

BOTTOM 3.548 1.762 7.843
TOP 2.138 0.5786 1.411
LOGEC50 0.1347 0.02391 0.09502
HILLSLOPE 0.4607 0.06700 0.1198

95% Confidence Intervals
BOTTOM 4.377 to 19.18 0.4733 to 7.826 -20.92 to 11.80
TOP 73.43 to 82.35 91.72to94.13 98.09 to 104.0
LOGEC50 -5.888 to -5.326 -5.632 to -5.532 -5.600 to -5.203
HILLSLOPE -2.560 to -0.6383 -1.307 to -1.027 -1 .122 to -0.6221
EC50 1.295e-006 to 4.722e-006 2.333e-006 to 2.936e-006 2.514e-006 to 6.264e-006

Goodness of Fit
Degrees of Freedom 20 20 20
R2 0.9527 0.9973 0.9871
Absolute Sum of Squares 1060 70.82 364.4
Sy.x 7.280 1.882 4.269

Data
Number of X values 9 9 9
Number of Y replicates 3 3 3
Total number of values 24 24 24
Number of missing values 3 3 3



CYN-AVE-IVT-WA416-TK7.pzf:Layaut-1 - Man Apr 1710:37:122006

IVT 4-16 Task 7 Chrysin Replicates 1,2 and 3
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log(M)

log(Chrysin) Average
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9

-4.00 18.80 18.92 15.98
-4.48 2.55 6.74 6.62 10.54 7.38 8.14 11.30 10.15 10.29
-5.00 18.91 20.93 19.70 20.74 19.74 17.72 25.00 25.78 28.98
-5.48 41.46 42.88 41.84 52.68 52.35 52.09
-6.00 66.24 69.72 58.94 73.57 70.70 71.84 78.55 79.41 78.91
-7.00 81.75 79.26 73.99 88.81 89.95 86.40 97.47 87.37 89.95
-8.00 87.18 84.22 62.87 90.77 93.34 92.88 102.22 103.69 102.23
-9.00 72.33 71.81 69.45 93.20 92.87 93.07 103.50 99.94 99.09

Average
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM 7.74
TOP 90.17
LOGEC50 -5.542
HILLSLOPE -1.238
EC50 2.873e-006

Std. Error
BOTTOM 3.699
TOP 1.518
LOGEC50 0.06280
HILLSLOPE 0.1841

95% Confidence Intervals
BOTTOM 0.3861 to 15.16

TOP 87.14 to 93.21

LOGEC50 -5.667 to -5.416
HILLSLOPE -1.606 to -0.8704
EC50 2.152e-006 to 3.834e-006

Goodness of Fit
Degrees of Freedom 68
R2 0.9365
Absolute Sum of Squares 5165
Sy.x 8.715

Data
Number of X values 9
Number of Y replicates 9
Total number of values 72
Number of missing values 9
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IVT 4-16 Task 7 Econazole Replicates 1,2 and 3

110
100
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-10 -9 -8 -7 -6 -5 -4 -3

log(M)

logrEconazole) Replicate 1 Replicate 2 Replicate 3

Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
-4.00 -0.43 -0.24 0.79
-4.48 0.08 -0.86 -0.27
-5.00 -0.51 -0.54 -0.45 0.08 -0.67 -0.28 0.65 -0.04 -0.17
-6.00 -0.46 -0.40 0.01 0.25 -0.27 -0.46 -0.11 -0.04 0.14
-7.00 0.56 1.50 1.19 1.58 1.55 1.04 0.94 2.49 2.46
-8.00 11.83 9.69 11.20 10.84 9.48 11.02 9.98 10.11 12.83
-8.48 28.07 29.21 30.57 30.75 25.17 31.10
-9.00 44.84 46.10 33.19 54.56 55.62 55.30 56.83 55.42 51.66

Replicate 1 Replicate 2 Replicate 3

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM -0.4892 -1.033 -0.4977
TOP 105.7 109.9 106.7
LOGEC50 -9.247 -9.039 -9.011
HILLSLOPE -0.7479 -0.8011 -0.8255
EC50 5.65ge-010 9.141e-010 9.751e-010

Std. Error

BOTTOM 0.7689 1.143 1.215
TOP 9.106 5.606 5.528
LOGEC50 0.1288 0.07001 0.07082
HILLSLOPE 0.09158 0.06886 0.07624

95% Confidence Intervals
BOTTOM -2.093 to 1.115 -3.417 to 1.351 -3.031 to 2.036
TOP 86.66 to 124.7 98.21 to 121.6 95.13to118.2
LOGEC50 -9.516 to -8.979 -9.185 to -8.893 -9.159 to -8.863
HILLSLOPE -0.9389 to -0.5568 -0.9447 to -0.6574 -0.9845 to -0.6665
EC50 3.048e-010 to 1.050e-009 6.531 e-01 0 to 1.27ge-009 6.940e-010 to 1.370e-009

Goodness of Fit
Degrees of Freedom 20 20 20
R2 0.9928 0.9938 0.9926
Absolute Sum of Squares 139.7 181.2 209.4
Sy.x 2.643 3.010 3.236

Data
Number of X values 10 10 10
Number of Y replicates 3 3 3
Total number of values 24 24 24
Number of missing values 6 6 6
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IVT 4-16 Task 7 Econazole Replicates 1,2 and 3
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log(M)

log(Econaøle) Average
'f y ;j If S' R Y 8' y

-4.00 -0.43 -0.24 0.79
-4.48 0.08 -0.86 -0.27
-5.00 -0.51 -0.54 -0.45 0.08 -0.67 -0.28 0.65 -0.04 -0.17
-6.00 -0.46 -0.40 0.01 0.25 -0.27 -0.46 -0.11 -0.04 0.14
-7.00 0.56 1.50 1.19 1.58 1.55 1.04 0.94 2.49 2.46
-8.00 11.83 9.69 11.20 10.84 9.48 11.02 9.98 10.11 12.83
-8.48 28.07 29.21 30.57 30.75 25.17 31.10
-9.00 44.84 46.10 33.19 54.56 55.62 55.30 56.83 55.42 51.66

Average
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM -0.5405
TOP 104.5
LOSC50 -9.029
HILLSLOPE -0.8285
EC50 9.364e-010

Std. Error

BOTTOM 0.7662
TOP 4.042
LOSC50 0.05372
HILLSLOPE 0.05798

95% Confidence Intervals
BOTTOM -2.071 to 0.9898
TOP 96.43 to 112.6
LOSC50 -9.136 to -8.921

HILLSLOPE -0.9444 to -0.7127
EC50 7.314e-010 to 1.19ge-009

õbdness of Fit
Degrees of Freedom 68
R2 0.9866
Absolute Sum of Squares 1078
Sy.x 3.982

Data
Number of )Values 10
Number of Yeplicates 9
Total number of values 72
Number of missing values 18
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IVT 4-16 Task 7 Dicofol Replicates 1,2 and 3

110
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log(M)

logrOicofol) Replicate 1 Replicate 2 Replicate 3

Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
-4.00 40.90 49.57 55.66 30.85 67.50 58.22 25.61 33.49 39.64
-4.48 70.36 66.71 63.66 70.71 72.09 64.56 49.88 52.21 43.47
-5.00 68.58 73.41 67.52 68.17 63.69 61.17 71.46 73.83 71.44
-6.00 87.96 89.84 86.92 70.27 97.25 96.30 89.80 89.78 96.65
-7.00 91.79 90.41 86.07 104.15 102.72 99.33 95.82 94.14 96.59
-8.00 89.25 82.66 80.99 97.75 97.07 91.07 96.31 92.87 95.90
-9.00 91.72 92.62 94.99 93.76 89.99 98.14 98.13 93.14 97.93

-10.00 90.48 90.70 89.43 102.54 103.11 98.70 99.92 94.48 97.76

Replicate 1 Replicate 2 Replicate 3

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM -99.52 54.76 20.56
TOP 90.29 98.46 96.03
LOGEC50 -2.830 -5.402 -4.690
HILLSLOPE -0.4795 -0.8759 -1.038
EC50 0.001478 3.966e-006 2.042e-005

Std. Error
BOTTOM 649.7 9.467 7.940
TOP 1.926 3.144 0.9745
LOGEC50 4.586 0.3843 0.1110
HILLSLOPE 0.2868 0.4966 0.1930

95% Confidence Intervals
BOTTOM -1455 to 1256 35.01 to 74.50 3.994 to 37.12
TOP 86.27 to 94.30 91.90 to 105.0 94.00 to 98.06
LOGEC50 -12.40 to 6.736 -6.203 to -4.600 -4.921 to -4.458
HILLSLOPE -1.078 to 0.1187 -1.912 to 0.1600 -1.441 to -0.6358
EC50 4.008e-013 to 5.447e+006 6.261 e-007 to 2.513e-005 1.198e-005 to 3.480e-005

Goodness of Fit
Degrees of Freedom 20 20 20
R2 0.9121 0.7878 0.9831
Absolute Sum of Squares 466.0 1868 228.9
Sy.x 4.827 9.666 3.383

Data
Number of X values 8 8 8
Number of Y replicates 3 3 3
Total number of values 24 24 24
Number of missing values 0 0 0
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IVT 4-16 Task 7 Dicofol Replicates 1,2 and 3
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log(M)

log(Dicofolj Average
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9

-4.00 40.90 49.57 55.66 30.85 67.50 58.22 25.61 33.49 39.64
-4.48 70.36 66.71 63.66 70.71 72.09 64.56 49.88 52.21 43.47
-5.00 68.58 73.41 67.52 68.17 63.69 61.17 71.46 73.83 71.44
-6.00 87.96 89.84 86.92 70.27 97.25 96.30 89.80 89.78 96.65
-7.00 91.79 90.41 86.07 104.15 102.72 99.33 95.82 94.14 96.59
-8.00 89.25 82.66 80.99 97.75 97.07 91.07 96.31 92.87 95.90
-9.00 91.72 92.62 94.99 93.76 89.99 98.14 98.13 93.14 97.93

-10.00 90.48 90.70 89.43 102.54 103.11 98.70 99.92 94.48 97.76

Average
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM 18.42
TOP 95.15
LOGEC50 -4.417
HILLSLOPE -0.6266
EC50 3.825e-005

Std. Error
BOTTOM 30.41
TOP 1.613
LOGEC50 0.5848
HILLSLOPE 0.2132

95% Confidence InteNals
BOTTOM -42.32 to 79.16
TOP 91.93 to 98.37
LOGEC50 -5.585 to -3.249
HILLSLOPE -1.052 to -0.2007
EC50 2.597e-006 to 0.0005633

Goodness of Fit
Degrees of Freedom 68
R2 0.8446
Absolute Sum of Squares 4345
Sy.x 7.994

Data
Number of X values 8
Number of Y replicates 9
Total number of values 72
Number of missing values 0
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IVT 4-16 Task 7 Atrazine Replicates 1,2 and 3

-
loarMl

10g(Atrazine) Replicate 1 Replicate 2 Replicate 3

Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
-4.00 84.23 85.37 78.29 94.87 90.69 94.51 90.87 96.09 88.91
-4.48 78.76 87.76 91.02 91.94 91.26 91.24 95.41 91.03 90.09
-5.00 93.12 87.12 92.51 98.47 98.50 97.03 97.68 97.05 93.92
-6.00 90.33 84.14 86.48 95.36 99.46 95.66 93.64 94.62 95.54
-7.00 83.84 83.89 81 .43 96.74 88.05 81.80 94.45 95.57 97.07
-8.00 88.81 80.93 83.02 92.49 98.13 73.32 92.99 98.06 95.43
-9.00 82.19 83.94 82.65 97.03 95.55 96.50 92.32 92.75 93.72

-10.00 81.93 82.45 82.79 94.06 92.26 93.37 87.62 95.51 99.84
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-10.0 -7.5 -5.0 -2.5 0.0

Replicate 1 Replicate 2 Replicate 3

Sigmoidal dose-response (variable slope) Does not converge. Does not converge.
Best~fit values

BOTTOM 91.96
TOP 94.88
LOGEC50 -4.543
HILLSLOPE -17.34
EC50 2.866e-005

Std. Error

BOTTOM 1.678
TOP 0.7500
LOGEC50 156017
HILLSLOPE 4.293e+007

95% Confidence Intervals
BOTTOM 88.46 to 95.46
TOP 93.31 to 96.44
LOGEC50 -325500 to 325447
HILLSLOPE -89550000 to 8.955e+007
EC50

Goodness of Fit
Degrees of Freedom 20
W 0.1742
Absolute Sum of Squares 168.8
Sy.x 2.905

Data
Number of X values 8
Number of Y replicates 3
Total number of values 24
Number of missing values 0
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IVT 4-16 Task 7 Atrazine Replicates 1,2 and 3
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log(Atrazinej Average
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9

-4.00 84.23 85.37 78.29 94.87 90.69 94.51 90.87 96.09 88.91
-4.48 78.76 87.76 91.02 91.94 91.26 91.24 95.41 91.03 90.09
-5.00 93.12 87.12 92.51 98.47 98.50 97.03 97.68 97.05 93.92
-6.00 90.33 84.14 86.48 95.36 99.46 95.66 93.64 94.62 95.54
-7.00 83.84 83.89 81.43 96.74 88.05 81.80 94.45 95.57 97.07
-8.00 88.81 80.93 83.02 92.49 98.13 73.32 92.99 98.06 95.43
-9.00 82.19 83.94 82.65 97.03 95.55 96.50 92.32 92.75 93.72

-10.00 81.93 82.45 82.79 94.06 92.26 93.37 87.62 95.51 99.84

log(M)

Average
Sigmoidal dose-response (variable slope) Does not converge.
Best-fit values

BOTTOM
TOP
LOGEC50
HILLSLOPE
EC50

Std. Error
BOTTOM
TOP
LOGEC50
HILLSLOPE

95% Confidence Intervals
BOTTOM
TOP
LOGEC50
HILLSLOPE
EC50

Goodness of Fit
Degrees of Freedom
R2

Absolute Sum of Squares
Sy.x

Data
Number of X values
Number of Y replicates
Total number of values
Number of missing values
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This report discusses the methods and results of the intralaboratory statistical analysis of
the data collected at In Vitro Technologies with the placental aromatase assay for W A 4- 1 6 Task

7: Conduct Multiple Chemical Studies with Microsomes Prepared in Participating Laboratories.

Summary and Conclusions

Ten test substances were analyzed: amino glutethimide, ketoconazole, prochloraz, 4-

nonylphenol, dibenz( a,h ) anthracene, fenarmol, econazole, chrysin, dicofol, and atrazine (coded:
Chemicals I, II, III, IV, V, VI, VII, VIII, ix, and X, respectively). In Vitro Technologies (IVT)
analyzed five chemicals with microsomes prepared at Battelle (prochloraz, dibenz(a,h)anthracene,
fenarimol, econazole, chrsin) and five chemicals with microsomes prepared at IVT

(aminoglutethimide, ketoconazole, 4-nonylphenol, dicofol, atrazine) and provided summary results
from the concentration response curve fits from each chemical for statistical analysis. Three
replicates were carred out for each chemicaL. For each chemical the statistical analyses were
based on the data from all the replicates.

Two types of data were obtained: inhibition cure fit data and control activity data.
Statistical analyses were carred out separately for these two types of data. The response varable
was the "percent of control". Percent of control is defined as the ratio of the background adjusted
aromatase activity in the tube under consideration to the average background adjusted aromatase
activity among the four full enzyme activity control tubes within the replicate, times 100. Control
activity data consists of four types of controls: full enzyme activity control, background activity
control, positive control (4-0H ASDN), and negative control (lindane). Statistical analyses were
performed separately for these four types of controls.

For the inhibition curve fit data separate analyses were carred out for each ofthe ten test
substances. For each test substance concentration response cures were fitted within each replicate
to describe the relation between test substance concentrations and extent of inhibition. The
concentration response curves were summarized by four parameters: the baseline response
(bottom), the maximum response (top), the concentration that corresponds to a response halfWay
between baseline and maximum (ICso), and the slope. Results were compared across replicates
within test substances. For the control activity data, statistical analyses were carred out for the
controls combined across test substances. Full enzyme activity, background activity, positive, and
negative control tube responses were compared between the beginning and the end of each
replicate to identify differences within replicates, differences among replicates within test
substances, differences among test substances, and differences among microsome sources.

The following results were observed:

1. Test substances V (dibenz(a,h)anthracene) and X (atrazine) are non-inhibitors. With only a

few exceptions, the majority of concentration responses were close to or above 80% of
control.

2. Most of the test substances exhibited replicate-to-replicate variation in one or more
characteristics of the concentration response curve fits. These included:

Draft Report May 2006



Chemical I (aminoglutethimide): The lower end of the concentration response curve
for replicate 1 did not exhibit a threshold. This resulted in inflation in the estimate and
varability of the average bottom parameter.

Chemical II (ketoconazole): The top threshold from replicate 1 differed somewhat
from those of the other replicates. This inflated the variability of the average top
threshold.

Chemical III (proch10raz): The concentration response curve for replicate 4 was well
out of line with the response curves for the other replicates. The top threshold and the
slope were paricularly different.

Chemical IV (4-nonylpheno1): The top threshold for replicate 2 was out ofline with
and higher than those from the other two replicates. This inflated the varability of the
overall average estimate.

Chemical VII (econazole): The replicate 1 concentration response curve was out ofline
with those from the other replicates.

Chemical VIII (chrysin): The top, bottom, and slope parameters varied somewhat
across replicates.

Chemical IX (dicofol): The bottom threshold was particularly variable among
replicates and to a lesser extent the top threshold. This resulted in varation ofthe ICso
estimates across replicates since they estimated different percentiles ((B+T)/2J of the
response distributions and introduced bias into their comparisons.

3. Chemical VII (econazole) is a strong aromatase inhibitor. The bottom thresholds of the
concentration response distributions extend below concentration 10-7. The concentration
response distributions exhibit inhibition and do not attain their top thresholds even at
concentration 10-1°.

4. Chemical IX (dicofol) is a weak inhibitor. The concentration response curves maintain
their top thresholds to approximately concentration 10-6 and do not approach their bottom
threshold even at concentration 10-4, The average percent of control at concentration 10-4
varies from 33 percent to 52 percent across replicates.

5. Several sets of chemicals were analyzed on the same day with common controls. These

are: Chemicals (I, II); (VII, VIII); and(IX, X).

6. The behavior of the full enzyme activity controls and the background activity controls was
for the most part (except for a couple of isolated replicates) consistent across chemicals and
replicates. The activity at the beginning of the replicate was greater than the activity at the
end of the replicate. The full enzyme activity control portion effect (end minus beginning)
averaged across replicates were sIgnificant.
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7. The behavior of the positive controls was for the most par (except for an isolated replicate,
VI-I) consistent across chemicals and replicates. For the microsomes prepared at Battelle
the activity at the end of the replicate was greater than the activity at the beginning of the
replicate. For the microsomes prepared at In Vitro the activity at the end and at the
beginning of the replicate were more similar.

8. The behavior of the negative controls was for the most part (except for an isolated
replicate, VI-I) consistent across chemicals and replicates. For the micro somes prepared at
Battelle the activity at the end of the replicate was considerably greater than the activity at
the beginning of the replicate. For the micro somes prepared at IVT the activity at the end
ofthe replicate was greater than the activity at the beginning of the replicate but the
average difference was less than for the microsomes prepared at Battelle.

9. The source of micro somes fixed effect and the chemical by portion interaction fixed effect
were not significant for full enzyme activity, background activity, and positive controls.
However, the source of micro somes fixed effect and the chemical by portion interaction
fixed effect were significant for the negative controls. Test substances whose microsomes
were prepared at IVT had significantly higher average negative control values than test
substances whose microsomes were prepared at Battelle. This is due to the considerably
lower activity at the beginning of each replicate for the micro somes prepared at Battelle, as
compared to the micro somes prepared at IVT.

Introduction and Background

il Task 7 of the Placental Aromatase Validation Study, each laboratory cared out multiple

independent replicates of the placental aromatase assay with ten test substances according to a
common test protocol: five chemicals with microsomal preparations made at Battelle and five
chemicals with microsomal preparations made at il Vitro Technologies (IVT). For each test
substance, concentration response curves were fitted to the results from each replicate. Graphical
displays and analysis of varance summary comparsons of the concentration response curves were
prepared separately for each inhibitor and for the full enzyme activity control, background activity
control, positive, and negative controls combined across inhibitors.

This report discusses the methods and results of the statistical analyses of the data collected
at IVT for the ten test substances: amino glutethimide, ketoconazole, prochloraz, 4-nonylphenol,
dibenz(a,hJanthracene, fenarimol, econazole, chrysin, dicofol, and atrazine, which were coded:
Chemicals I, II, III, IV, V, VI, VII, VIII, IX, and X, respectively. Four chemicals:
amino glutethimide, ketoconazole, econazole, and chrysin were previously analyzed and discussed
in Task 5.

Data Used in the Analyses

Aromatase activity levels were determined for the full enzyme activity control, background
activity control, positive control, and negative control, and for eight graded concentrations of each
of the ten test substances. The specific concentration levels varied for each of the test substances.
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Three replicates were carred out for each chemicaL. Within each replicate of each test
substance three repetitions were run at each of the eight concentrations. In addition, two repeat
tubes of the full enzyme activity, background activity, positive, and negative controls were run
prior to the inhibition concentration runs and two repeat tubes of each the four control types were
ru following the inhibition concentration runs.

Statistical analyses were cared out on the "percent of control" responses. Percent of
control is defined as the ratio of the background adjusted aromatase activity in the tube under
consideration to the background adjusted average aromatase activity among the four full enzyme
activity control tubes within the replicate, times 100. The average percent of control among the
four full enzyme activity control tubes is necessarily 100 percent within each replicate. The
average percent of control among the four background activity control tubes is necessarly 0
percent within each replicate.

Nominally for an inhibitor the percent of control activity values vary between
approximately 0% near the high inhibition concentrations and approximately 100% near the low
inhbition concentrations, but this may vary with the inhibitor. Chemical ix (dicofol) departs from
this behavior with respect to the bottom threshold. Chemicals V (dibenz(a,h)anthracene) and X
(atrazine) are apparent non-inhibitors.

The percent of control activity responses at varying inhibitor concentrations within each
replicate are displayed in Tables A-la through A-lj for Chemicals i though X, respectively. The
full enzyme activity, background activity, positive, and negative controls background adjusted
aromatase activity and the percent of control data within each replicate are displayed in Tables A-
2a through A-2j.

Several sets oftest substances were analyzed together on the same day with a common set
of controls. Therefore, the control values were the same. They were: Chemical i and Chemical II;
Chemical VII and Chemical VIIi; Chemical IX and Chemical X, as seen in Tables A-2a and A-2b;
Tables A-2g and A-2h; Tables A-2i and A-2j, respectively. It is also reflected in the common
varance component values, shown in Table 11.

Some potentially outlying responses were identified in the percent of control activity
responses inhibitor concentrations data, in that they differed from surrounding data values more
than might be expected:

· Chemical I - Replicate 1 (assay date 7-27-05), level 1, Percent of Control values 87.10,

93.61,59.51; level 4, Percent of Control value 63.90

- Replicate 4 (assay date 8-15-05), level 5, Percent of Control values 77.92,

79.65, 77.95

- Replicate 2 (assay date 9-20-05), level 8, Percent of Control values 82.40,

76.37

. Chemical II

· Chemical IV

· Chemical VI - Replicate 1 (assay date 8-3-05), levell, Percent of Control value 40.20
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· Chemical VII - Replicate 1 (assay date 8-29-05), level 1, Percent of Control values 18.80,

18.92, 15.98; level 6, Percent of Control value 62.87; level 7 Percent of Control
Values 72.33, 71.81, 69.45

- Replicate 1 (assay date 9-8-05), level 6, Percent of Control values 82.66, 80.99;

replicate 2 (assay date 9-12-05), level 1, Percent of Control values 67.50,

58.22; replicate 2, level 2, Percent of Control values 70.71, 72.09, 64.56;
replicate 2, level 4, Percent of Control value 70.27.

· Chemical IX

There were no indications for any of these values of departures from protocol test procedures or of
clerical errors. It was thus decided to include all these values in the statistical analyses.

Objectives

The primary objectives of the statistical analysis are:

1. Fit concentration cures within each replicate to describe the trend in the percent of control

activity across varying inhibitor concentrations for each of the ten test substances.
2. Estimate baseline response, maximum response, the IC50 concentration, slope, and

associated standard errors within each replicate of each test substance.
3. Combine results across replicates within test substances to determine the average baseline

response, average maximum response, average IC50 concentration, average slope, and
associated standard errors among replicates.

4. Determine whether there are differences between the full enzyme activity, background

activity, positive, and negative controls obtained at the beginnng and those obtained at the
end of each replicate within each test substance.

5. Assess the consistency of test conditions within replicates, across replicates within test
substances, and across test substances based on the full enzyme activity, background
activity, positive, and negative control values.

6. Assess whether there are any differences in control responses between the microsomes

prepared at Battelle and those prepared at In Vitro Technologies.

Statistical Analysis Methods

Concentration Response Trend Cures

For each test substance and replicate within test substance a concentration response curve
was fitted to the percent of control activity values at the three repetitions at each of the eight
graded test substance inhibitor concentrations.

For purposes of response curve fitting, concentration was expressed on the log scale. In
agreement with past convention, common logarithms (i.e. base 10) were used. Let X denote the
logarthm of the concentration of inhibitor compound (e.g. if concentration = 10-5 then X = -5).
Let
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Y :: (background corrected) percent of control in the inhibitor tube
X:: logarithm (base 10) of the concentration
DA VG :: average (not corrected for background) DPMs across the repeat tubes with the

same inhibitor concentration
T :: top of plateau (maximum response)
B :: bottom of plateau (baseline response)
ß :: slope of the concentration response curve (ß is negative)
¡. :: 10giolCso (ICso is the concentration corresponding to the percent of control halfWay

between baseline and maximum responses)

The following four parameter concentration response cure was fitted to relate percent of control
activity to logarithm of concentration within each replicate

Y =B+ (T-B)/(1 + 10(i1-X)ßJ + E

where E is the variation among repetitions, distributed with mean 0 and variance proportional to
DA VG (based on Poisson distribution theory for radiation counts) and also approximately
proportional to the response Y. This model directly corresponds to the model specified in the
protocol. The slope parameter "ß" is alternative notation for the hilslope parameter "H" specified
in the protocol. The random variation term "E" is not explicitly stated in the model in the protocol,
but is tacitly understood there. The response cure was fitted by non-weighted least squares
nonlinear regression analysis. Model fits were cared out using PRISM softare (Version 4).

For each replicate, the estimated baseline response (B) and its associated standard error, the
estimated maximum response (T) and its associated standard error, the estimated 10giolCso (¡.) and
its associated standard error, the ICso and its associated geometric standard error, the slope (ß) and
its associated standard error, and the "Status" of each response curve are reported. The "Status" of

each response curve is indicated as "C", complete, ifthe concentration response curve inhibition
ranges from essentially 0 percent to at least 80 percent of control. It is indicated as "I",
incomplete, if the concentration response curve inhibition ranges from essentially 100% inhibition
to less than 50% inhibition. It is also indicated as "I", incomplete, if the concentration response
curve decreases to between 80% and 50% of control. If the concentration response cure does not
go below 80% of control, the test substance is a non-inhibitor and parameter estimates are not
calculated.

For each of the test substances a one-way random effects analysis of variance model with
heterogeneous variances among the replicates was fitted to the parameter estimates top (T), bottom
(B), 10giolCso (¡.), and slope (ß), from the concentration response curve fits within each replicate.
The random effect was replicate within test substance. The within replicate varances were
estimated as the squares ofthe standard errors for each replicate. The analysis of variance fits
provide estimated averages effects (mean) across the replicates within test substances and their
associated standard errors. These standard errors include both within replicate and between
replicate components of variation. Degrees of freedom associated with the mean effects were
calculated based on Satterthwaite's approximation.

The estimated ICso for the test substance was estimated as 10 to the power mean loglolCso.
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The geometric standard error associated with the estimated ICso was calculated as 10 to the power
standard error associated with mean 10gloICso.

Top (T), bottom (B), slope (ß), and 10gioICso (il) were each compared across replicates
within test substances based on one-way random effects analysis of variance model fits. For each
ofT, B, ß, and ¡i, plots were prepared that display the parameters within each replicate with
associated 95% confidence intervals based on the within replicate standard error and the average
across replicates with associated 95% confidence interval incorporating replicate-to-replicate
varation.

Concentration response curves were fitted to the averages of the three repetitions within
each replicate. Estimates and associated standard errors (or geometric standard error) for top (T),
bottom (B), logloICso (il), ICso, and slope (ß) are displayed. The averages ofthe three repetitions
for each replicate were plotted in the same plot with plotting symbols distinguishing among
replicates. The concentration response curves for each replicate, fitted to the average data, were
superimposed on the same plot to compare the percent of control activity values across replicates.

On a separate plot the average percent of control values for each replicate were plotted
versus logarithm of inhibitor concentrations. The average concentration response cure across
replicates was superimposed on the same plot. The average response curve was calculated as

Y - B (T -B )/( 1 1 0 pavg(ILavg - X)Javg - avg + avg avg +

where Bavg, T avg, ßavg, and jJavg were estimated across the three replicates, based on the random

effects one-way analysis of variance model discussed above.

All concentration response curves were fitted to the data using the non-linear regression
analysis features in the PRISM statistical analysis package, Version 4. Supplemental statistical
analyses and displays such as summary tables, graphical displays, analysis of varance, and
multiple comparsons were carred out using PRISM and the SAS statistical analysis system-
Version 9.

Analysis of Full Enzyme Activity. Background Activity, Positive, and Negative Controls Across
Test Substances and Replicates Within Test Substances

Within each test substance and replicate within test substance, quadruplicate repetitions
were made of the full enzyme activity, background activity, and positive and negative control
responses. Half the repetitions were carred out at the beginning ofthe replicate and half at the
end. If the test conditions were consistent throughout the replicate, the control tube responses at
the beginning should be equivalent to those at the end.

The control response analyses were cared out with the control data combined across 30
replicates among the ten test substances. The control responses were expressed as percent of
control. The full enzyme activity, background activity, positive, and negative controls percent of
control responses were plotted across replicates, with plotting symbol distinguishing between
beginning and end, and with reference line at 0% (background activity controls), at 100% (full
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enzyme activity controls), or at 100% (negative controls). These plots indicate the extent of
consistency across replicates with respect to average value and varability, and provide
comparisons of beginning versus end of each replicate. Two separate plots (with the same vertical
scale) were generated for chemicals with microsome preparations at each of the two laboratories.
Chemicals III, V, VI, VII, and VIII were included in one plot (microsomes prepared at Battelle);
Chemicals I, II, IV, IX, and X were included in another plot (micro somes prepared at IVT).
Additional plots were prepared displaying the difference of 

the average of the first two percent of
control values (i.e. those based on the "beginning" tubes) and the average of the last two percent of
control values (i.e. those based on the "end" tubes) across replicates. Each plot of differences has
a reference line at O. Again, two separate plots (with the same vertical scale) were generated for
chemicals with microsomes prepared at each of the two laboratories.

Mixed effects analysis of varance models were fitted to the full enzyme activity,
background activity, positive, and negative controls percent of control responses. The fixed effect
factors in the analysis of variance were source of micro somes, test substance, portion (beginning or
end), and portion by test substance interaction. The random effects were replicate nested within
test substance and portion by replicate within test substance interaction. The residual error
varation was based on the variation among repetitions within replicate and portion. The response
was percent of control. For the background activity and full enzyme activity controls the average
of the repetitions within a replicate are constrained to be 0 and 100 respectively, which implies that
the varation associated with the source effect and with replication within source effect is
necessarily constrained to be O.

Roundoff

Some derived numbers in the results tables may differ from those in the computer printouts
or from those obtained using hand calculations by several units in the least significant digit due to
round off in intermediate numbers and in intermediate calculations.

Statistical Analysis Results

Concentration Response Trend Cures

Concentration response curves were fitted separately to the repeat tubes data within each
replicate and to the averages of the repetitions within each replicate. Percent of control, the
response variable for the statistical analyses, is displayed in Tables A-1a through A-1j for
Chemicals I through X, respectively. The estimated parameters of the fitted concentration
response curves are displayed in Tables 1-1,2-1,3-1,4-1,6-1, 7-1,8-1, and 9-1 for Chemicals I,

II, III, IV, VI, VII, VIII, and IX, respectively. The concentration response curves fitted to the
averages of the three repetitions within each replicate for Chemicals I, II, III, IV, VI, VII, VIII, and
IX are displayed in Figures 1-1,2-1,3-1,4-1,6-1, 7-1, 8-1, and 9-1.

The parameters of the average concentration response curves, based on random effects
analysis of varance model fits with replicate as a random effect are displayed in Tables 1-1,2-1,
3-1,4-1,6-1, 7-1, 8-1, and 9-1 for Chemicals I, II, II, IV, VI, VII, VII, and IX, respectively.
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("Mean" under "Replicate" column). The parameters within each replicate are also displayed.
The average concentration response curves, along with the averages of three repetitions within
each replicate are plotted together in Figures 1-2, 2-2, 3-2, 4-2, 6-2, 7-2, 8-2, and 9-2 for
Chemicals I, II, III, IV, VI, VII, VIII, and IX, respectively.

The parameter estimates for each replicate and the average parameter estimates across
replicates and their associated 95% confidence intervals are displayed in Tables 1-2,2-2,3-2,4-2,
6-2, 7-2,8-2, and 9-2 for Chemicals I, II, III, IV, VI, VII, VIII, and IX, respectively. The
corresponding graphs for bottom parameter are presented in Figures 1-3,2-3,3-3,4-3,6-3, 7-3, 8-

3, and 9-3; for top parameter, Figures 1-4,2-4,3-4,4-4,6-4, 7-4, 8-4, and 9-4; for log¡oICso,

Figures 1-5,2-5,3-5,4-5,6-5, 7-5, 8-5, and 9-5; and for slope, Figures 1-6,2-6,3-6,4-6,6-6, 7-6,
8-6, and 9-6.

The results of analyses of varance for these estimates are presented in Tables 1-3,2-3, 3-3,
4-3, 6-3, 7-3, 8-3, and 9-3 for Chemicals I, II, III, iv, Vi, VII, VIII, and IX, respectively. For each
replicate the squares of the standard errors associated with each parameter are given. These
estimates include only within replicate varation. Across replicates, the replicate-to-replicate
varation and the square of the standard error of the overall average are displayed. These estimates
include both within replicate variation and replicate-to-replicate variation.

With only a few exceptions, all the responses were above 75 percent of control for
Chemical V (dibenz(a,h)anthracene) and all the responses were above 75 percent of control for
Chemical X (atrazine). Both chemicals were determined to be non-inhibitors. Their parameters
were not estimable. Response curve analysis was not carred out for these two chemicals. Figures
5- 1 and 10-1 display for Chemicals V and X respectively, averages of the percent of control of the
three repetitions within each replicate. Figures 5-2, 5-3, and 5-4 display the percent of control
values of the three repetitions for each of the replicates 1,2, and 3, respectively for Chemical V.
Figures 10-2, 10-3, 10-4 display the percent of control values of the three repetitions for each of
the replicates 1,2, and 3, respectively for Chemical X. Percent of control values are shown in
Tables A-Ie for Chemical V and A-lj for Chemical X.

Chemical I (aminoglutethimide):

Figures 1-1 and 1-2 show that responses at log concentration -3 for replicate 1 were not in
line with the fitted response curve. As shown in Table A-I a, replicate 1 had extremely high
responses at the level 1 concentration (log¡O concentration=-3). These outlying responses for

replicate 1 resulted in high bottom estimate, large negative slope, and non-convergence of the
model fitted to the average responses, as seen in Table 1 -1. However, there were no indications
for any of these outlying values of departures of from protocol test procedures or of clerical errors.
Therefore, they were kept in the analysis. Replicates 2 and 3 were more in line with the fitted
response curve, as seen in Figures 1-1 and 1-2. The parameter estimates and their 95% confidence
intervals are displayed in Table 1-2 and are plotted in Figures 1-3 to 1-6. Essentially, the wide
confidence intervals for the average bottom estimates, the top, 10g¡oICso, and slope estimates in

replicate 1 were due to the outlying responses in replicate 1.

Table 1-3 displays the estimated variance components for the parameter estimates. Among
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three replicates, replicate 1 had higher variances for each of the four parameters. The replicate-to-
replicate variation was an order of magnitude higher than the within-replicate variation for the
bottom parameter. For top parameter, there were some varations in the within-replicate effect for
replicates 2 and 3. The replicate-to-replicate variation was zero for the top parameter. For
10gioICso and slope, the within-replicate variations for replicates 2 and 3 and the replicate-to-

replicate variation were close to zero.

Chemical II (ketoconazole):

Figues 2-1 and 2-2 show that replicates 2 and 3 were in line with one another. Replicate I
had higher responses than replicates 2 and 3 which resulted in a higher top estimate, as seen in
Table 2-1. Replicate I also had higher standard errors for each of the parameter estimates. Figure
2-4 shows that the top parameter estimate for replicate 1 was out ofline with those for the other
two replicates. Figures 2-5 and 2-6 show that the 10gioICso and slope estimates vary somewhat
among replicates.

Table 2-3 shows that for the bottom parameter, the replicate-to-replicate variation was zero
and replicate l's within replicate variation was nine times higher than replicate 2's within replicate
variation. For the top parameter, the majority of the overall variation was from replicate-to-
replicate variation. For 10gioICso and slope, the individual replicate within-replicate variances and
the replicate-to-replicate variations were all close to zero. The within replicate variation for
replicate i was larger than the within replicate variation for replicates 2 and 3 and larger than the
replicate-to-replicate variation.

Chemical III (prochloraz):

Figure 3-1 shows that replicate 2 and 3's fitted response curves were in line with one
another. Three outlying responses for replicate 4 at the level 5 concentration (logio
concentration=-7.4815) were kept in the analysis since there were no indications for any of these
outlying values deparure of from protocol test procedures or of clerical errors (Table A-I c).
These outlying responses resulted in a low top estimate and in a very steep slope estimate for
replicate 4, as shown in Table 3-1. Table 3-1 also shows that the standard errors for 10gioICso and

slope for replicate 4 were extremely high (which resulted in the geometrc standard error for ICso
was too high to be displayed in Table 3-1) because ofthe outlying responses. The top parameter is
out of line with the other replicates, as seen in Figure 3-4. For the bottom parameter, replicates 3
and 4 were close to the average while replicate 2 was below the average, as seen in Figure 3-3.
The large standard errors for the replicate 4 bottom, 10gioICso, and slope estimates are seen in

Figures 3-3, 3-5, and 3-6.

Table 3-3 shows that the replicate-to-replicate variation was zero for the bottom, 10gioICso,
and slope. For the top parameter, the majority of the overall variation was from the replicate-to-
replicate varation. For 10gioICso and slope, replicate 4's within-replicate variances were

extremely high due to the outlying responses, while replicates 2 and 3's within-replicate varances
were close to zero.

Chemical iv ( 4-Nonylphenol):
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Figures 4-1 and 4-2 show that the data from replicates 3 and 6 were in line with one
another. Replicate 2 had a higher top threshold. Two potential outlying responses for replicate 2
(1oglo concentration= -10.0000) were kept in the analysis since there were no indications for any of
these outlying values of departure from protocol test procedures or clerical errors. Figures 4-3 and
4-6 show that replicate 2 had relatively large within replicate standard errors for the bottom
threshold and for the slope. As seen in Figure 4-5, the three replicates' 10gioICso estimates were

very close to one other. Figure 4-6 shows that replicate 2 had steeper (more negative) slope than
replicates 3 and 6.

Table 4-3 shows that for the bottom parameter, the rep1icate-to-rep1icate variation was zero
and the individual replicate within-replicate variance for replicate 2 was nearly three or more times
higher than the within-replicate variances for replicates 3 and 6. For the top parameter, the
replicate-to-replicate variation was about three times the within-replicate variance for replicate 2
and more than ten times the individual replicate within-replicate varances for replicates 3 and 6.
For 10glOICso and for slope, the replicate-to-replicate varation was zero. The within-replicate
variance for replicate 2 was larger than for replicates 3 and 6.

Chemical V (dibenzr a.h 1 anthracene ):

This is a non-inhibitor chemicaL. With four exceptions, all the responses were above 75
percent of control for replicates 1 and 2 combined. All responses were above 85 percent of control
for replicate 3. Response curve analysis was not performed for this chemical since its parameters
were not estimable. Averages percent of control of the three repetitions within each replicate are
displayed in Figure 5-1. The percent of control values of the three repetitions for each of the three
replicates are plotted in Figures 5-2, 5-3, and 5-4 and the values are shown in Tables A-Ie.

Chemical VI (fenarimol):

Figures 6-1 and 6-2 show that the three replicates had some variation with respect to their
fitted response curves. Table 6-1 and Figure 6-3 show that the bottom parameter estimate was
somewhat higher for replicate 1 than for replicates 2 and 3. This is due to one potential outlying
response at the level 1 concentration (1oglo concentration=-4.4776). The bottom parameter was
estimated as 15.8 for replicate 1. Table 6-1 and Figure 6-4 display variation in the top parameter
among replicates. Table 6-1 and in Figure 6-5 show that replicate 1 had a slightly lower loglOICso
estimate than replicates 2 and 3. For slope replicate 1 had a steeper (more negative) and a more
variable estimate than for replicates 2 and 3, as shown in Table 6-1 and Figure 6-6.

Table 6-3 shows that for the bottom parameter, the replicate-to-replicate variation and the
within-replicate varances for replicates 1 and 2 were similar. For the top parameter, the replicate-
to-replicate variation was much larger than the within-replicate variances for replicates 1,2, and 3.
For logloICso and slope, the replicate-to-replicate variations and the within-replicate varances for
replicates 1,2 and 3 were close to zero. For slope the within replicate variance for replicate 1 was
more than eight times that for the other replicates.

Chemical VII (econazole):
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Figures 7-1 and 7-2 show that replicates 2 and 3 were in line with one another and replicate
1 was a little lower. Econazole is a strong inhibitor. The bottom response plateau extends to lower
than concentration 10-7. The concentration response curves do not plateau, even at concentration10-10. .

For the bottom parameter, the estimates were close to zero and consistent across the three
replicates, as seen in Figure 7-3 and Table 7-1. Table 7-1 and Figure 7-4 show that the top
estimates were also consistent across replicates.

The 10gioICso estimates were consistent and close to the average for thee replicates, as seen in
Figure 7-5 and Table 7-1. The slope estimates were all close to the average for three replicates, as
shown in Figure 7-6 and Table 7-1.

Table 7-3 shows that the replicate-to-replicate variation was zero for each of the four
parameters. The within-replicate variances for the bottom parameter were low for each of the
replicates. For the top parameter, within-replicate varance for replicate 1 was more than twice
those for replicates 2 and 3. For 10gioICso and slope, the individual replicate within-replicate

variances for replicates 1, 2 and 3 were all close to zero.

Chemical VIII (chrysin):

Several potentially outlying responses were identified in the percent of control activity
responses inhbitor concentrations data at the low and high levels of concentrations (logio
concentration=-9, -8, -4) for replicate 1. However, there were no indications for any of these
values of departures from protocol test procedures or of clerical errors. Therefore, it was decided
to include all these values in the statistical analyses. Figures 8-1 and 8-2 show that replicate 1 had
a lower top threshold than replicates 2 and 3 The outlying values in replicate 1 (logio concentration
= -4) increased the estimate of the bottom parameter as seen in Table 8-1 and Figure 8-3. The
relatively low top threshold in replicate 1 decreased the estimate ofthe top parameter in replicate 1
and resulted in a large standard error of the overall mean, as seen in Table 8-1 and Figue 8-4.
Figures 8-5, 8-6, and Table 8-1 show that for logioICso and slope, the replicate 1 estimate had a
larger standard error than the estimates from the other replicates.

Table 8-3 shows that replicate 1 had larger within replicate variances for top, 10gioICso, and
slope than the other replicates. The variation among the top thesholds for the thee replicates, as
shown in Figures 8-1 and 8-2, is reflected in the replicate-to-replicate variation for the top
parameter being an order of magnitude greater than the within replicate variation for each of the
replicates. For 10gioICso and for slope the replicate-to-replicate variation was relatively small.

Chemical IX (dicofol):

Several potentially outlying responses were identified in the percent of control activity
responses inhibitor concentrations data at level 6 concentration (logio concentration=-8) for
replicate 1 and at level 1 concentration (logio concentration=-4), at level 2 concentration (loglO
concentration=-4.4815), and level 4 concentration (loglO concentration=-6) for replicate 2.
However, there were no indications for any of these values of departures from protocol test
procedures or of clerical errors. Therefore, it was decided to include all these values in the
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statistical analyses.

Figures 9-1 and 9-2 show that the bottom theshold was not attained for any ofthe
replicates within the range of test concentrations. Table 9-1 shows that the bottom threshold
exceeded 20 percent of control in both replicate 2 and 3 and was effectively not determined in
replicate 1. Thus the bottom threshold is an extrapolation beyond the range of the data. Figure 9-3
displays the very large standard error for the bottom parameter for replicate 1. The top parameter
estimates were close to 100 percent for replicates 2 and 3, as shown in Figure 9-1, Table 9-1 and
Figure 9-4. Replicate 1's top parameter was estimated at about 90 percent. Figure 9-5 displays the
relatively large variability in the 10glOICso estimate for replicate 1. Figure 9-6 displays the
relatively large variability for the slope estimate from replicate 2. Because of the wide variation in
the bottom thresholds it may not be meaningful to compare the 10gioICso across replicates for
dicofol. The 10glOICso estimate corresponds to the ((B+T)/2)th percentile of the concentration
response distribution. When T = 100 and B = 0 the 10glOICso corresponds to the 50th percentile.
For dicofol the estimates for the 10gioICso for replicates 1, 2, and 3 correspond to the _0.8th, 76.6t\
and the 58.4th distribution percentiles respectively. Thus the parameter estimates are not directly
comparable.

Table 9-3 shows that the within-replicate varance for the bottom parameter in replicate 1
was orders of magntude higher than those for the other replicates. The replicate-to-replicate
variation was also high. For the top parameter, the replicate-to-replicate variation was relatively
high. For 10gloICso,replicate 1's within-replicate variance was orders of magnitude higher than the
replicate-to-replicate variation and the within-replicate variances for replicates 2 and 3. For slope,
the within-replicate varation for replicate 2 was relatively large.

Chemical X (atrazIne):

This is a non-inhibitor chemicaL. With just one exception, all the responses were above
78% of control for replicates 1, 2, and 3. Response curve analysis was not performed for this
chemical since its parameters were not estimable. Averages percent of control of the three
repetitions within each replicate are displayed in Figure 10-1. The percent of control values of the
three repetitions for each of the three replicates are plotted in Figures 10-2, 10-3, and 10-4 and the
values are shown in Tables A-lj.

Analysis of Full Enzvie Activity, Background Activity, Positive, and Negative Controls Across
Test Substances and Replicates Within Test Substances

The control data were combined across the 30 replicates among the ten test substances.
The control responses were expressed as percent of control. The full enzyme activity, background
activity, positive, and negative control responses for each replicate are displayed in Tables A-2a
through A-2j for Chemicals I through X, respectively. The percent of control data are plotted by
replicate in Figures lla, llb, 12a, 12b, 13a, 13b, 14a, and 14b with plotting symbol distinguishing

between beginning and end of the replicate. Figures 15a, ISb, 16a, 16b, 17 a, 17b, 18a, and 18b
show the differences between the averages at the beginning and at the end within each replicate
(end minus beginning). In the horizontal axis of these figures, "I-i" stands for replicate 1 of
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Chemical I, "V-2" stands for replicate 2 of Chemical V, and so on. The chemicals in these figures
were grouped by the laboratory that prepared the micro somes. Figures lla, 12a, 13a, 14a, ISa,
16a, i 7 a, and 18a are for chemicals whose microsomes were prepared at Battelle (Chemicals III,
V, VI, VII, and VIII); Figures lIb, 12b, 13b, 14b, ISb, 16b, 17b, and 18b are for chemicals whose
microsomes were prepared at NT (Chemicals I, II, IV, IX, and X). For the same figure number,
"a" plots and "b" plots have the same vertical scale.

Several sets of chemicals were analyzed on the same day, with common controls.
Therefore, the control values were the same. The sets were: Chemicals I and II; Chemicals VII
and VIII; Chemicals IX and X. The control results are plotted separately for each of the ten
chemicals in Figures 11 to 18. However each pair was included just once in the analysis
summares displayed in Table 11.

Mixed effects analysis of varance models were fitted to the full enzyme activity,
background activity, positive, and negative controls percent of control data. The fixed effect
factors in the analysis of variance were source of microsomes, test substance, portion (beginning or
end), and portion by test substance interaction. The random effects were replicate nested within
test substance and portion by replicate within test substance interaction. The residual error
varation was variation among repetitions within test substance, replicate, and portion. For the
background and full enzyme activity control responses the component of variation due to replicate
is constrained to be 0 by the definitions of these control responses. The analysis results for the
four tyes of controls are displayed in Table 11. The left panel of the table displays the results of
the tests for the differences between the responses collected at the beginning and at the end of a
replicate. The right panel displays the estimated varance components across replicate within test
substances and across portion by replicate interaction within test substances. The chemicals were
grouped by the laboratory that prepared the microsomes.

The source of microsomes fixed effect and the chemical by portion interaction fixed effect were
not significant for three types of control data: full enzyme activity, background activity, and
positive. The source of micro somes fixed effect and the chemical by portion interaction fixed
effect were significant for the negative control (p-values = 0.0179 and 0.0321, respectively). Test
substances whose microsomes were made at NT had significantly higher average negative control
values than test substances whose microsomes were made at Battelle. Comparson of Figures 14a
and 14b shows that the Battelle micro somes had lower percent of control at the beginnings of the
replicates than did the IVT microsomes. However the percent of control at the ends ofthe
replicates were about the same for the Battelle and NT microsomes.

Figures lla and lIb show that the full enzyme activity control responses were nearly

always lower at the end of a replicate than at the beginning for the full enzyme activity. This is
reflected in the curves in Figures ISa and ISb almost always lying below zero and in the
significant portion effect for the full enzyme activity in Table 11 (pO:O.OOOl).

Figures 14a and 14b show that for the negative controls the majority of control responses
were higher at the end of a replicate than at the beginning. This is reflected in the cures in
Figures 18a and 18b almost always lying above zero and in the significant portion effect for the
negative control activity in Table 11 (p=0.0022).
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Figures 12a and 12b show that background activity control were tightly distributed around
o percent of control (within about :l 1 percent), except for replicate 1 for Chemicals I, II (IVT
micro somes ). Figues 16a and 16b show that for the Battelle micro somes the percent of control at
the beginnings and at the ends of replicates were on average about the same. For the IVT
micro somes except for Chemicals I, II the percent of control at ends of replicates were on average
about the same as at the beginnings. For Chemicals I, II the percent of control at ends of replicates
were higher than at the beginning.

Figures 13a and 17a show that for the positive controls with microsomes prepared at
Battelle the percent of control at the ends of replicates tended to be greater than the beginnings of
the replicates. For the positive controls with microsomes prepared at IVT the percent of control
activity at the ends and beginnings of replicates were more tightly intermixed.

Figure 13a shows that two outlying positive control values on the low side for Chemical VI
replicate 1 at the beginning resulted in large varances for the replicate and replicate by portion
interaction effects for Chemical VI for positive controls (as seen in Table 11). Except for these
two outlying values, other positive control values whose microsomes were prepared at Battelle
were for the most par between 30 percent and 55 percent of control. Figure 13b shows that for
positive controls whose micro somes were prepared at IVT the percent of control values were for
the most part between 30 percent and 55 percent of control.

Figure 14a shows that for the negative controls whose microsomes were prepared at
Battelle the percent of control at the ends of replicates were for the most part between 80 percent
and 95 percent of control (except for Chemicals III and VI, where they were lower) (average 83
percent). The percent of control at the beginnings ofreplicates were for the most part between 50
percent and 80 percent of control (except for Chemicals III and VI, where they were between 30
percent and 50 percent) (average 60 percent).

Figure 14b shows that for the negative controls whose microsomes were prepared at IVT
the percent of control at the ends of replicates were for the most part between 80 percent and 95
percent of control (average 88 percent). The percent of control at the beginnings of replicates were
for the most part between 60 percent and 90 percent of control (average 79 percent).

It is interesting to note that the percent of control activity of the negative controls at the end
of each replicate were similar for those with micro somes prepared at Battelle (83 percent) and for
those with micro somes prepared at IVT (89 percent). However the percent of control activity of
the negative controls at the beginning of each replicate differed between those with microsomes
prepared at Battelle (60 percent) and those with micro somes prepared at IVT (79 percent). Thus
the increase in activity was greater for the Battelle microsomes than for the IVT microsomes. In
general, except for a few replicates in some test substances (e.g. Chemical VI, replicate 1), the test
system appears to be consistent across all the replicates within all the chemicals, based on
microsomes from the same source.

There were significant decreases in control activity between the beginning and the end for
full enzyme activity controls and significant increases in control activity between the beginning
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and the end for the negative controls. This can result in potential bias or potential loss of
precision due to decrease or increase of aromatase activity within replicates. If the inhibition
concentration tubes are tested in order of inhbitor concentration, the decrease in aromatase activity
across the replicate can accentuate the apparent inhibition if the test substance concentrations are
varied from low to high or can lessen the apparent inhibition if the test substance concentrations
are varied from high to low. If the 24 inhibition tubes (8 inhibitor concentrations x 3 repetitions
per concentration) were tested in randomized order then the decrease in aromatase activity within
the replicate would increase the residual varation about the fitted concentration response curves
for each replicate but would avoid resulting in biased response curves.
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Table 1-1. Reference Chemical I: Aminoglutethimide.

Microsomes Prepared by IVT.
Estimated Parameters of the Concentration Response Curve Fits by Replicate
and Averaged Across Replicates.
Percent of Control Activity. Placental Aromatase Assay.

Individual Values a

1 51.690 (6.735) 110.100 (5.128) -4.980 (4646.000) 1.046E-05 (NA) -7.565 (1750000) ie

2 -1.40 (5.063) 101.00 (1.620) -4.229 (0.069) 5.900E-05 (1.71) -0.988 (0.137) C

3 -9.097 (6.083) 103.300 (1.70) -4.171 (0.083) 6.750E-05 (1.211) -0.776 (0.091) C

Mean C 13.668 (18.981) 102.771 (1.025) -4.205 (0.053) 6.230E-05 (1.130) -0.858 (0.103) C

Average Values b

1

2

3

NA (NA) NA (NA)

-207 (4.706) 98.720 (1.485)

-9.851 (6.397) 99.870 (1.42)

NA (NA)

-4.201 (0.065)

-4.119 (0.089)

NA (NA)

6.292E-05 (1.61)

7.609E-05 (1.228)

NA (NA)

-1.005 (0.133)

-0.782 (0.096)

¡f

C

C

a. Concentration response cure fitted to the data collected within each replicate, with three repetitions at each
concentration leveL.

b. Concentration response cure fitted to the averages of the three repetitions at each concentration level within
each replicate.

c. Weighted averages of the parameter estimates across the thee replicates.
d. 10 to the power ofloglOlCso and 10 to the power of its associated standard error.
e. Incomplete Cure. Lower threshold is at about 50 percent.
f. Incomplete Cure. Dose-response model did not converge.
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Table 1-2. Reference Chemical I: Aminoglutethimide.

Microsomes Prepared by IVT.
Parameter Estimates of the Concentration Response Curves and Associated
95% Confidence Intervals.
Percent of Control Activity. Placental Aromatase Assay.

Bottom 51.690 (37.641,65.739) -1.40 (-11.01,9.421) -9.097 (-21.786,3.592) 13.668 (-68.780,96.116)

Top 110.100 (99.403,120.797) 101.00 (97.921,104.679) 103.300 (100.442,106.158) 102.771 (100.668,104.874)

LoglOICso -4.980 (-9696.37,9686.406) -4.229 (-4.372,-4.086) -4.171 (-4.344,-3.998) -4.205 (-4.316,-4.095)

Slope -7.565 (-3650444,3650428) -0.988 (-1.273,-0.703) -0.776 (-0.966,-0.586) -0.858 (-1.073,-0.643)

a. Parameter estimates and their associated 95% confidence intervals for each replicate,
based on the concentration response cures fitted to the individual repetition values within replicates.

b. Mean and its associated 95% confdence interval, based on a one-way analysis of variance model
with replicate treated as a random effect.
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Table 1-3. Reference Chemical I: Aminoglutethimide.

Microsomes Prepared by IVT.
Variances Associated with Estimated Parameters of Concentration
Response Curves.
Percent of Control Activity. Placental Aromatase Assay.

Variance/Degree of Freedom a,b,c
.

Overall
. Parameter

Replicate 1 Replicate 2 Replicate 3 Random
. Replicate Variance of Mean

(p-value) d .

37.00289
1044.84314

360.26054Bottom
45.36023 25.63397

/df=2/df=20 /df=20 /df=20
(p=0.168)

/df=1.980

1.87690
0.0000026.29638 2.62440

/df=2
1.05057Top

/df=20 /df=20 /df=20 /df=27.026
(p=NA)

0.0000021585316.0 0.00471 0.00691 0.00280LogioICso
/df=20 /df=20

/ df=2
/df=20.000/df=20

(p=NA)

3.0625£12e 0.00829
0.00901

0.01866 0.01064Slope
/df=20 /df=20

/df=2
/df=20.000/df=20

(p=0.3884)

a. The variance estimates for each replicate were based on the concentration response cures fitted to the individual
repetition results within each concentration level.

b. Variance estimates for the random replicate were estimated based on a one-way random effects analysis of

variance. The variances for each replicate were fixed at their reported values.
c. Degrees of freedom for the variance of mean were estimated by 2*((1/K)* L(S/ + S¡2))2/(var(S/) +(2/K2)* L (Si4

/df;)), where S/ is random replicate variance, S¡2 and df; are estimated variance and degree of freedom for a given
replicate, var(S/) is the variance associated with the estimation ofS/ and K is the number of replicates (Hartng
and Makambi, 2001).

d. p-va1ue is based on the Wa1d Z-test result.

e. 3.0625£12 is the square ofthe standard error of the slope parameter for replicate 1 (1750000), shown in Table i-
i. It differs from the value shown in the study fie by a factor of 104 since we needed to adjust the standard error
value downward by a factor of 100 in order to calculate the weighted average across replicates and its associated
variability estimates, shown in Table I-I (Mean) and in the right-hand two colums for slope in Table 1-3. We
then back adjusted the standard error upward by a factor of 100 to calculate the replicate 1 variance for slope
shown in Table 1-3.
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Table 2-1. Reference Chemical II: Ketoconazole.

Microsomes Prepared by IVT.
Estimated Parameters of the Concentration Response Curve Fits by
Replicate and Averaged Across Replicates.
Percent of Control Activity. Placental Aromatase Assay.

Individual Values ·

1 -1.33 (2.881) 108.000 (1.647) -6.315 (0.063) 4.846E-07 (1.56) -0.872 (0.094) C

2 0.016 (0.947) 94.000 (0.600) -6.404 (0.025) 3.946E-07 (1.058) -1.014 (0.045) C

3 0.703 (1.524) 95.930 (1.002) -6.459 (0.040) 3.471E-07 (1.096) -1.097 (0.079) C

Mean C 0.103 (0.775) 99.203 (4.333) -6.407 (0.030) 3.922E-07 (1.071) -1.007 (0.047) C

Average Values b

1 -1.233 (2.796) 108.000 (1.99) -6.315 (0.061) 4.846E-07 (1.151) -0.872 (0.091) C

2 0.016 (1.46) 94.000 (0.726) -6.404 (0.030) 3.946E-07 (1.071) -1.014 (0.054) C

3 0.703 (2.206) 95.930 (1.450) -6.459 (0.058) 3.471E-07 (1.42) -1.097 (0.114) C

a. Concentration response cine fitted to the data collected within each replicate, with three repetitions at each
concentration leveL.

b. Concentration response cine fitted to the averages of the three repetitions at each concentration level
within each replicate.

c. Weighted averages of the parameter estimates across the three replicates.
d. 10 to the power oflogloICso and 10 to the power of its associated standard error.
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Table 2-2. Reference Chemical II: Ketoconazole.

Microsomes Prepared by IVT.
Parameter Estimates of the Concentration Response Curves and
Associated 95% Confidence Intervals.
Percent of Control Activity. Placental Aromatase Assay.

Bottom -1.233 (-7.243,4.777) 0.016 (-1.959,1.992) 0.703 (-2.477,3.882) 0.103 (-1.469,1.676)

Top 108.000
94.000 (92.749,95.251) 95.930 (93.840,98.020) 99.203 (80,165,118.241)

(104.564,11 1 .436)

Log1oICso -6.3 1 5 (-6.447,-6.1 83) -6.404 (-6.456,-6.352) -6.459 (-6.542,-6.376) -6.407 (-6.648,-6.165)

Slope -0.872 (- 1 .067,-0.676) -1.014 (-1.08,-0.920) -1.097 (-1.261,-0.933) - 1.007 (- 1.645,-0.370)

a. Parameter estimates and their associated 95% confdence intervals for each replicate,
based on the concentration response cures fitted to the individual repetition values within replicates.

b. Mean and its associated 95% confdence interval, based on a one-way analysis of variance model
with replicate treated as a random effect.
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Table 2-3. Reference Chemical II: Ketoconazole.

Microsomes Prepared by IVT.

Variances Associated with Estimated Parameters of Concentration
Response Curves.
Percent of Control Activity. Placental Aromatase Assay.

VariancelDegree of Freedom _.b.c

Overall
Parameter

Replicate 1 Replicate 2 Replicate 3 Random
Replicate Variance of Mean 

(p~value) d

0.00000
Bottom

8.30016 0.89700 2.32258 0.60029
Idf=2Idf=20 Idf=20 Idf=20 Idf=35.345

(p=NA)

54.984192.71261 0.35988 1.00400 18.77523Top Idf=2Idf=20 Idf=20 Idf=20 Idf=1.957
(p=0.167)

0.001140.00398 0.00061 0.00158 0.00088LogioICso
Idf=20 Idf=20 Idf=20

Idf=2
Idf=1.240

(p=0.389)

0.00881 0.00202 0.00621
0.00205

0.00218Slope
Idf=20 Idf=20

Idf=2
Idf=20

(p=0.426)
Idf=0.970

a. The variance estimates for each replicate were based on the concentration response curves fitted to the individual
repetition results within each concentration leveL.

b. Variance estimates for the random replicate were estimated based on a one-way random effects analysis of

variance. The variances for each replicate were fixed at their reported values.
c. Degrees of freedom for the variance of mean were estimated by 2*((1/K)* 2: (S/ + S/)il(var(S/) +(2/K2)* 2: (Si4

Idfj)), where S/ is random replicate variance, S¡2 and dfj are estimated variance and degree of freedom for a given
replicate, var(S/) is the variance associated with the estimation of S/ and K is the number of replicates (Hartng
and Makambi. 2001).

d. p-value is based on the Wald Z-test result.
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Table 3-1. Reference Chemical III: Prochloraz.
Microsomes Prepared by Battelle.
Estimated Parameters of the Concentration Response Curve Fits by Replicate
and Averaged Across Replicates.
Percent of Control Activity. Placental Aromatase Assay.

Individual Values a

2 -0.214 (I.S79) 97.380 (2.2SS) -7.730 (0.OS3) L.862E-08 (1.130) - 1.004 (0.096) C

3 0.8S6 (0.931) 101.200 (1.337) -7.720 (0.031) 1.90SE-08 (1.073) -0.977 (0.OS3) C

4 0.863 (2.S46) 76.5 1 0 (2.546) -7.038 (484.700) 9.162E-08 (NA) -14.8S0 (183796.0) C

Mean C 0.60S (0.765) 91.797 (7.642) -7.723 (0.027) 1.894E-08 (1.063) -0.983 (0.046) C

Average Values b

2 -0.214 (2.90S) 97.380 (4.149) -7.730 (0.098) 1 .862E-08 (1.252) - 1.004 (0.1 77) C

3 0.856 (1.674) 101.200 (2.40S) -7.720 (O.OSS) 1.905E-08 (1. 36) -0.977 (0.09S) C

4 0.868 (5.471) 76.SLO (S.471) -7.062 (1.986) 8.678E-08 (96.828) -8.993 (216.700) C

a. Concentration response cure fitted to the data collected within each replicate, with three repetitions at each
concentration leveL.

b. Concentration response curve fitted to the averages of the three repetitions at each concentration level
within each replicate.

c. Weighted averages of the parameter estimates across the three replicates.
d. 10 to the power oflog1oICso and i 0 to the power of its associated standard error.

Draft Report 23 May 2006



Table 3-2. Reference Chemical III: Prochloraz.
Microsomes Prepared by Battelle.
Parameter Estimates of the Concentration Response Curves and
Associated 95% Confidence Intervals.
Percent of Control Activity. Placental Aromatase Assay.

Bottom -0.214 (-3.508,3.079) 0.856 (-1.086,2.797) 0.863 (-4.448,6.174) 0.605 (-0.941,2.152)

Top 97.380 (92.676,102.084) 101.200 (98.411,103.989) 76.510 (71.99,81.821) 91.797 (58.668,124.925)

LoglOIC5o -7.730 (-7.841,-7.619) -7.720 (-7.784,-7.656) -7.038 (-1018.10,1004.028) -7.723 (-7.778,-7.667)

Slope -1.004 (-1.05,-0.803) -0.977 (-1.087,-0.866) -14.850 (-383407,383376.9) -0.983 (-1.080,-0.886)

a. Parameter estimates and their associated 95% confdence intervals for each replicate,
based on the concentration response cures fitted to the individual repetition values within replicates.

b. Mean and its associated 95% confdence interval, based on a one-way analysis of variance model
with replicate treated as a random effect.
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Table 3-3. Reference Chemical III: Prochloraz.

Microsomes Prepared by Battelle.
Variances Associated with Estimated Parameters of Concentration
Response Curves.
Percent of Control Activity. Placental Aromatase Assay.

VariancelDegree of Freedom .,b,e

Overall
Parameter

Replicate 2 Replicate 3 Replicate 4 Random
Replicate Variance of Mean
(p-value) d

0.00000
Bottom

2.49324 0.86639 6.48212 0.58494
Idf=2Idf=20 Idf=20 Idf=20 Idf=39.547

(p=NA)

170.775135.08503 1.78757 6.48212
Idf=2

58.40149Top
Idf=20 Idf=20 Idf=20

(p=O. 1 66)
Idf=1.984

0.000000.00282 0.00095 234934.090
Idf=2

0.00071LogloICso
Idf=20 Idf=20 Idf=20 Idf=20.000

(p=NA)

0.000000.00930 0.00280 3.3781ElO 0.00215Slope
Idf=20 Idf=20

Idf=2
Idf=20

(p=NA)
Idf=20.000

a. The variance estimates for each replicate were based on the concentration response cures fitted to the individual
repetition results within each concentration leveL.

b. Variance estimates for the random replicate were estimated based on a one-way random effects analysis of

variance. The variances for each replicate were fixed at their reported values.
c. Degrees of freedom for the variance of mean were estimated by 2*((1/K)* ¿ (S/ + S/))2/(var(S/) +(2/K2)* ¿ (Si4

Id:t)), where S/ is random replicate varance, S/ and d:t are estimated variance and degree of freedom for a given
replicate, var(S/) is the variance associated with the estimation of S/ and K is the number of replicates (Hartng
and Makambi, 2001).

d. p-value is based on the Wald Z-test result.
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Table 4-1. Reference Chemical IV: 4-Nonylphenol.

Microsomes Prepared by IVT.
Estimated Parameters of the Concentration Response Curve Fits by Replicate
and Averaged Across Replicates.
Percent of Control Activity. Placenta) Aromatase Assay.

Individual Values'

2 15.470 (3.790) 92.380 (1.89) -4.573 (0.035) 2.673E-05 (1.083) -2.949 (0.781) C

3 12.090 (2.222) 87.560 (0.688) -4.581 (0.021) 2.622E-05 (1.050) -2.347 (0.245) C

6 12.250 (2.013) 87.630 (0.668) -4.569 (0.018) 2.700E-05 (1.042) -2.609 (0.300) C

Mean C 12.620 (1.88) 88.969 (1.473) -4.574 (0.013) 2.667E-05 (1.030) -2.479 (0.184) C

Average Values b

2 15.470 (6.289) 92.380 (2.305) -4.573 (0.058) 2.673E-05 (1.42) -2.949 (1.296) C

3 12.090 (3.073) 87.560 (0.951) -4.581 (0.029) 2.622E-05 (1.069) -2.347 (0.339) C

6 12.250 (2.256) 87.630 (0.748) -4.569 (0.020) 2.700E-05 (1.048) -2.609 (0.336) C

a. Concentration response cure fitted to the data collected withi each replicate, with three repetitions at each
concentration leveL.

b. Concentration response cure fitted to the averages of the three repetitions at each concentration level
within each replicate.

c. Weighted averages of the parameter estimates across the three replicates.

d. 10 to the power oflogloICso and 10 to the power of its associated standard error.
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Table 4-2. Reference Chemical IV: 4-Nonylphenol.

Microsomes Prepared by IVT.
Parameter Estimates of the Concentration Response Curves and
Associated 95% Confidence Intervals.
Percent of Control Activity. Placental Aromatase Assay.

Bottom

Top

15.470 (7.564,23.376) 12.090 (7.455,16.725) 12.250 (8.051,16.449) 12.620 (9.822,15.417)

92.380 (89.483,95.277) 87.560 (86.126,88.994) 87.630 (86.237,89.023) 88.969 (81.475,96.463)

-4.573 (-4.645,-4.501) -4.581 (-4.625,-4.537) -4.569 (-4.607,-4.531) -4.574 (-4.600,-4.548)

-2.949 (-4.578,-1.20) -2.347 (-2.857,-1.837) -2.609 (-3.235,-1.983) -2.479 (-2.856,-2.103)

LogioICso

Slope

a. Parameter estimates and their associated 95% confdence intervals for each replicate,
based on the concentration response cures fitted to the individual repetition values within replicates.

b. Mean and its associated 95% confdence interval, based on a one-way analysis of variance model
with replicate treated as a random effect.
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Table 4-3. Reference Chemical IV: 4-NonylphenoL.

Microsomes Prepared by IVT.

Variances Associated with Estimated Parameters of Concentration
Response Curves.
Percent of Control Activity. Placental Aromatase Assay.

VariancelDegree of Freedom a,b,c

Overall
Parameter

Replicate 2 Replicate 3 Replicate 6 R,andom
Replicate Variance of Mean 

(p-value) d

0.00000
14.36410 4.93728 4.05217

/ df=2
1.92701Bottom

/df=44.139/df=20 /df=20 /df=20
(p=NA)

5.62420
2.168471.92932 0.47266 0.44569

/df=2Top
/df=20 /df=20 /df=20 /df=1.708

(p=0.214)

0.00000
0.00120 0.00044 0.00032 0.00016

LogloICso /df=2
/df=20 /df=20 /df=20 /df=44.349

(p=NA)

0.00000
0.60949 0.05988 0.09000

/df=2
0.03395

Slope
/df=20 /df=20 /df=20 /df=30.099

(p=NA)

a. The variance estimates for each replicate were based on the concentration response cures fitted to the individual
repetition results within each concentration leveL.

b. Variance estimates for the random replicate were estimated based on a one-way random effects analysis of

variance. The variances for each replicate were fixed at their reported values.
c. Degrees of freedom for the variance of mean were estimated by 2*((1/K)* 2: (S/ + S¡2))2/(var(S/) +(2/K2)* 2: (Si4

/d:t)), where S/ is random replicate variance, S¡2 and dt; are estimated variance and degree of freedom for a given
replicate, var(S/) is the variance associated with the estimation of S/ and K is the number of replicates (Hartng
and Makambi, 2001).

d. p-value is based on the Wald Z-test result.
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Table 5-1. Reference Chemical V: Dibenz(a, h) anthracene.
Microsomes Prepared by Battelle.
Estimated Parameters of the Concentration Response Curve Fits by Replicate
and Averaged Across Replicates.
Percent of Control Activity. Placental Aromatase Assay.

Only a few data points were below 80 percent of control value for this chemicaL. This is a non-
inhibition chemicaL. Parameters were not estimable.
See Figures 5-1 to 5-4 for scatter data plots and Table A-Ie for data values.
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Table 6-1. Reference Chemical VI: FenarimoL.

Microsomes Prepared by Battelle.
Estimated Parameters of the Concentration Response Curve Fits by Replicate
and Averaged Across Replicates.
Percent of Control Activity. Placental Aromatase Assay.

Individual Values'

1 15.790 (5.918) 96.080 (2.049) -5.532 (0.085) 2.934E-06 (1.16) -1.294 (0.285) C

2 -0.01 (5.522) 91.400 (0.908) -5.307 (0.073) 4.930E-06 (1.182) -0.933 (0.099) C

3 2.016 (4.320) 99.630 (0.852) -5.314 (0.050) 4.850E-06 (1.21) -1.071 (0.095) C

Mean C 5.362 (4.71 1) 95.690 (2.519) -5.373 (0.067) 4.236E-06 (1.68) -1.021 (0.067) C

Average Values b

15.800 (4.550) 96.080 (I.579) -5.533 (0.065) 2.934E-06 (1.163) -1.94 (0.220) C

2 -0.01 (3.039) 91.400 (0.500) -5.307 (0.040) 4.930E-06 (1.096) -0.933 (0.054) C

3 2.016 (2.560) 99.630 (0.505) -5.314 (0.030) 4.850E-06 (1.070) -1.071 (0.056) C

a. Concentration response curve fitted to the data collected withi each replicate, with three repetitions at each

concentration level.
b. Concentration response curve fitted to the averages of the three repetitions at each concentration level within

each replicate.
c. Weighted averages of the parameter estimates across the three replicates.
d. 10 to the power ofloglOICso and 10 to the power of its associated standard error.

Draft Report 30 May 2006



Table 6-2. Reference Chemical VI: Fenarimol.

Microsomes Prepared by Battelle.
Parameter Estimates of the Concentration Response Curves and Associated
95% Confidence Intervals.
Percent of Control Activity. Placental Aromatase Assay.

Bottom 15.790 (3.445,28.135) -0.401 (-11.919,11.18) 2.016 (-6.995,11.027) 5.362 (-17.879,28.603)

Top 96.080 (91.806,100.354) 91.400 (89.506,93.294) 99.630 (97.852,101.408) 95.690 (85.901,105.479)

Log1oIC5o

Slope

-5.532 (-5.709,-5.355)

-1.294 (-1.889,-0.699)

-5.307 (-5.458,-5.156)

-0.933 (-1.39,-0.727)

-5.314 (-5.418,-5.210)

-1.071 (-1.69,-0.873)

-5.373 (-5.718,-5.028)

-1.021 (-1.56,-0.885)

a. Parameter estimates and their associated 95% confdence intervals for each replicate,
based on the concentration response cures fitted to the individual repetition values within replicates.

b. Mean and its associated 95% confdence interval, based on a one-way analysis of variance model
with replicate treated as a random effect.
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Table 6-3. Reference Chemical VI: FenarimoI.

Microsomes Prepared by Battelle.
Variances Associated with Estimated Parameters of Concentration
Response Curves.
Percent of Control Activity. Placental Aromatase Assay.

Variance/Degree of Freedom .,b,e

Overall
Parameter

Replicate 1 Replicate 2 Replicate 3 Random
Replicate Variance of Mean 

(p-value) d

39.2691735.02272 30.49248 18.66240 22.19427Bottom /df=2
/df=L755/df=20 /df=20 /df=20

(p=0.292)

17.247534.19840 0.82410 0.72659 6.34518Top /df=2/df=20 /df=20 /df=20 /df=2.242
(p=0.170)

0.008940.00723 0.00527 0.00248 0.00455Log1oIC5o
/df=20

/df=2
/df=L700/df=20 /df=20

(p=0.277)

0.000000.08145 0.00975 0.00899
/df=2

0.00442Slope
/df=20 /df=29.479/df=20 /df=20

(p=NA)

a. The variance estimates for each replicate were based on the concentration response cures fitted to the individual
repetition results within each concentration leveL.

b. Variance estimates for the random replicate were estimated based on a one-way random effects analysis of

variance. The variances for each replicate were fixed at their reported values.
c. Degrees of freedom for the variance of mean were estimated by 2*((l/K)* ~ (S/+ S¡2))2/(var(S/) +(2/K2)* ~ (Si4

/df¡)), where S/ is random replicate variance, S¡2 and df¡ are estimated variance and degree of freedom for a given
replicate, var(S/) is the variance associated with the estimation of S/ and K is the number of replicates (Hartng
and Makambi, 2001).

d. p-value is based on the Wald Z-test result.
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Table 7-1. Reference Chemical VII: Econazole.

Microsomes Prepared by Battelle.
Estimated Parameters of the Concentration Response Curve Fits by Replicate
and Averaged Across Replicates.
Percent of Control Activity. Placental Aromatase Assay.

Individual Values a

1 -0.488 (0.769) 105.600 (9.108) -9.247 (0.129) 5.659E-10 (1.45) -0.748 (0.092) C

2 -1.033 (1.46) 109.900 (5.634) -9.040 (0.070) 9.124E-1O (1.76) -0.801 (0.069) C

3 -0.496 (1.217) 106.700 (5.551) -9.012 (0.071) 9.733E-10 (1.78) -0.825 (0.077) C

Mean C -0.623 (0.566) 107.852 (3.627) -9.055 (0.047) 8.809E-1O (1.13) -0.797 (0.045) C

Average Values b

1 -0.488 (0.222) 105.600 (2.623) -9.247 (0.037) 5.659E-1O (1.089) -0.748 (0.026) C

2 -1.033 (1.889) 109.900 (9.286) -9.040 (0.116) 9.124E-1O (1.06) -0.801 (0.114) C

3 -0.496 (1.478) 106.700 (6.739) -9.012 (0.086) 9.733E-IO (1.220) -0.825 (0.093) C

a. Concentration response cure fitted to the data collected within each replicate, with three repetitions at each
concentration leveL.

b. Concentration response cure fitted to the averages of the three repetitions at each concentration level
within each replicate.

c. Weighted averages of the parameter estimates across the three replicates.
d. 10 to the power ofloglOICso and 10 to the power of its associated standard error.
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Table 7-2. Reference Chemical VII: Econazole.

Microsomes Prepared by Battelle.
Parameter Estimates of the Concentration Response Curves and Associated
95% Confidence Intervals.
Percent of Control Activity. Placental Aromatase Assay.

Bottom -0.488 (-2.093,1.117) -1.033 (-3.424,1.58) -0.496 (-3.035,2.042) -0.623 (-1.57,0.511)

Top 105.600 (86.601,124.599) 109.900 (98.148,121.652) 106.700 (95.121,118.279) 107.852 (100.559,115.145)

LoglOICso

Slope

-9.247 (-9.516,-8.978)

-0.748 (-0.939,-0.557)

-9.040 (-9.187,-8.893)

-0.801 (-0.945,-0.657)

-9.012 (-9.160,-8.864)

-0.825 (-0.985,-0.666)

-9.055 (-9.149,-8.961)

-0.797 (-0.886,-0.707)

a. Parameter estimates and their associated 95% confdence intervals for each replicate,
based on the concentration response cures fitted to the individual repetition values within replicates.

b. Mean and its associated 95% confdence interval, based on a one-way analysis of variance model
with replicate treated as a random effect.
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Table 7-3. Reference Chemical VII: Econazole.

Microsomes Prepared by Battelle.
Variances Associated with Estimated Parameters of Concentration
Response Curves.
Percent of Control Activity. Placental Aromatase Assay.

Variance/Degree of Freedom a,b,c

Overall
Parameter

Replicate 1 Replicate 2 Replicate 3 Random
Replicate Variance of Mean
(p~value) d

0.000000.59182 1.1332 1.48109 0.31987Bottom Idf=2Idf=20 Idf=20 Idf=20 Idf=53.724
(p=NA)

0.00000
13.1558482.95566 31.74196 30.81360Top I df=2Idf=20 Idf=20 Idf=20 Idf=47.911

(p=NA)

0.000000.01659 0.00495 0.00506 0.00217LogioICso Idf=2Idf=20 Idf=20 Idf=20
(p=NA)

Idf=43.487

0.000000.00840 0.00478 0.00585 0.00200Slope Idf=2Idf=20 Idf=20 Idf=20 Idf=56.754
(p=NA)

a. The variance estimates for each replicate were based on the concentration response curves fitted to the individual
repetition results within each concentration leveL.

b. Variance estimates for the random replicate were estimated based on a one-way random effects analysis of

variance. The variances for each replicate were fixed at their reported values.
c. Degrees of freedom for the variance of mean were estimated by 2 *(( 1/K)* ~ (S/ + S¡2)/I(var(S/) +(2/K2)* ~ (Si4

Idf;)), where S/ is random replicate variance, S¡2 and d:t are estimated variance and degree of freedom for a given
replicate, var(S/) is the variance associated with the estimation of S/ and K is the number of replicates (Hartng
and Makambi, 2001).

d. p-value is based on the Wald Z-test result.
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Table 8-1. Reference Chemical VIII: Chrysin.

Microsomes Prepared by Battelle.
Estimated Parameters of the Concentration Response Curve Fits by Replicate
and Averaged Across Replicates.
Percent of Control Activity. Placental Aromatase Assay.

Individual Values a

1 11.80 (3.550) 77.890 (2.138) -5.607 (0.135) 2.472E-06 (1.64) -1.600 (0.461) C

2 4.177 (1.764) 92.930 (0.579) -5.583 (0.024) 2.611E-06 (1.057) -1.69 (0.067) C

3 -4.581 (7.862) 101.000 (1.412) -5.402 (0.095) 3.964E-06 (1.245) -0.872 (0.120) C

Mean C 5.588 (3.577) 90.696 (6.712) -5.543 (0.058) 2.865E-06 (1.43) -1.082 (0.140) C

Average Values b

1 11.790 (5.585) 77.890 (3.362) -5.607 (0.212) 2.471E-06 (1.628) -1.601 (0.723) C

2 4.177 (3.031) 92.930 (0.996) -5.583 (0.041) 2.611E-06 (1.099) -1.69 (0.116) C

3 -4.583 (10.610) 101.000 (1.905) -5.402 (0.129) 3.964E-06 (1.45) -0.872 (0.162) C

a. Concentration response cure fitted to the data collected withi each replicate, with three repetitions at each
concentration leveL.

b. Concentration response curve fitted to the averages of the three repetitions at each concentration level
within each replicate.

c. Weighted averages of the parameter estimates across the three replicates.
d. 10 to the power oflogioIC5o and 10 to the power of its associated standard error.
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Table 8-2. Reference Chemical VIII: Chrysin.

Microsomes Prepared by Battelle.
Parameter Estimates of the Concentration Response Curves and
Associated 95% Confidence Intervals.
Percent of Control Activity. Placental Aromatase Assay.

Bottom 11.80 (4.375,19.185) 4.177 (0.497,7.857) -4.581 (-20.981,11.819) 5.588 (-8.752,19.927)

Top 77.890 (73.430,82.350) 92.930 (91.722,94.138) 101.000 (98.055,103.945) 90.696 (61.31,120.061)

Log1oICso

Slope

-5.607 (-5.888,-5.326)

-1.600 (-2.562,-0.638)

-5.583 (-5.633,-5.533)

-1.69 (-1.09,-1.029)

-5.402 (-5.601,-5.203)

-0.872 (-1.22,-0.622)

-5.543 (-5.724,-5.361)

-1.082 (-1.430,-0.735)

a. Parameter estimates and their associated 95% confidence intervals for each replicate,
based on the concentration response cures fitted to the individual repetition values within replicates.

b. Mean and its associated 95% confdence interval, based on a one-way analysis of variance model
with replicate treated as a random effect.
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Table 8-3. Reference Chemical VIII: Chrysin.

Microsomes Prepared by Battelle.
Variances Associated with Estimated Parameters of Concentration
Response Curves.
Percent of Control Activity. Placental Aromatase Assay.

VariancelDegree of Freedom a,b,.

Overall
Parameter

Replicate 1 Replicate 2 Replicate 3 Random
Replicate Variance of Mean 

(p-value) d

23.00068
12.60250 3.11170 61.81104 12.79194Bottom

/df=20 /df=20
/df=2

/df=2.161/df=20
(p=0.31O)

132.87770
4.57104 0.33559 1.99374

/ df=2
45.05181Top
/df=1.966/df=20 /df=20 /df=20

(p=O.165)

0.00496
0.003390.01814 0.00057 0.00907

/ df=2LogioICso
/df=20 /df=20 /df=20 /df=3.115

(p=0.329)

0.03354
0.21271 0.00452 0.01438 0.01953

Slope
/df=20 /df=20

/df=2
/df=5.627/df=20

(p=0.294)

a. The variance estimates for each replicate were based on the concentration response curves fitted to the individual

repetition results within each concentration leveL.
b. Variance estimates for the random replicate were estimated based on a one-way random effects analysis of

variance. The variances for each replicate were fixed at their reported values.
c. Degrees of freedom for the variance of mean were estimated by 2*((1/K)* ~ (S/+ S¡2)//(var(S/) 

+(2/K2) * L (Si4

/dfi)), where S/ is random replicate variance, S/ and dfi are estimated variance and degree of freedom for a given
replicate, var(S/) is the variance associated with the estimation of S/ and K is the number of replicates (Harng
and Makambi, 2001).

d. p-value is based on the Wald Z-test result.
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Table 9-1. Reference Chemical IX: DicofoL.
Microsomes Prepared by IVT.
Estimated Parameters of the Concentration Response Curve Fits by Replicate
and Averaged Across Replicates.
Percent of Control Activity. Placental Aromatase Assay.

Individual Values'

1 -91.880 (587.200) 90.280 (1.916) -2.885 (4.350) 1.04E-03 (22387.21) -0.483 (0.287) l
2 54.720 (9.467) 98.460 (3.144) -5.400 (0.384) 3.979E-06 (2.422) -0.875 (0.496) C

3 20.710 (7.851) 96.020 (0.974) -4.693 (0.110) 2.029E-05 (1.287) -1.043 (0.194) C

Mean C 37.195 (16.970) 94.652 (2.287) -4.935 (0.332) 1.6IE-05 (2.149) -0.830 (0.208) C

Average Values b

1 -92.090 (962.500) 90.280 (3.117) -2.883 (7.101) 1.08E-03 (12618275) -0.482 (0.467) I e

2 54.740 (11.50) 98.460 (3.749) -5.401 (0.457) 3.971E-06 (2.867) -0.876 (0.593) C

3 20.720 (4.165) 96.020 (0.517) -4.693 (0.058) 2.029E-05 (1.43) -1.043 (0.103) C

a. Concentration response cure fitted to the data collected withi each replicate, with three repetitions at each
concentration leveL.

b. Concentration response curve fitted to the averages of the three repetitions at each concentration level
within each replicate.

c. Weighted averages of the parameter estimates across the three replicates.
d. 10 to the power oflogloICso and 10 to the power of its associated standard error.
e. Incomplete Cure. Log1oICso was interpolated.

Draft Report 39 May 2006



Table 9-2. Reference Chemical IX: DicofoL.
Microsomes Prepared by IVT.

Parameter Estimates of the Concentration Response Curves and Associated
95% Confidence Intervals.
Percent of Control Activity. Placental Aromatase Assay.

Bottom -91.880 (-1316.76,1132.998) 54.720 (34.972,74.468) 20.710 (4.333,37.087) 37.195 (1.816,72.573)

Top 90.280 (86.283,94.277) 98.460 (91.902,105.018) 96.020 (93.988,98.052) 94.652 (84.849,104.456)

LogloICso -2.885 (-11.959,6.189) -5.400 (-6.201,-4.599) -4.693 (-4.922,-4.464) -4.935 (-5.627,-4.244)

Slope -0.483 (-1.081,0.116) -0.875 (- 1.910,0.160) - 1.043 (- 1.447,-0.639) -0.830 (- 1.403,-0.257)

a. Parameter estimates and their associated 95% confdence intervals for each replicate,
based on the concentration response cures fitted to the individual repetition values within replicates.

b. Mean and its associated 95% confdence interval, based on a one-way analysis of variance model
with replicate treated as a random effect.

Draft Report 40 May 2006



Table 9-3. Reference Chemical IX: Dicofol.
Microsomes Prepared by IVT.
Variances Associated with Estimated Parameters of Concentration
Response Curves.
Percent of Control Activity. Placental Aromatase Assay.

VariancelDegree of Freedom _,b,e

Overall
Parameter

Replicate 1 Replicate 2 Replicate 3 Random
Replicate Variance of Mean
(p-value) d

501.5354
344803.840 89.62409 61.63820 287.98223Bottom Idf=2

Idf=20 Idf=20 Idf=20
(p=0.269)

Idf=20.182

11.64486
3.67106 9.88474 0.94907 5.23169Top

Idf=20
Idf=2

Idf=20 Idf=20
(p=0.239)

1df2.008

0.16129
18.92250 0.14761 0.01203 0.11038

LoglOICso Idf=2
Idf=20 Idf=20 Idf=20 Idf=20.792

(p=0.316)

0.24621
0.04584

0.043080.08237 0.03756
Slope

Idf=20
Idf=2

Idf=4.057Idf=20 Idf=20
(p=O.345)

a. The variance estimates for each replicate were based on the concentration response cures fitted to the individual
repetition results within each concentration leveL.

b. Variance estimates for the random replicate were estimated based on a one-way random effects analysis of

variance. The variances for each replicate were fixed at their reported values.
c. Degrees of freedom for the variance of mean were estimated by 2*((1/K)* L (S/ + S¡2))2/(var(S/) +(2/K2)* L (Si4

Idfj)), where S/ is random replicate variance, S? and df; are estimated variance and degree of freedom for a given
replicate, var(S/) is the variance associated with the estimation of S/ and K is the number of replicates (Hartng
and Makambi, 2001).

d. p-value is based on the Wald Z-test result.
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Table to-I. Reference Chemical X: Atrazine.

Microsomes Prepared by IVT.
Estimated Parameters of the Concentration Response Curve Fits by Replicate
and Averaged Across Replicates.
Percent of Control Activity. Placental Aromatase Assay.

Only a few data points were below 80 percent of control value for this chemicaL. This is a non-
inhibition chemicaL. Parameters were not estimable.
See Figures 10-1 to 10-4 for scatter data plots and Table A-1j for data values.
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Table A-la. Reference Chemical I: Aminoglutethimide

Microsomes Prepared by: In Vitro Technologies

Percent of Control Activity in Placental Assay by Replicate, Chemical
Concentration within Replicate, and Repetition within Concentration.

Replicate Log Percent of Control
(Aminoglutethimide) Repetition 1 Repetition 2 Repetition 3

-3.0000 87.096 93.608 59.515
-3,5229 27.709 42.161 29.16
-4.0000 42.045 49.298 34.628

1
-5.0000 63.905 99.623 94.083
-6.0000 11 1.552 109.741 112.519
-7.0000 113.392 100.884 103.415
-8.0000 99.669 113.77 106.623
-9.0000 115.451 110.566 123.878
-3.0000 2.832 5.525 4.545
-4.0000 40.745 37.58 37.796
-4.4815 59.96 53.858 72.865

2
-5.0000 87.502 80.803 90.908
-6.0000 103.207 106.027 105.925
-7.0000 103.863 99.134 99.542
-8.0000 96.581 92.651 94.706
-9.0000 106.739 101.78 10 1.22
-3.0000 2.179 1.653 5.293
-4.0000 40.056 37.394 39.112
-4.4815 64,901 65.289 61.441

3
-5.0000 80.297 77.602 77 .889
-6.0000 105.662 104.419 101.635
-7.0000 11 1.613 106.392 102.497
-8.0000 102.373 101.618 97.015
-9.0000 98.261 101.23 98.983

Draft Report A-I May 2006



Table A-lb. Reference Chemical II: Ketoconazole

Microsomes Prepared by: In Vitro Technology

Percent of Control Activity in Placental Assay by Replicate, Chemical
Concentration within Replicate, and Repetition within Concentration.

Replicate Log Percent of Control
(Ketoconazole 1 Repetition 1 Repetition 2 Repetition 3

-4.0000 -1.453 -0.384 2.355
-5.0000 3.694 4.512 9.353
-6.0000 36.806 43.59 27.931

1
-7.0000 90.245 94.354 78.777
-8.0000 99.933 93.447 106.013
-9.0000 102.554 110.525 107.813

-10.0000 110.674 112.327 105.226
-110000 108.684 109.505 112.897
-4.0000 0.944 0.024 -0.205
-5.0000 4.274 2.775 3.973
-6.0000 26.072 25.1 75 27.008

2 -7.0000 72.773 77.768 77.028
-8.0000 86.918 91.996 90.27
-9.0000 95.433 95.702 95.02

-10.0000 92.687 93.586 95.736
-11.0000 97.152 91.644 93.172
-4.0000 0.41 0.644 -0.48
-5.0000 2.942 4.71 3.806
-6.0000 18.75 24.281 26.932

3
-7.0000 77 .233 73.51 78.632
-8.0000 93.885 94.304 96.437
-9.0000 97.26 99.516 90.093

-10.0000 102.499 99.516 96.039
-11.0000 91.886 92.22 91.602
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Table A-lc. Reference Chemical III: Prochloraz

Microsomes Prepared by: Battelle

Percent of Control Activity in Placental Assay by Replicate, Chemical
Concentration within Replicate, and Repetition within Concentration.

Replicate Log Percent of Control
(Prochloraz) Repetition 1 Repetition 2 Repetition 3

-4.0000 1.237 1.177 0.844
-5.0000 -0.34 0.352 0.037
-6.0000 1.237 1.45 1.284

2 -7.0000 10.655 10.259 18.235
-8.0000 64.243 67.083 65.843
-8.4815 79.446 88,081 81.48
-9.0000 87.154 86.182 83.272

-10.0000 105.531 97.948 102.728
-4.0000 1.267 1.643 3.97
-5.0000 0.786 -0.754 0.183
-6.0000 3.43 2.388 2.281

3
-7.0000 15.92 17.438 17.495
-8.0000 66.94 69.243 67.93
-8.4815 86.193 81.491 79.307
-9.0000 98.848 99.531 98.076

-10.0000 102.302 98.886 98.195
-4.0000 0.306 -0.052 -0.181
-5.0000 0.374 0.232 0.515
-6.0000 2.081 2.263 2.229

4 -7.0000 17.865 15.337 17.959
-7.4815 77.918 79.655 77.953
-8.0000 59.721 60.719 63.475
-9.0000 78.269 80.692 78.012

-10.0000 91. 19 90.22 80.351
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Table A-ld. Reference Chemical IV: 4-Nonylphenol

Microsomes Prepared by: In Vitro Technologies

Percent of Control Activity in Placental Assay by Replicate, Chemical
Concentration within Replicate, and Repetition within Concentration.

Replicate Log Percent of Control
(4-NonylphenoIJ Repetition 1 Repetition 2 Repetition 3

-4.0000 18.292 15.245 17.503
-4.4815 41.284 40.091 45.698
-5.0000 88.195 91.59 85.312

2 -6.0000 98.955 97.555 93.343
-7.0000 92.643 93.704 87.437
-8.0000 95.49 100.328 94.444
-9.0000 93.616 93.797 91.944

-10.0000 82.40 93.777 76.368
-4.0000 17.675 14.543 13.416
-4.4815 41.264 38,959 39.434
-5.0000 81.681 81.901 77.697

3
-6.0000 85.367 87.754 92.846
-7.0000 91.042 88.615 91.922
-8.0000 87.769 85.531 82.781
-9.0000 83.352 86.839 87.244

-10.0000 89.265 87.372 85.683
-4.0000 17.425 13.695 12.818
-4.4815 43.743 38.898 38.265
-5.0000 84.209 82.068 80.866

6 -6.0000 84.588 89.035 89.044
-7.0000 92,093 90.812 87.333
-8.0000 90.078 88. I 81 86.26
-9.0000 85.371 86.097 85.378

-10.0000 83.567 91.55 85.478
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Table A-Ie. Reference Chemical V: Dibenz(a,h)anthracene

Microsomes Prepared by: Battelle

Percent of Control Activity in Placen tal Assay by Replicate, Chemical
Concentration within Replicate, and Repetition within Concentration.

Log Percent of Control
Replicate (Dibenze( a,h) anthrace

Repetition i . Repetition 2 Repetition 3ne)
-4.4815 76.509 95.36 91.47
-5.0000 85.725 86.766 78.918
-5.4815 87.23 82.604 78.238

1
-6.0000 68.406 64.992 91.45
-7.0000 85.508 88.025 92.457
-8.0000 85.742 85.012 78.158
-9.0000 79.102 75.247 81.738

-10.0000 77.424 80,116 80.747
-4.4815 68.756 51.565 95.18
-5.0000 98.732 97.433 97.305
-5.4815 96.421 90.456 88.826

2 -6.0000 82.64 79.356 68.343
-7.0000 93.839 94.157 92.997
-8.0000 88.40 93.363 89.284
-9.0000 79.731 84.537 79.568

-10.0000 89.208 87.41 80.266
-4.0000 85.31 92.873 94.407
-4.4815 96.492 96.755 94.074
-5.0000 89.996 93.64 87.081

3
-6.0000 88.018 95.072 95.595
-7.0000 95.291 98.68 96.456
-8.0000 97.885 92.907 93.253
-9.0000 90.331 93.693 93.594

-10.0000 99.295 94.188 95.256
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Table A-H. Reference Chemical VI: Fenarimol

Microsomes Prepared by: Battelle

Percent of Control Activity in Placental Assay by Replicate, Chemical
Concentration within Replicate, and Repetition within Concentration.

Replicate Log Percent of Control
(Fenarimol) Repetition 1 Repetition 2 Repetition 3

-4.4776 3.909 11.44 40.196
-5.0000 29,243 28.237 34,782
-5.4815 51.728 50.611 51.445

1
-6.0000 85.138 82.617 78.129
-7.0000 90.762 91.92 88.971
-8.0000 98.351 98.227 93.187
-9.0000 101.207 97.521 97.289

-10.0000 97.60 94.18 97.892
-4.4815 13.526 12.389 12.676
-5.0000 30.665 31.48 31.208
-5.4815 50.088 57.378 53.409

2 -6.0000 75.374 71.636 77.766
-7.0000 91.902 90.279 84.129
-8.0000 83.79 93.672 92,383
-9.0000 94.524 92.51 90.702 ,

-10.0000 93.061 91.937 89.364
-4.4815 12.501 14.688 12.264
-5.0000 30.61 32.192 35.33
-5.4815 63.041 62.884 56.527

3
-6.0000 87.742 83.689 82.026
-7.0000 103.539 93.418 95.63
-8.0000 102.14 101.85 99.278
-9.0000 100.535 95.709 101.989
-10.0000 98.669 98.137 99.582
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Table A-lg. Reference Chemical VII: Econazole

Microsomes Prepared by: Battelle

Percent of Control Activity in Placental Assay by Replicate, Chemical
Concentration within Replicate, and Repetition within Concentration.

Replicate Log Percent of Control
(Econazole) Repetition 1 Repetition 2 Repetition 3

-4.0000 -0.433 -0.237 0.794
-4.4815 0.079 -0.858 -0.267
-5.0000 -0.506 -0.543 -0.448

1
-6.0000 -0.462 -0.402 0.014
-7.0000 0.56 1.504 1.88
-8.0000 11.831 9.685 11.99
-9.0000 44.836 46.104 33.186

-10.0000 87.379 79.836 81.88
-5.0000 0.085 -0.673 -0.283
-6.0000 0.251 -0.271 -0.458
-7.0000 1.579 1.553 1.035

2 -8.0000 10.836 9.481 11.022
-8.4815 28.073 29.207 30.573
-9.0000 54.561 55.618 55.299
-9.4815 69.134 68.324 79.04
-10.0000 97.303 94.379 94.207
-5.0000 0.653 -0.035 -0.174
-6.0000 -0.106 -0.039 0.138
-7.0000 0.942 2.495 2.462

3 -8.0000 9.978 10.106 12.833
-8.4815 30.754 25.17 31.0
-9.0000 56,833 55.419 51. 663
-9.4815 71.31 66.229 80.257

-10.0000 92.459 95.183 93.421
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Table A-lh. Reference Chemical VIII: Chrysin

Microsomes Prepared by: Battelle

Percent of Control Activity in Placental Assay by Replicate, Chemical
Concentration within Replicate, and Repetition within Concentration.

Replicate Log Perceiit of Control
(Chrysin) Repetition 1 Repetition 2 Repetition 3

-4.0000 18.80 18.92 15.98
-4.4815 2.554 6.74 6.618
-5.0000 18.91 20.929 19.701

1
-6.0000 66.24 69.716 58.937
-7.0000 81.747 79.258 73.993
-8.0000 87.184 84.216 62.869
-9.0000 72.327 71.809 69.446
-10.0000 85.239 88.753 77.303
-4.4815 10.538 7.376 8.137
-5.0000 20.738 19.742 17.721
-5.4815 41.461 42.876 41.837

2
-6.0000 73.57 70.698 71.839
-7.0000 88.814 89.946 86.40
-8.0000 90.766 93.343 92.879
-9.0000 93.197 92.871 93.066

-10.0000 96.379 95.707 93.915
-4.4815 11.299 10.149 10.288
-5.0000 25.002 25.778 28.975
-5.4815 52.68 52.349 52.087

3
-6.0000 78.554 79.409 78.906
-7.0000 97.472 87.365 89.949
-8.0000 102.225 103.691 102.233
-9.0000 103.504 99.939 99.092

-10.0000 112.204 100.636 94.992
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Table A-li. Reference Chemical IX: Dicofol

Microsomes Prepared by: In Vitro Technologies

Percent of Control Activity in Placental Assay by Replicate, Chemical
Concentration within Replicate, and Repetition within Concentration.

Replicate Log Percent of C.ontrol
(Dicofol) Repetition 1 Repetition 2 Repetition 3

-4.0000 40.897 49.573 55.663
-4.4815 70.357 66.708 63.66
-5,0000 68.579 73.405 67.516

I
-6.0000 87.957 89.844 86.919
-7.0000 91.794 90.413 86.071
-8.0000 89,252 82.658 80.994
-9.0000 91.721 92.616 94.987

- 1 0.0000 90.484 90.703 89.429
-4.0000 30,847 67.495 58.22
-4.4815 70.709 72087 64.564
-5.0000 68.172 63.69 6 i. 74

2 -6.0000 70.265 97.252 96.298
-7.0000 104.147 102.721 99.33
-8.0000 97.747 97.074 91. 072
-9.0000 93.757 89.989 98.135

-10.0000 102.539 103.114 98.705
-4.0000 25,611 33.49 39.64
-4.4815 49.879 52.214 43.468
-5.0000 71.46 73.826 71.44

3
-6.0000 89.796 89.778 96.653
-7,0000 95.815 94.1 35 96.585
-8.0000 96.306 92.868 95.899
-9.0000 98.134 93.144 97,935

- 10.0000 99.92 94.481 97.762
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Table A-lj. Reference Chemical X: Atrazine

Microsomes Prepared by: In Vitro Technologies

Percent of Control Activity in Placental Assay by Replicate, Chemical
Concentration within Replicate, and Repetition within Concentration.

Replicate Log Percent of Control
(Atrazine) Repetition 1 Repetition 2 Repetition 3

-4.0000 84.225 85.374 78.294
-4.4815 78,759 87.76 91.02
-5.0000 93.116 87.1 19 92.51

1
-6.0000 90.333 84.144 86.478
-7.0000 83.838 83.892 81.435
-8.0000 88.808 80.928 83.021
-9.0000 82.189 83.938 82.65

-10.0000 81.93 82.451 82.791
-4.0000 94.875 90.689 94.511
-4.4815 91.939 91.26 91.244
-5.0000 98.468 98.498 97.03

2 -6.0000 95.362 99.461 95,657
-7.0000 96.743 88.05 81.801
-8.0000 92.495 98.133 73.317
-9.0000 97.027 95.547 96.502

-10.0000 94.055 92.258 93.375
-4.0000 90.873 96.088 88.907
-4.4815 95.409 91.026 90.093
-5.0000 97.685 97.055 93.917

3
-6.0000 93.642 94.624 95.541
-7.0000 94.453 95.573 97.072
-8.0000 92.988 98.058 95.432
-9.0000 92.3 1 7 92.748 93.715

-10.0000 87.619 95.506 99.836
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Table A-2a. Reference Chemical I: Aminoglutethimide
Microsomes Prepared by: In Vitro Technologies

Full Enzyme Activity Control, Background Activity Control, Positive
Control, and Negative Control Corrected Aromatase Activity, and Percent
of Control Data by Replicate and Portion (Beginning or End) for Placental
Aromatase Assay.

Aromatase Activity Replicate Portion ' Corrected
% of Control.Aromatase Activitv

Beginning 0.03425 104.405

I
Beginning 0.03670 111.881

End 0.02930 89.324
End 0.03097 94.391

Beginning 0.06068 122201

Full Activity Control 2
Beginning 0.05178 104.284

End 0.04390 88.415
End 0,04226 85.1

Beginning 0.05933 101.08

3
Beginning 0.06607 112.549

End 0.05640 96.079
End 0.05300 90.293

Beginning 0.00033 1.005

i
Beginning 0.00156 4.756

End -0.00172 -5.244
End -0.00017 -0.517

Beginning 0.00041 0.82

Background Control 2
Beginning -0.00024 -0.488

End -0.00005 -0.099
End -0,00012 -0.232

Beginning 0.00002 0.037

3
Beginning 0.00014 0.239

End -0.00035 -0.593
End 0.00019 0.317

Beginning 0.02028 61.28
1

Beginning 0,01966 59.937
End 0.01487 45.339
End 0.01660 50.587

Beginning 0.02121 42.719

Positive Control 2
Beginning 0.01879 37.831

End 0.02043 41.45
End 0.02119 42,669

Beginning 0.02362 40.233

3
Beginning 0.01996 34.011

End 0.02699 45.979
End 0.02801 47.722

Beginning 0.03078 93.826

i
Beginning 0.02507 76.405

End 0.02781 84.756
End 0.02445 74.529

Beginning 0.04014 80.83

Negative Control 2
Beginning 0.03398 68.428

End 0.04460 89.812
End 0.04715 94.948

Beginning 0.03905 66.532

3
Beginning 0.03492 59.486

End 0.05897 100.465
End 0.05618 95.711

a. Percent of control values were calculated by dividing the corrected aromatase activity values by the

average of the four full enzyme activity control values within the same replicate and multiplied by 100
percent.
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Table A-2b. Reference Chemical II: Ketoconazole
Microsomes Prepared by: In Vitro Technologies

Fnll Enzyme Activity Control, Background Activity Control, Positive
Control, and Negative Control Corrected Aromatase Activity, and Percent
of Control Data by Replicate and Portion (Beginning or End) for Placental
Aromatase Assay.

Aromatase Activity Replicate Portion Corrected % of ControlAromatiise Activitv
Beginning 0,03425 104.405

1
Beginning 0.03670 111.881

End 0.02930 89.324
End 0.03097 94.391

Beginning 0.06068 122.201

Full Activity Control 2
Beginning 0.05178 104.284

End 0.04390 88.415
End 0.04226 85.1

Beginning 0.05933 101.08

3
Beginning 0.06607 112.549

End 0.05640 96.079
End 0.05300 90.293

Beginning 0.00033 1.005

1
Beginning 0.00156 4.756

End -0.00172 -5.244
End -0.00017 -0.517

Beginning 0.00041 0.82

Background Control 2
Beginning -0.00024 -0.488

End -0.00005 -0.099
End -0.00012 -0.232

Beginnini? 0.00002 0.037

3
Beginning 0.0014 0.239

End -0.00035 -0.593
End 0.00019 0.317

Bel?inninl? 0.02028 61.828

1
Beginning. 0.01966 59.937

End 0.01487 45.339
End 0.01660 50.587

Beginninl? 0.02121 42.719

Positive Control 2
Beginning 0,01879 37.831

End 0.02043 41.45
End 0.02119 42.669

Beginning 0.02362 40.233

3
Beginning 0.01996 34,011

End 0.02699 45.979
End 0.02801 47.722

Beginning 0.03078 93.826

1
Beginning 0.02507 76.405

End 0.02781 84.756
End 0.02445 74.529

Beginning 0.04014 80.83

Negative Control 2
Beginning 0.03398 68.428

End 0.04460 89.812
End 0.04715 94.948

Beginning 0.03905 66.532

3
Beginning 0.03492 59.486

End 0.05897 100.465
End 0.056 i 8 95.711

a. Percent of control values were calculated by dividing the corrected aromatase activity values by the

average of the four full enzyme activity control values within the same replicate and multiplied by 100
percent.
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Table A-2c. Reference Chemical III: Prochloraz
Microsomes Prepared by: Battelle

Full Enzyme Activity Control, Background Activity Control, Positive
Control, and Negative Control Corrected Aromatase Activity, and Percent
of Control Data by Replicate and Portion (Beginning or End) for Placental
Aromatase Assay.

Aromatase Activity Replicate Porton Corrected
% of Control"Aromatase Activitv

Bel!inninl! 0.04657 104.52 I

2
Beginning 0.04884 109.602

End 0.04208 94.446
End 0.04074 91.43 I

Beginning 0.04335 101.04
Full Activity Control 3

Beginning 0.04329 101.72
End 0.04091 95.804
End 0.04327 101.32

Beginning 0.1 0805 99.724

4
Beginning 0.10777 99.462

End 0.10803 99.697
End 0.10956 101. 17

Beginning 0.00013 0.291

2
Beginning -0.0006 -0,128

End -0.00013 -0.293
End 0.00006 0.13

Beginning 0.00026 0.613

Background Control 3
Beginning -0.00005 -0.12

End 0.00004 0.105
End -0.00026 -0.598

Bel!nning -0.00008 -0.076

4 Beginning -0.00016 -0.15
End 0.00033 0.307
End -0.00009 -0.081

Beginning 0.02028 45.504

2
Beginning 0.01568 35.184

End 0.0013 45.184
End 0.02047 45.944

Beginning 0.01804 42.251

Positive Control 3
Beginninl! 0.01573 36.824

End 0.02263 52.997
End 0.02313 54.173

Beginninl! 0.04593 42.392

4
Beginning 0.04403 40.633

End 0.04487 41.407
End 0,04418 40.776

Beginning 0.0I36 29.541

2
Beginning 0.01297 29.098

End 0.03519 78.976
End 0.04016 90.1 16

Beginning 0.02119 49.631

Negative Control 3
Beginning 0.0 i 877 43.942

End 0.03999 93.632
End 0.03802 89.021

Beginning 0,09356 86.346

4
Bel!inning 0.09278 85.629

End 0.10115 93.351
End 0.10153 93.701

a. Percent of control values were calculated by dividing the corrected aromatase activity values by the

average of the four full enzyme activity control values within the same replicate and multiplied by 100
percent.
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Table A-2d. Reference Chemical IV: 4-Nonylphenol
Microsomes Prepared by: In Vitro Technologies

Full Enzyme Activity Control, Background Activity Control, Positive
Control, and Negative Control Corrected Aromatase Activity, and Percent
of Control Data by Replicate and Portion (Beginning or End) for Placental
Aromatase Assay.

Aromatase Activity Replicate Portion Corrected
% of Control"Aromatase Activity

Beginning 0.04932 105.402

2 Beginning 0.04661 99.623
End 0.04525 96.706
End 0.04598 98.27

Beginning 0.05826 103.427

Full Activity Control 3
Beginning 0.05910 104.922

End 0.05555 98.611
End 0.05241 93.041

Beginning 0.10394 103.924

6
Beginning 0.1 0447 104.458

End 0.09704 97.02
End 0.09461 94.598

Beginning -0.00037 -0.798

2
Beginning 0.00002 0.046

End -0,00010 -0.205
End 0.00045 0.957

Beginning -0.00012 -0.205

Background Control 3
Beginning 0.00022 0.399

End 0.00013 0.232
End -0.00024 -0.426

Beginning 0.00075 0.745

6
Beginning -0.00031 -0.308

End -0.00027 -0.266
End -0.00017 -0.171

Beginning 0.02612 55.826

2
Beginning 0.02368 50.618

End 0.02315 49.486
End 0.02387 51.021

Beginning 0,02835 50.321

Positive Control 3
Beginning 0.02715 48.192

End 0.02565 45.528
End 0.02832 50,27

Beginning 0.05063 50.626

6
Beginning 0.05083 50.819

End 0.04725 47.24
End 0.05054 50.529

Beginning 0.04167 89.054

2
Beginning 0.04244 90.698

End 0.04134 88.354
End 0.04027 86.07

Beginning 0.04757 84.452

Negative Control 3
Beginning 0.04741 84.169

End 0.04809 85.371
End 0.05053 89.701

Beginning 0.08280 82.785

6
BeRinninR 0.08544 85,431

End 0.08826 88.247
End 0.08598 85.964

a. Percent of control values were calculated by dividing the corrected aromatase activity values by the

average of the four full enzyme activity control values within the same replicate and multiplied by i 00
percent.
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Table A-2e. Reference Chemical V: Dibenz(a,h)anthracene
Microsomes Prepared by: Battelle

Full Enzyme Activity Control, Background Activity Control, Positive
Control, and Negative Control Corrected Aromatase Activity, and Percent
of Control Data by Replicate and Portion (Beginning or End) for Placental
Aromatase Assay.

Aromatase Activity Replicate Porton Corrected
% of Control'Aromatase Activity

Beginning 0.02315 109.788

1
Beginning 0.02447 116.045

End 0.01743 82.653
End 0.01930 91.14

Beginning 0.05350 96.342

Full Activity Control 2 Beginning 0.06091 109.672
End 0.05270 94.89
End 0.05503 99.097

Beginninl1 0.05670 103.375

3
Beginning 0.05554 101.67

End 0.05599 102.084
End 0.05116 93.273

Beginning 0.00013 0.619

I
Beginning 0.00002 0.1 17

End -0.00012 -0.547
End -0.00004 -0.1 89

Beginning -0.00006 -0.101

Background Control 2
Beginning -0.00019 -0.335

End 0 0.007
End 0.00024 0.429

Bel1inning 0.00005 0.089

3
Beginning -0.00005 -0.097

End -0.00009 -0.162
End 0.00009 0.1 69

Beginning 0.00990 46.958

1
Beginning 0.01053 49,949

End 0,00786 37.275
End 0.00854 40.513

Beginning 0.03030 54.556

Positive Control 2
Beginning 0.02985 53.748

End 0.02724 49.052
End 0.02664 47.968

Beginning 0.02736 49.885

3
Beginning 0.02903 52.933

End 0.02819 51.97
End 0.02901 52.903

Beginning 0.01859 88.169

1
Bel1inninl1 0.01796 85.176

End 0.01703 80.762
End 0.01612 76.455

Beginning 0.04409 79.384

Negative Control 2
Beginning 0.04343 78.1 94

End 0,04555 82.019
End 0.04595 82.743

Beginning 0.04661 84.993

3
Beginning 0.04762 86.818

End 0.05003 91.25
End 0.05084 92.699

a. Percent of control values were calculated by dividing the corrected aromatase activity values by the

average of the four full enzyme activity control values within the same replicate and multiplied by 100
percent.
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Table A-2f. Reference Chemical VI: Fenarimol
Microsomes Prepared by: Battelle

Full Enzyme Activity Control, Background Activity Control, Positive
Control, and Negative Control Corrected Aromatase Activity, and Percent
of Control Data by Replicate and Portion (Beginning or End) for Placental
Aromatase Assay.

Aromatase Activity Replicate Porton Corrected
% of Control'Aromatase Activity

Beginning 0.05398 110.064

1
Beiiinning 0.04913 100.1 71

End 0.04403 89.782
End 0.04904 99.983

Beginning 0.04657 104.521

Full Activity Control 2
Beiiinning 0.04884 109.602

End 0.04208 94.446
End 0,04074 91.431

Beitnninii 0.04335 101.504

3
Beginning 0.04329 101.72

End 0.04091 95.804
End 0.04327 101.2

Beginning 0.00061 1.38
1

Beginning 0.00009 0.183
End -0.00028 -0.576
End -0.00041 -0.845

Beginning 0.00013 0.291

Background Control 2
Beginning -0.00006 -0.128

End -0.00013 -0.293
End 0.00006 0.13

Beginning 0.00026 0.613

3
Beginning -0.00005 -0.12

End 0.00004 0.105
End -0,00026 -0.598

Beginning -0.00066 - 1.41

i
Beginning 0.00021 0.426

End 0.01503 30.651
End 0.01370 27.944

Beginning 0.02028 45.504

Positive Control 2
Beginning 0.01568 35.184

End 0.02013 45.184
End 0.02047 45.944

Beginning 0.01804 42.251

3
Beginning 0.01573 36.824

End 0.02263 52.997
End 0.02313 54.173

Beginning 0.02182 44.488

1
Beginninii 0.01995 40.68

End -0.00050 -1.019
End 0.02589 52.795

Beginning 0.01316 29.541

Negative Control 2
Beginning 0.01297 29.098

End 0.03519 78.976
End 0.04016 90.116

Beginning 0.02119 49.631

3
Beginning 0.01877 43.942

End 0.03999 93.632
End 0.03802 89.021

a. Percent of control values were calculated by dividing the corrected aromatase activity values by the

average ofthe four full enzyme activity control values within the same replicate and multiplied by 100
percent.
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Table A-2g. Reference Chemical VII: Econazole
Microsomes Prepared by: Battelle

Full Enzyme Activity Control, Background Activity Control, Positive
Control, and Negative Control Corrected Aromatase Activity, and Percent
of Control Data by Replicate and Portion (Beginning or End) for Placental
Aromatase Assay.

Aromatase Activity Replicate Portion Corrected
% of Control'Aromatase Activity

Beginning 0.05690 112.345

1
Beginning 0.05381 106,247

End 0.04698 92.768
End 0.04489 88.6

Beginning 0.06201 96.973

Full Activity Control 2
Beginning 0.06411 100.25

End 0.06547 102.384
End 0.06420 100.393

Beginning 0.09192 100.6

3
Beginning 0.09223 100.93

End 0.09103 99.616
End 0.09033 98.854

Beginning 0.00004 0.017

1
Beginning -0.00029 -0.577

End 0.00024 0.469
End 0.00002 0.032

Beginning -0.00006 -0.093

Background Control 2
Beginning 0.00045 0,711

End -0.00001 -0.02
End -0.00038 -0.599

Beginning -0.00013 -0.137

3
Beginning -0.00013 -0.143

End 0.00053 0.583
End -0,00028 -0.303

Beginning 0.01679 33.\53

1
Beginning 0.01796 35.459

End 0.02193 43.308
End 0.02299 45.387

Beginning 0.02l\ 1 33.018

Positive Control 2
Beginning 0.01890 29,559

End 0.02698 42.195
End 0.02895 45.263

Beginning 0.02954 32.325

3
Beginning 0.02631 28.795

End 0.03350 36.662
End 0.03243 35.489

Beginning 0.03258 64.323

1
Beginning 0.03287 64.893

End 0.04453 87.923
End 0.04408 87.03

Beginning 0.03943 61.66

Negative Control 2
Beginning 0.03304 51.669

End 0.05887 92.055
End 0.05938 92.85

Beginnino 0.06231 68.192

3
Beginning 0.05479 59.964

End 0.08802 96.324
End 0.08752 95.781

a. Percent of control values were calculated by dividing the corrected aromatase activity values by the

average of the four full enzyme activity control values within the same replicate and multiplied by 100
percent.
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Table A-2h. Reference Chemical VII: Chrysin

Microsomes Prepared by: Battelle

Full Enzyme Activity Control, Background Activity Control, Positive
Control, and Negative Control Corrected Aromatase Activity, and Percent
of Control Data by Replicate and Portion (Beginning or End) for Placental
Aromatase Assay.

Aromatase Activity Replicate Porton Corrected % of ControlAromatase Activity
Beginning 0.05690 I 12.345

I
Beginning 0.05381 106.247

End 0.04698 92.768
End 0.04489 88.64

Beginning 0.06201 96.973

Full Activity Control 2
Beginning 0.06411 100.25

End 0.06547 102.384
End 0.06420 100.393

Beginning 0.09192 100.6

3
Beginning 0.09223 100.93

End 0,09103 99,616
End 0.09033 98.854

Beginning 0.00004 0.077

I
Beginning -0.00029 -0.577

End 0.00024 0.469
End 0.00002 0.032

Beginning -0.00006 -0.093

Background Control 2
Beginning 0.00045 0.711

End -0.00001 -0.02
End -0.00038 -0,599

Beginning -0.00013 -0.137

3
Beginning -0.00013 -0.143

End 0.00053 0.583
End -0.00028 -0.303

Beginning 0.01679 33.153

i
Beginning 0.01796 35.459

End 0.02193 43.308
End 0.02299 45.387

Beginning 0.02111 33.018

Positive Control 2
Beginning 0.01890 29.559

End 0.02698 42.195
End 0.02895 45.263

Beginning 0.02954 32.325

3
Beginning 0.02631 28.795

End 0.03350 36.662
End 0.03243 35.489

Beginning 0.03258 64.323

1
Beginning 0.03287 64.893

End 0.04453 87.923
End 0.04408 87.03

Beginning 0.03943 61.66

Negative Control 2
Beginning 0.03304 51.669

End 0.05887 92.055
End 0.05938 92.85

Beginning 0.06231 68.1 92

3
Beginning 0.05479 59.964

End 0.08802 96.324
End 0.08752 95.781

a. Percent of control values were calculated by dividing the corrected aromatase activity values by the

average of the four full enzyme activity control values within the same replicate and multiplied by 100
percent.
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Table A-2i. Reference Chemical IX: Dicofol
Microsomes Prepared by: In Vitro Technologies

Full Enzyme Activity Control, Background Activity Control, Positive
Control, and Negative Control Corrected Aromatase Activity, and Percent
of Control Data by Replicate and Portion (Beginning or End) for Placental
AroIDatase Assay.

Aromatase Activity Replicate Porton Corrected
% of Control'Aromatase Activitv

Beginning 0.10719 112.074

I
Beginning 0.10667 111.539

End 0.08293 86.707
End 0.08577 89.68

Beginning 0.13225 107.269

Full Activity Control 2
Beginning 0.12168 98.694

End 0.12013 97.434
End 0.11910 96.603

Beirnning 0.10730 98.475

3
Beginning 0.11646 106.888

End 0.1 0759 98.742
End 0.10449 95.896

Beginning -0.00002 -0.018

I
Beginning -0.00043 -0.445

End 0.00054 0.56
End -0.00009 -0.097

Beginning 0.00018 0.145

Background Control 2
Beginning -0.00031 -0.251

End 0.00005 0.038
End 0.00008 0,068

Beginning 0.0029 0.262

3
Beginning -0.00003 -0.026

End -0.00017 -0.158
End -0.00009 -0.079

Beginning 0.04453 46,56

i Beginning 0.04214 44.061
End 0.04027 42.101
End 0.04003 41.853

Beginning 0.05046 40.925

Positive Control 2
Beginning 0.04560 36.983

End 0.05503 44.632
End 0.05598 45.409

Beginning 0.04399 40.375

3
Beginning 0.04376 40.164

End 0.04086 37.502
End 0.04424 40.604

Beginning 0.06928 72.437

I
Beginning 0,06932 72.483

End 0.07851 82.094
End 0.07575 79.207

Beginning 0.08093 65.643

Negative Control 2
Beginning 0.07512 60.927

End 0.11791 95.64
End 0.11415 92,585

Beginning 0,10489 96,263

3
Beginning 0.1 0134 93.006

End 0.09987 91.658
End 0.09009 82.686

a. Percent of control values were calculated by dividing the corrected aromatase activity values by the

average of the four full enzyme activity control values within the same replicate and multiplied by 100
percent.
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Table A-2j. Reference Chemical X: Atrazine

Microsomes Prepared by: In Vitro Technologies

Full Enzyme Activity Control, Background Activity Control, Positive
Control, and Negative Control Corrected Aromatase Activity, and Percent
of Control Data by Replicate and Portion (Beginning or End) for Placental
Aromatase Assay.

Aromatase Activity Replica te Portion Corrected
% of Control'Aromatase Activity

Beginnina 0.10719 i 12.074

1
Beginning 0.10667 111.39

End 0.08293 86.707
End 0.08577 89.68

Beginning 0.13225 107.269

Full Activity Control 2 Beginning 0.12168 98.694
End 0.12013 97.434
End 0.11910 96.603

Beginning 0.10730 98.475

3
Beginning 0.1 1646 106.888

End 0.10759 98,742
End 0.10449 95.896

Beginning -0.00002 -0.018

I
Beginning -0.00043 -0.445

End 0.00054 0.56
End -0.00009 -0.097

Beginning 0.00018 0.145

Background Control 2
Beginning -0.00031 -0.251

End 0.00005 0.038
End 0.00008 0.068

Beginning 0.00029 0.262

3
Beginning -0.00003 -0.026

End -0.00017 -0.158
End -0.00009 -0.079

Beginning 0.04453 46.56

1
Beginning 0.04214 44.061

End 0.04027 42.101
End 0.04003 41.853

Beginning 0.05046 40.925

Positive Control 2
Beginning 0.04560 36.983

End 0.05503 44.632
End 0.05598 45.409

Beginning 0.04399 40.375

3
Beginning 0.04376 40.164

End 0.04086 37.502
End 0.04424 40.604

Beginning 0.06928 72437

1
Beginning 0.06932 72.483

End 0.07851 82.094
End 0.07575 79.207

Beginning 0.08093 65.643

Negative Control 2
Beginning 0.07512 60.927

End 0.1 1791 95.64
End 0.11415 92.585

Beginning 0.10489 96.263

3
Beginning 0.10134 93.006

End 0.09987 91.658
End 0.09009 82.686

a. Percent of control values were calculated by dividing the corrected aromatase activity values by the

average of the four full enzyme activity control values within the same replicate and multiplied by 100
percent.
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APPENDIX D

WIL RESEARCH LABORATORIES REPORT





ERRATA

To the Draft Final Report
For WA 4-16, Task 7

The amino glutethimide and ketoconazole ICso values reported in the individual
laboratory reports are incorrect by a factor of 10, i.e., the ICso for aminoglutethimide is IO-fold
high and for ketoconazole is IO-fold low. This error occurred due to a miscommunication by the
Chemical Repository as to the identity of these two reference chemicals and their respective
stock concentrations. In this overall report, the errors were corrected for each of the laboratories
in order for an evaluation of the intralaboratory and interlaboratory results to be made without
having to be concerned about this discrepancy. The individual laboratory reports wil be
corrected by their respective study directors when the draft final reports are finalized.
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Quality Assurance Statements

The study was inspected in compliance and audited in accordance with the United States
Environmental Protection Agency (EPA) Good Laboratory Practice Standards (40 CFR Part 160), October
16, 1989; the United States EPA Good Laboratory Practice Standards (40 CFR Part 792), September 18,
1989; the standard operating procedures of WIL Research Laboratories, LLC, and the protocol and
protocol amendments as approved by the Sponsor, with the following exceptions. The Sponsor has
assured GLP compliance of the initial chemical analyses of the bulk chemicals for identity and purity and
the preparation of stock formulations.

Intra-laboratory data requiring statistical analysis were analyzed by BioSTAT Consultants, Inc.,
following the current procedural guidelines of BioSTAT Consultants, Inc. BioSTAT Consultants, Inc.
provided a statistical analysis report, which is included as Appendix E. Quality Assurance auditing of the
statistical report (for internal consistency with the study report) was conducted under the direction of the
Quality Assurance Unit of WIL Research Laboratories, LLC.

Quality Assurance findings, derived from the inspections during the conduct of the study and from
the inspections of the raw data and draft report are documented and have been reported to the Study
Director. A status report is submitted to management monthly. This report accurately reflects the data
generated during the study. The methods and procedures used in the study were those specified in the
protocol, its amendments and the standard operating procedures of WIL Research Laboratories, LLC,

The raw data and draft report were audited by the WIL Quality Assurance Unit prior to submission
to the Sponsor to assure that the Final Report accurately describes the conduct and the findings of the
study. Quality control (QC) and quality assurance (QA) procedures followed those outlined in the Quality
Assurance Project Plan (QAPP) that was prepared for this study.
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1_0 Executive Summary
The placental aromatase assay combines human placental microsomes, substrate,

appropriate cofactors and reference chemicals in a common reaction vessel under optimized
conditions for the enzyme. The effect of the reference chemicals on microsomal enzyme activity
is evaluated by measuring the amount of product formed by the enzyme-catalyzed substrate
oxidation, The aromatase assay is conducted over a range of reference chemical concentrations
such that a dose response curve can be developed and an ICso calculated to quantify the
concentration of reference chemical required to inhibit aromatase activity by 50%. The general
purpose of this assay is to screen chemicals for their abiliy to inhibit aromatase activity, an
indication of the chemical's potential to disrupt endocrine function. This specific study was
undertaken to demonstrate the conduct and responsiveness of the placental microsome
aromatase assay at WIL Research Laboratories, LLC (a participating laboratory in the inter-
laboratory validation) using the known aromatase inhibitor 4-hydroxyandrostenedione as a
Positive control, lindane as a Negative control and ten reference chemicals whose ICso will be
determined in the course of this Task
(WA 4-16, Task 7).

Complete dose response curves were achieved consistently with the reference chemicals
prochloraz, 4-nonylphenol, fenarimol, dicofol, econazole, chrysin, aminoglutethimide and
ketoconazole. Generally, reference chemical concentrations ranging from 1x10.10M to 1x10.3M

resulted in sigmoidal dose response curves ranging from no inhibition (100 percent of control) to
almost full inhibition (approximately 0-5% percent of control), respectively. As expected, no
inhibition of aromatase activity was detected in the presence of any tested concentration of
atrazine or dibenz(a,h)anthracene. The inclusion of Full Enzyme and Background Activity
controls at the beginning and end of each assay ensured that the conditions were constant
throughout each successful replicate test and that there was no background activity that might
interfere with the interpretation of the results. The inclusion of Positive and Negative controls at
the beginning and end of each assay demonstrated the reliable and reproducible response of the
enzyme to a known inhibitor and a known non-inhibitor of aromatase activity.

2.0 Introduction

2. 1 Background
The Food Quality Protection Act of 1996 was enacted by Congress to authorize the EPA

to implement a screening program on pesticides and other chemicals found in food or water
sources for endocrine effects in humans. Thus, the U.S. EPA is implementing an Endocrine
Disruptor Screening Program (EDSP). In this program, comprehensive toxicological and
ecotoxicological screens and tests are being developed for identifying and characterizing the
endocrine effects of various environmental contaminants, industrial chemicals and pesticides.
The program's aim is to develop a two-tiered approach, e.g., a combination of in vitro and in vivo
mammalian and ecotoxicological screens (Tier 1) and a set of definitive in vivo tests (Tier 2) for
identifying and characterizing endocrine effects of pesticides, industrial chemicals and
environmental contaminants. Validation of the individual screens and tests is required, and the
Endocrine Disruptor Methods Validation Advisory Committee (EDMVAC) will provide advice and
counsel on the validation assays. Battelle Memorial Institute is administering the aromatase
validation for the EPA.

Estrogens are sex steroid hormones that are necessary for female reproduction and
affect the development of secondary sex characteristics of females. Estrogens are
biosynthesized from cholesterol by a series of enzymatic steps, with the last step involving the
conversion of androgens into estrogens by the enzyme aromatase. Estrogen biosynthesis occurs
primarily in the ovary in mature, premenopausal women. During pregnancy, the placenta is the
main source of estrogen biosynthesis. Small amounts of these hormones are also synthesized
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by the testes in the male and by the adrenal cortex, the hypothalamus and the anterior pituitary in
both sexes. The major source of estrogens in both postmenopausal women and men occurs in
extraglandular sites, particularly in adipose tissue. One potential endocrine target for
environmental chemicals is the enzyme aromatase, which catalyzes the biosynthesis of
estrogens. An aromatase assay is proposed as one of the Tier 1 Screening Battery Alternate
Methods. A detailed literature review on aromatase was performed by the EDSP and
encompassed (1) searching the literature databases, (2) contacting individuals to obtain
information on unpublished research and (3) evaluating the literature and personal
communications (WA 2-7).

Aromatase is a cytochrome P450 enzyme complex responsible for estrogen biosynthesis
and converts androgens such as testosterone and androstenedione into the estrogens estradiol
and estrone, respectively. Aromatase is present in the ovary, placenta, uterus, testis, brain and
extraglandular adipose tissues. Two proteins, cytochrome P450arom and NADPH-cytochrome
P450 reductase, are necessary for enzymatic activity, and the enzyme complex is localized in the
smooth endoplasmic reticulum. The aromatase gene, designated CYP19, encodes the
cytochrome P450arom and consists of 10 exons, with the exact size of the gene exceeding
70 kilobases. Aromatase is also found in breast tissue and the importance of intratumoral
aromatase and local estrogen production is being unraveled. Effective aromatase inhibitors have
been developed as therapeutic agents for estrogen-dependent breast cancer to reduce the
growth stimulatory effects of estrogens in breast cancer. Investigations on the development of
aromatase inhibitors began in the 1970s and have expanded greatly in the past three decades.

An in vitro aromatase assay could easily be used as a screening method in the Tier 1
Screening Battery to assess the potential effects of various environmental toxicants on aromatase
activity. Both in vitro subcellular (microsomal) assays and cell-based assays are available for
measuring aromatase activity. The in vitro subcellular assay using human placental microsomes
is commonly used to evaluate the ability of pharmaceuticals and environmental chemicals to
inhibit aromatase activity. In addition, human JEG-3 and JAR choriocarcinoma cell culture lines,
originally isolated from cytotrophoblasts of malignant recombinant tissues, have been used as in
vitro systems for measuring the effects of compounds on aromatase activity. These cell lines are
also utilized for investigation on the effects of agents in placental toxicology.

Numerous flavonoids and related phytoestrogen derivatives have been extensively
evaluated for their ability to inhibit aromatase activity for two primary reasons: (1) these natural
plant products can serve as possible leads for the development of new nonsteroidal aromatase
inhibitors; and (2) humans and other animals are exposed to these agents through the diet. In
general, the flavonoids and related analogs demonstrate aromatase inhibition with ICso values in
the micromolar range; however, these compounds lack both the potency and specificity of
aromatase inhibitors developed for breast cancer therapy. Several pesticides have also
demonstrated inhibition of aromatase activity in the human placental microsomal assay system,
with ICso values for aromatase inhibition ranging from 0.04 mM to greater than 50 mM (Battelle,
2005).

The human placental microsomal aromatase assay has been recommended as an in
vitro aromatase screening assay to be included in the Tier 1 Screening Battery. This assay will
detect environmental toxicants that possess the ability to inhibit aromatase activity. Prevalidation
studies on placental aromatase (WA 2-24) were conducted to optimize the microsomal aromatase
assay protocol for human placenta, demonstrate the utility of the microsomal assay to detect
known aromatase inhibitors, and compare to the performance of a recombinant microsomal
assay system. Concerns with this initial work involving high variability in some runs and partial
inhibition curves were addressed in a supplemental prevalidation study (WA 4-10). The placental
microsome aromatase assay was previously validated at WIL Research Laboratories using the
known aromatase inhibitor 4-hydroxyandrostenedione (4-0H ADSN) as a Positive control
(WIL-431 006, WA 4-16, Task 4). In addition, the microsomes used in this Task underwent
preliminary validation for activity and inhibition response (WIL-431 008, WA 4-16, Task 6) prior to
acceptance for this Task.
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2.2 Task Description And Objectives
WIL Research Laboratories, LLC (as one of the participating laboratories in the

inter-laboratory evaluation) has demonstrated the responsiveness of the human placental
microsomal aromatase assay to a series of 10 reference chemicals: aminoglutethimide,
ketoconazole, prochloraz, 4-nonylphenol, dibenzra,hlanthracene, econazole, fenarimol, chrysin,
dicofol and atrazine. For inter- and intra-laboratory variability assessment, each chemical was
tested via three repetitions on each of three days (replicates). Each replicate included Full
Enzyme Activity controls, Background Activity controls, and Positive and Negative controls to
support the validation of the human placental microsomal aromatase assay. This report
describes the intra-laboratory data for WIL Research, LLC.

3.0 Materials And Methods

3.1 Substrate
The substrate for the aromatase assay was androstenedione (ASDN). Non-radiolabeled

and radiolabeled ASDN were used. The non-radiolabeled ASDN (Lot # 024K0809) was obtained
from Sigma (St. Louis, MO) by the Sponsor's Chemical Repository and was then distributed to
the participating laboratories. It had a reported purity of 100%. The radiolabeled
androstenedione ((1 ß-3Hl-androstenedione, r3H1ASDN, Lot # 3538-496), was obtained from
Perkin Elmer Life Science (Boston, MA) and had a reported specific activity of 25.30 Ci/mmol.
Radiochemical purity was reported by the supplier to be ;: 97%. Radiochemical purity was
assessed by high performance liquid chromatography (HPLC) by the lead laboratory and found to
be 97%. The results of this analysis are presented in the report contained in Appendix C.

A mixture of ASDN and r3H1ASDN was made such that the final concentration of ASDN in
the assay was 100 nM, and each assay contained approximately 0.1 ¡.Ci of tritium. This was
accomplished by preparing a 100-fold dilution of the radiolabeled stock in buffer. In addition, a 1
mg/mL solution of ASDN in ethanol was prepared, and then dilutions of stock ASDN were made
in buffer to a final concentration of 1 ¡.g/mL. To make 8 mL of substrate solution (enough for 80
tubes), 4.5 mL of the 1¡.g/mL solution of ASDN, 800 ¡.L of the eH1ASDN dilution and 2.7 mL
buffer were combined. For accuracy, the weight of each component added to the substrate
solution was recorded. To determine the specific activity of the ASDN substrate, aliquots of
substrate solution (ca 20 ¡.L, weighed) were combined with scintillation cocktail for radiochemical
content analysis.

3.2 Reference And Control Chemicals
Reference chemicals were selected by the EPA to represent a range of aromatase

inhibitors and known non-inhibitors, as described in the following table. The Sponsor's Chemical
Repository (CR) was responsible for the chemistry activities required to perform this study. Their
responsibilities included chemical procurement, solubility, formulation stability assessment,
formulation preparation, formulation analysis and shipment of stock formulation to the
participating laboratories. These chemistry activities and results are described in the Sponsor's
Chemistry report which is submitted in conjunction with this document.
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aminoglutethimide

chrysin

dicofol

econazole (nitrate)

ketoconazole

atrazine

fenarimol

4-nonylphenol

Non-steroidal aromatase inhibitor

Potent flavonoid

Organochlorine

Potent imidazole anti-fungal

Weak imidazole anti-fungal

Affects aromatase gene expression; no aromatase inhibition

pyrimidine fungicide

Affects Androgen Receptor/Estrogen Receptor; no aromatase
inhibition

conazole fungicide

Known non-aromatase inhibitor; Ah receptor agonist

prochloraz

dibenz (a,h) anthracene

When reference chemicals arrived at WIL, they were assigned a unique identification
number (e.g. MET-XXY) which was recorded and dated on the log-in sheet as specified in WIL
standard operating procedures. Also recorded on the log-in sheet were the label identification
information, quantity received, storage conditions, storage location and a physical description of
the materiaL. Any documents accompanying the shipment were filed with the log-in sheet. The
following table summarizes reference chemical information, including the WIL identification
number assigned. The reference chemicals were numbered 1-10 by the CR and these same
numeric designations were used when the samples were coded prior to distribution to the
participating laboratories. This ensured that, for example, Chemical 1 was always the same
chemical in each laboratory. This is important for the proper balancing of the study as outlined in
Section 3.3.

Each replicate tested the response of aromatase activity to the presence of eight
concentrations of a reference chemicaL. The reference chemicals were identified by the code
assigned by the CR prior to distribution to the assaying technicians to ensure that the replicates
were conducted blind for reference chemical identity. Each reference chemical in this task was
tested via three independent replicates, All three replicates for a given reference chemical were
conducted by the same technician. However, the same technician was not required to perform
the three replicates for all ten reference chemicals. Multiple reference chemicals were conducted
on some days. Each replicate for a given reference chemical was conducted entirely
independently of the other replicates for that reference chemicaL. Thus, when multiple assays
were conducted on a given day by a single technician, those assays used different reference
chemicals. Reference chemicals were unblinded for data analysis and report writing.

Reference Chemical Information 

Stock Vehicle
Chemical name Chemical Mfr.

CAS No. Molecular MW Solution (used for StorageCode Purity formula dilution
(WILIO) atWIL)

4-0H 95%
4-Androsten-4-ol- ASON

99% 566-48-3 C'9H2603 302.4 MET- Ethanol -5°C3,17-dione (Positive 0300A Lot # 
Control) SWOO45

OMSO
Lindane Negative

99.6% 58-89-9 C6H6CI6 290.8 MET- Lot # 
-5°CControl 0299A 2969A4

6428
Reference OM SO 

Aminoglute-
Chemical 99% 125-84-8 C'3H'6N202 232.3 MET- Lot # -5°Cthimide

1 0301A 2969A4
6428
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Reference Chemical Information 

Stock Vehicle
Chemical name Chemical Mfr.

CAS No. Molecular MW Solution (used for StorageCode Purity formula dilution at
(WILIO) Will

Reference
MET- OMSO Lot #Ketoconazole Chemical ::99% 65277-42-1 C2sH2sCI2N404 531.43

0302A 2969A46428 -5°C
2

Reference
MET- OMSO Lot #Prochloraz Chemical 99.5% 67747-09-5 C1sH1SCliN302 376.7
0308A 2969A46428 RT

3
Reference

MET- OMSO Lot #4-Nonylphenol Chemical ,98.5% 104-40-5 C1sH24O 220.4
0319A 2969A46428 -5°C

4

Oibenz(a,h)- Reference
MET- OMSO Lot #Chemical 97% 53-70-3 C22H14 278.35 -5°Canthracene

5 0320A 2969A46428

Reference
MET- OMSO Lot #Fenarimol Chemical 99% 60168-88-9 C17H12C12N20 331.2

0309A 2969A46428 RT
6

Reference
CisH1SCIiN20- MET- OMSO Lot #Econazole Chemical 98% 24169-02-6 444.7 -5°C

7 HN03 0313A 2969A46428

Reference 98.2- MET- OM SO Lot #Chrysin Chemical
101.4%

480-40-0 CisHl004 254.2
0314A 44155 2-8°C

8
Reference

MET- OMSO Lot #Oicofol Chemical 96.5% 115-32-2 C14HgCIsO 370.47
0317A 2969A46428 -5°C

9
Reference

MET- OMSO Lot #Atrazine Chemical 98% 1912-24-9 CSH14CINs 215.69
0318A 2969A46428 -5°C

10

The Positive control (4-0H ASDN) was received as a 0.01 M stock solution in 95%
ethanoL. This solution was used to create a 5 X 10.8 M working stock solution by first diluting
10 i-L to 1 mL in 95% ethanol, then diluting again by adding 50 i-L of that solution to an additional
950 i-L of 95% ethanoL. Lindane was received as a 0.1 M stock solution in DMSO. The stock
solution was diluted 100-fold (10 i-L in 1 mL DMSO) and then ten-fold (100 i-L in 1 mL DMSO) to
create a 1 x 10.4 M solution. The concentration of 4-0H ASDN was determined from previous
work assignments (WA 4-16 Task 4, WIL-431 006) and published values (reviewed in WA 4-10).
The concentration of lindane was chosen because it was in the range of the concentration of
reference chemicals, although no concentration was expected to inhibit aromatase.

The reference chemicals were received as 0.01 M or 0.1 M stock solutions in DMSO.
The reference chemicals were diluted in DMSO according to the following schemes.
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Reference Chemical Dilutions - 0.01 M Stock Solution (Chrysin, Ketoconazole,
Dibenz( a, h)anthracene)

Reference Chemical
Diluent (jJL Solution Target

Stock solution Concentration ConcentrationDMSO)
(M) in Assay (M)

jJL M

Concentration 1 200 1 X 1 0-2 0 1 x 1 0-2 1 x 1 0-4

Concentration 2 100 1 X 1 0-2 900 1 x 1 0-3 1 x 1 0-5

Concentration 3 500 1 X 1 0-3 500 5 x 1 0-4 5 x 1 0-6

Concentration 4 100 1 X 10-3 900 1 x 1 0-4 1 X 10-6

Concentration 5 100 1 x 1 0-4 900 1 x 1 0-5 1 x 10-7

Concentration 6 100 1 x 1 0-5 900 1 x 1 0-6 1 x 1 0-8

Concentration 7 100 1 x 1 0-6 900 1 x 10-7 1 x 1 0-9

Concentration 8 100 1 x 10-7 900 1 x 1 0-8 1 X 10-10

Reference Chemical Dilutions - 0.1 M Stock Solution
(Aminoglutethimide, Prochloraz, 4-Nonylphenol, Fenarimol, Econazole, Dicofol, Atrazine)

Reference Chemical
Diluent (jJL Solution Target

Stock solution Concentration ConcentrationDMSO)
(M) in Assay (M)

jJL M

Concentration 1 200 1 X 10-1 0 1 X 10-1 1 x 1 0-3

Concentration 2 100 1 X 10-1 900 1 x 1 0-2 1 X 10-4

Concentration 3 100 1 X 1 0-2 900 1 X 10-3 1 x 10-5

Concentration 4 100 1 X 10-3 900 1 x 1 0-4 1 x 10-6

Concentration 5 100 1 x 10-4 900 1 x 1 0-5 1 x 10-7

Concentration 6 100 1 x 1 0-5 900 1 x 1 0-6 1 x 10-8

Concentration 7 100 1 x 10-6 900 1 x 10-7 1 x 1 0-9

Concentration 8 100 1 x 10-7 900 1 x 1 0-8 1x10-1O

After completion of the first replicate for each reference chemical, the data were reviewed
and the concentration of reference chemical used in the second and third replicates were
adjusted to better define the dose-response curve. The decision whether to adjust test
concentrations was made by the Study Director. The decision was based on the results from the
first replicate with the following guidelines in mind:

· If insolubility was observed at the high concentration (10-3 M), then the highest
concentration for the second and third replicates was set at the highest concentration that
appeared to be soluble (limited to 10-4 or 10-5 M). The highest concentration tested was
never lower than 10-5 M.
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. When the highest concentration to be tested was lowered to 10.4 M, then mid-log
concentration(s) were added near the estimated IC50 based on the replicate one results in
order to keep eight concentrations in the test set.

The lowest concentration to be tested was 10-10 M..

3.3 Microsomes
Human placental microsomes were received as multiple frozen aliquots from participating

laboratories. Upon receipt, the sample code numbers MET-0297A and MET-029BA were
assigned to the microsomes from Laboratory 4 (In Vitro Technologies) and Laboratory 2
(Battelle), respectively. The microsomes were stored between approximately -70 to -BO°C. On
the day of the assay, microsomes were thawed rapidly in a 37:t 1°C water bath, re-homogenized
by briefly vortex mixing and then kept on ice until used. Separate aliquots of microsomes were
used for each assay. At no point were microsome aliquots thawed, re-frozen and thawed again
for use. As determined in WA4-16 Task 6 (WIL-43100B), the concentration of the stock
microsomes differed depending on the source. Therefore, the dilution factors were adjusted to
ensure that the final protein concentration of the microsomes in the assay was approximately
0.0125 mg/mL. The final concentration of the microsomes in the stock solution was determined
on each assay day regardless of assay source.

For each chemical (1 to 10), Laboratory 2 (Battelle) supplied two of laboratories with
microsomes and Laboratory 4 (In Vitro Technologies) supplied the other two. The distribution of
microsomal preparations differed for different chemicals. M2 denotes the microsomal preparation
from Laboratory 2 and M4 denotes the microsomal preparation from Laboratory 4. The four

laboratories used microsomal preparations from the laboratories as shown in the following table.

Microsome Distribution and Testing Matrix

Analysis Laboratory

Laboratory 1 Laboratory 2 Laboratory 3
Laboratory 4

Chemical In VitroRTI Battelle WIL
Technologies

Chemical 1 M2 M2 M4 M4

Chemical 2 M2 M2 M4 M4

Chemical 3 M4 M4 M2 M2

Chemical 4 M2 M4 M2 M4

Chemical 5 M4 M2 M4 M2

Chemical 6 M4 M4 M2 M2

Chemical 7 M2 M4 M4 M2

Chemical B M2 M4 M4 M2

Chemical 9 M4 M2 M2 M4

Chemical 10 M4 M2 M2 M4
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Each test laboratory analyzed five chemicals with a microsomal preparation made in
Laboratory 2 and five chemicals with a microsomal preparation made in Laboratory 4. Across the
10 chemicals, the laboratories were approximately balanced for comparison of M2 and M4. Thus
if there was no interaction between laboratory or microsome source and chemical, the laboratory
effects were excluded from the comparison between microsomal preparations.

3.4 Other Assay Components

Assay Reagents -Information

Chemical Supplier WILID Lot Number

NADPH Sigma-Aldrich CP#05-077 A, B 074K7057
Propylene glycol J.T Baker CP#04-163 Y 41659

Sodium phosphate dibasic J.T Baker
CP#04-090 A11H37
CP#05-066 B14H25

Sodium phosphate monobasic J.T Baker CP#04-164 A28H21
TesUcontrol vehicle A - Ethanol, 95% Sponsor MET-0304A #1 SW0045

TesUcontrol vehicle B -
Sponsor MET-0303A#1 2969A46428

Dimethylsulfoxide (DMSO) MET-0316A#1 2969A44155

3.4.1 NADPH
Nicotinamide adenine dinucleotide phosphate (NADPH, reduced form tetrasodium salt) is

a required cofactor for aromatase activity. As such, it was included in excess in the aromatase
assay. First, 0.05 g NADPH was weighed and transferred into a 10-mL volumetric flask to make
a 5 mg/mL solution in phosphate buffer (see Section 3.4.2). Adding 100 jJL of this NADPH
solution to the reaction mixture resulted in a final assay concentration of 0.3 mM. NADPH was
prepared fresh every assay day and was stored on ice until adding to the reaction mixture.

3.4.2 Assay Buffer
Sodium phosphate monobasic and sodium phosphate dibasic solutions (0.1 M each)

were combined to create a final 0.1 M pH 7.4 solution. The assay buffer was stored refrigerated
for up to one month.

3.5 Protein Determination
The protein concentration of the microsome preparation was determined on each day of

use of the microsomes in the aromatase assay. Six standards were prepared ranging from
approximately 5 to 250 jJg/mL. Five of the six standards (5-125jJg protein/mL) were used to
generate the standard curve as the response of the assay was non-linear at 250 jJg protein/mL.
The protein standards were commercially made bovine serum albumin (BSA) standards obtained
from BioRad (Hercules, CA). QC standards (nominal protein concentrations of 10 and 100
jJg/mL) were prepared by the lead laboratory and distributed to each participating laboratory.
Each of these QC standards was run in duplicate with each run of the protein assay. Total protein
in standards, quality controls, and samples of the microsome preparation were analyzed using a
DC Protein Assay kit also purchased from BioRad. To a 200-jJL aliquot of unknown or standard,
100 jJL of BioRad DC Protein Kit Reagent A was added and vortex mixed. Next, 800 jJL of
BioRad DC Protein Kit Reagent B was added to each standard or unknown and the samples
were vortex mixed again. The samples were allowed to sit at room temperature for at least 15
minutes to allow for color development. The absorbance values were stable for about 1 hour.
Each sample (unknown and standard) was transferred to an appropriately labeled cuvette and the
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absorbance at 750 nm was measured using a spectrophotometer. The protein concentration of
the microsomal sample was determined by extrapolation of the absorbance value using the curve
developed from the protein standards.

3.6 Cytochrome P450 Aromatase (CYP19) Activity
Aromatase activity was determined via an in vitro screening assay utilizing human

placental microsomes supplied by either Laboratory 2 or 4. The assays were performed in
13 x 100 mm test tubes. Each test tube was uniquely identified with replicate, repetition, and
group information summarized in the table below as necessary to differentiate the tubes. In
addition to tubes containing inhibitor, Full Enzyme Activity controls (includes vehicle but no
inhibitor) and Background Activity controls (tubes contain no NADPH cofactor) were utilized to
determine 100% and 0% activity. Positive controls utilizing the known aromatase inhibitor
4-hydroxyandrostenedione and Negative controls containing the known non-inhibitor lindane were
also included in the assay design. The following table demonstrates the assay design with a 0.1
M stock of reference chemicaL. The reference chemical concentrations to be tested were
adjusted for 0.01 M reference chemical stocks, as shown in Section 3.2. Following the first
replicate, reference chemical concentrations were adjusted at the discretion of the Study Director,
as described in Section 3.2.

Sample type Repetitions
Description Concentration

(test tubes) (M final)

Full Enzyme Activity
2 Complete assay" with reference chemical vehicle

N/AControl control

Background Activity Control 2 Complete assay with reference chemical vehicle
N/Acontrol omittng NADPH

Positive Control 2
Complete assay with positive control chemical (4-0H

5 x 10'6ASDN) added

Negative Control 2 Complete assay with negative control chemical
1 x 10'6

(lindane) added

Reference Chemical 1
3 Complete assay with reference chemical added 1 x 10'3Concentration 1

Reference Chemical 1
3 Complete assay with reference chemical added 1 x 10"Concentration 2

Reference Chemical 1
3 Complete assay with reference chemical added 1 x 10'5Concentration 3

Reference Chemical 1
3 Complete assay with reference chemical added 1 x 10'6Concentration 4

Reference Chemical 1
3 Complete assay with reference chemical added 1 x 10'7Concentration 5

Reference Chemical 1
3 Complete assay with reference chemical added 1 x 10.6Concentration 6

Reference Chemical 1
3 Complete assay with reference chemical added 1 x 10.9Concentration 7

Reference Chemical 1 
3 Complete assay with reference chemical added 1 x 10'10Concentration 8
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Sample type Repetitions
Description Concentration

(test tubes) (M final)

Reference Chemical 2
3 Complete assay with reference chemical added 1 x 10.4Concentration 1

Reference Chemical 2
3 Complete assay with test themical added 1 x 10'5Concentration 2

Reference Chemical 2 
3 Complete assay with reference chemical added 5 x 10'6Concentration 3

Reference Chemical 2
3 Complete assay with reference chemical added 1 x 10'6Concentration 4

Reference Chemical 2
3 Complete assay with reference chemical added 1 x 10.7Concentration 5

Reference Chemical 2
3 Complete assay with reference chemical added 1 x 10.6Concentration 6

Reference Chemical 2
3 Complete assay with reference chemical added 1 x 10'9Concentration 7

Reference Chemical 2
3 Complete assay with reference chemical added 1 x 10"0Concentration 8

Full Enzyme Activity
2 Complete assay with reference chemical vehicle

N/AControl control

Background Activity Control 2 Complete assay with reference chemical vehicle
N/Acontrol omitting NADPH

Positive Control 2 Complete assay with positive control chemical (4-0H
5 x 10'6ASDN) added

Negative Control 2 Complete assay with negative control chemical
1 x 10'6

(lindane) added

. = Complete assay contains buffer, propylene glycol, microsomal protein, substrate and NADPH.
N/A = Not Applicable

Propylene glycol (100 f.L), 3H-ASDN substrate solution (100 jJL), NADPH (100 f.L,
excluded from Background Activity control), and vehicle or Reference Chemical (20 jJL) were
added to the appropriate test tube with buffer to make 1 mL total volume. Microsomes were
diluted to the appropriate concentration as detailed in Section 3.3. Both the reaction mixture and
the microsomes were incubated at 37 :! 1 °C independently for at least 5 minutes with shaking.
After the addition of 1 mL microsomes to the first test tube containing the reaction mixture, the
remaining assays were initiated at 10 second intervals. Each assay was incubated at 37 :t 1°C in
shaking water bath for 15 minutes. At the conclusion of the reaction time, tubes were quenched
with 2.0 mL of methylene chloride in the order in which microsomes had been added, one every
10 seconds. The tubes were vortex-mixed for approximately 5 seconds and placed on ice until all
tubes were quenched. The tubes were then vortex-mixed an additional 20-25 seconds. The
tubes were centrifuged for 10 minutes at approximately 162 x g to facilitate separation of the
organic and aqueous layers. The methylene chloride layer was removed and discarded; the
aqueous layers were extracted again with methylene chloride (2 mL). This extraction procedure
was performed one additional time. The aqueous layers were transferred to vials and duplicate
aliquots (0.5-mL) were transferred to liquid scintillation counting vials. Liquid scintillation cocktail
(Ultima Gold, Perkin Elmer, approximately 10 mL) was added to each counting vial and shaken to
mix the solution. Analysis of the samples was performed using a Beckman Coulter LS6500 liquid
scintillation counter (LSC).
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Radiolabel found in the aqueous fractions represented 3HzO formed. One 3HzO molecule
was released per molecule of radiolabeled ASDN converted to estrogen in a stereospecific
reaction. Thus, the amount of estrogen product formed was determined by dividing the total
amount of 3HzO formed (in dpm) by the specific activity of the eHjASDN substrate (expressed in
dpm/nmol). Results are presented as the activity (velocity) of the enzyme reaction normalized per
mg protein. The activity of the enzyme reaction is expressed in nmol/mg protein/min.

Each assay replicate was performed on the day shown in the following table. The same
technician performed each replicate for a given reference chemicaL. As discussed in Section 2.2,
study design and objectives were to be met by completing three repetitions with each reference
chemical on each of three replicate days.

Assay Dates by Technician

Replicate Date Technician

Aminoglutethimide Rep 1 7/20/2005 JG
Aminoglutethimide Rep 2 7/22/2005 JG
Aminoglutethimide Rep 3 7/26/2005 JG

Ketoconazole Rep 1 7/20/2005 JG

Ketoconazole Rep 2 7/22/2005 JG

Ketoconazole Rep 3 7/26/2005 JG

Prochloraz Rep 1 8/3/2005 TNB

Prochloraz Rep 2 8/5/2005 TNB

Prochloraz Rep 3 8/9/2005 TNB

4-Nonylphenol Rep 1 9/19/2005 JG

4-Nonylphenol Rep 2 9/22/2005 JG

4-Nonylphenol Rep 3 9/26/2005 JG
Dibenz(a,hjanthracene Rep 1 9/28/2005 TNB

Dibenz(a,hjanthracene Rep 2 9/30/2005 TNB

Dibenz(a,hjanthracene Rep 3 10/4/2005 TNB

Fenarimol Rep 1 8/3/2005 TNB

Fenarimol Rep 2 8/5/2005 TNB

Fenarimol Rep 3 8/9/2005 TNB

Econazole Rep 1 8/15/2005 JG

Econazole Rep 2 8/22/2005 JG

Econazole Rep 3 8/30/2005 JG

Chrysin Rep 1 8/15/2005 JG

Chrysin Rep 2 8/22/2005 JG

Chrysin Rep 3 8/30/2005 JG

Dicofol Rep 1 9/1/2005 TNB

Dicofol Rep 2 9/6/2005 TNB

Dicofol Rep 3 9/8/2005 TNB
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Assay Dates by Technician

Replicate Date Technician

Atrazine Rep 1 9/1/2005 TNB

Atrazine Rep 2 9/6/2005 TNB

Atrazine Rep 3 9/8/2005 TNB

3.7 Data Analysis
Relevant data were entered into the latest version of the MicrosoftCI Excel spreadsheet

Aromatase_Master_Versionx.y.xls (where x and y denote version number designation) supplied
by the Sponsor for calculation of aromatase activity and percent of control. Once the data was
entered, the spreadsheet was saved as a new document where the name reflects the study
number, reference chemical number and replicate. For each reference chemical, three
independent replicates of the concentration response curve fit were performed.

For each replicate, two repeat tubes of the Full Enzyme Activity controls, the Background
Activity controls and the Positive and Negative controls were run prior to the varying
concentrations of the reference chemicaL. Also, two repeat tubes of each control were run
following the reference chemical tubes. Three repetitions (tubes) were prepared for each
concentration of the reference chemicaL.

The data recorded for each replicate included assay date, reference chemicallD,
replicate, number of concentrations tested, technician, reference chemical concentration, total
DPM minus background DPM and calculated percent of Full Enzyme Activity. The spreadsheet
calculated DPM/mL for each aliquot of extracted aqueous incubation mixture and average
DPM/mL and total DPM for each aqueous portion after extraction. Total initial DPM was
calculated by the multiplication of the volume of substrate solution added to the incubation by the
substrate solution radiochemical content (average DPM/mL) and yields the total DPM present in
the assay tube at initiation. Background DPM was calculated as the average of the DPM present
in the aqueous portion for the Background Activity control tubes, and was subtracted from actual
DPM for all samples to provide DPM for calculating aromatase activity. This corrected DPM is
then converted to nmol product formed by dividing by the substrate specific activity (DPM/nmol).
The activity of the enzyme reaction is expressed in nmol/mg protein/min and was calculated by
dividing the amount of estrogen formed (nmol) by the product of mg microsomal protein used and
the incubation time.

The average activity in the four background-corrected Full Enzyme Activity control
samples for a given Replicate was calculated. Percent of Full Enzyme Activity remaining in the
presence of various Reference Chemical (inhibitor) concentrations was calculated by dividing the
aromatase activity at a given concentration by the average Full Enzyme Activity control and
multiplying by 100. Thus, the average percent activity across the four Background Activity repeat
tubes must necessarily equal 0 within each replicate and the average percent activity across the
four Full Enzyme Activity repeat tubes must necessarily equal 1 00 within each replicate.
Although percent of control values ideally vary between 0% near high inhibitor concentrations and
100% near low inhibitor concentrations, individual experimental percent of control activity values
will sometimes extend below 0% or above 100%.

In several instances, the percent of Full Enzyme Activity control values within a replicate
appeared to have an outlier. These values were subjected to a Q-test as described by Dean and
Dixon (1951). Briefly, with an n of 3, if the quotient of the difference between the outlier (X1) and
the next closest value (X2) and the range of values (IN exceed 0.94, the value could be rejected
with 90% confidence, as shown in the following equation:

(X2 - X1)
w = Q
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Percent of control activity data was exported to Prism (GraphPad, San Diego) for curve fitting.
IC50 (output as EC50 in Prism and used interchangeably in this report) was calculated using Prism
(v. 4.02) softare to fit the percent of control activity versus log concentration data to a curve
using the following equation:

Y = B + T-B
1 + 1Q(II-X)*H

The response curve was fitted by non-weighted least squares nonlinear regression analysis with

y =

X =

T =

B =

H =

jJ =

percent of control activity in the inhibitor tube

logarithm (base 10) of the concentration

top of plateau

bottom of plateau

Hill slope, ß

log1QIC5o (IC50 is the concentration corresponding to percent of control

activity equal to 50%).

Concentration response models were fitted for each replicate test within each reference
chemicaL. Based on the results of the fit within each replicate the extent of aromatase inhibition
was summarized as top (T), bottom (B), log10lC50 (f.) and slope (ß). The average values and
standard errors of T, B, log1QIC5o, or ß and the replicate-to-replicate components of variation were
calculated based on one-way random effects analysis of variance model fits. The estimated T, B,
log1QIC5o, and ß for a reference chemical were (weighted) means across the replicates. The
estimated overall standard errors were based on the standard errors within each replicate and the
replicate-to-replicate variability. The "Status" of each replicate of each response curve was
classified as:

· Complete curve - "inhibitor" - data were available up to at least 80% inhibition -
Calculated IC50.

· Incomplete curve - "presumed inhibitor" - Data were available up to at least 50%
inhibition but not beyond 80% inhibition - Calculated IC50.

· Incomplete curve -"equivocal" - Data were available to between 20% and 50% inhibition

- Did not calculate IC50.

· "No inhibition" - No data were available above 20% inhibition - Did not calculate IC50.

MicrosoftCI Excel using full floating decimal point calculations was used to determine
mathematical averages, standard deviations (sd), percent coefficient of variation (%CV) and
standard errors of the mean (sem) in order to assess the arithmetic variation between repetitions
(within a single replicate) and between replicates. Calculations were performed on the data as
collected or as displayed or output by instruments, with no censoring for quantitation limits or
significant figures. Slightly different results can be expected if calculations are based on the
values as presented in the tables because some numbers have been rounded for display.

Within each replicate of each reference chemical, quadruplicate repetitions were made of the
Full Enzyme Activity control, Background Activity control and Negative and Positive control tubes.
Half the repetitions were performed at the beginning of the replicate and half at the end. If the
conditions were consistent throughout the replicate test, the activity in the control tubes at the
beginning of the sample set are equivalent to those at the end of the sample set. To assess
whether this was the case, the control responses were adjusted for background DPM, divided by
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the average of the (background adjusted) Full Enzyme Activity control values, and expressed as
percent of control.

Three-factor mixed effects analysis of variance models were fitted, separately for the Full
Enzyme Activity control, the Background Activity control and the Positive and Negative control
tubes. The fixed effect factors in the analysis of variance were:

· reference chemical

· portion (beginning or end)

· portion by reference chemical interaction.

The random effects were:

· replicate nested within reference chemical

· portion by replicate within reference chemical interaction.

The residual error variation corresponded to repetition within reference chemical, replicate,
and portion. Statistical analysis was performed on the data reported as 'percent of Full Enzyme
Activity control.' Because the average of repetitions for the Background Activity and Full Enzyme
Activity controls within a reference chemical and replicate are constrained to be 0 and 100
respectively, and the way in which "percent of control" is defined, the variation associated with the
reference chemical effect and the replication within reference chemical effect were both
necessarily constrained to be O.

If the daily replicates were in control, then the portion main effect, the portion by reference
chemical interaction and the portion by replicate within reference chemical interaction would be
non-significant. If the portion by reference chemical interaction was significant, the nature of the
effect was assessed by comparing the portion effect (averaged across replicates) within each
reference chemical to the portion main effect. If the portion by replicate within reference chemical
interaction was significant, the nature of the effect was assessed by comparing the portion effect
within each replicate within a reference chemical to the portion effect averaged across replicates
within the same reference chemicaL. Simultaneity of inference was adjusted for by Bonferroni's
method.

3.8 Data Retention
The Sponsor has title to all documentation records, raw data, specimens or other work

product generated during the performance of the study. All work product generated by WIL
Research Laboratories, LLC, including raw paper data and pertinent electronic storage media,
are retained in the Archives at WIL Research Laboratories, LLC, as specified in the study
protocol. Data generated by BioSTAT Consultants, Inc. will be maintained in the archives at WIL
Research Laboratories, LLC. Data generated by the Sponsor will be maintained as defined in the
Sponsor's applicable standard operating procedures. Pertinent electronic storage media and the
original final report are retained in the Archives at WIL Research Laboratories, LLC, in
compliance with regulatory requirements.

4.0 Results

4.1 Radiochemical Purity
Purity Report: Appendix C

The radiochemical purity of the eHjASDN was determined by RTI International to be
97%. The concentration and specific activity of the substrate was used to calculate the
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aromatase activity in the assay following daily analysis of the assay substrate solution as detailed
in the following table.

Assay Substrate Analysis Results

Assay Substrate
Radio- Radiochemical Substrate Final

sol'n
Replicate chemical Radiochemical Stock Concentration

SpecificID Concentration (jJg/g)Code
(jJCi/g) (ASDN + 3H

Activity

ASDN) (dpm/nmol)

Aminoglutethimide
lH)-ASDN CP# 05-079 0.674 0.579 741060IKetoconazole Rep 1

Aminoglutethimide
lH)-ASDN CP# 05-079 0.634 0.589 684281IKetoconazole Rep 2

Aminoglutethimide
lH)-ASDN CP# 05-079 0.689 0.581 753259IKetoconazole Rep 3

Prochlorazl Fenarimol Rep 1 13H)-ASDN CP# 05-079 0.792 0.593 849956

Prochlorazl Fenarimol Rep 2 13H)-ASDN CP# 05-079 0.726 0.583 792035

Prochlorazl Fenarimol Rep 3 lH)-ASDN CP# 05-079 0.725 0.575 801061

4-Nonylphenol Rep 1 13H)-ASDN CP# 05-079 0.793 0.582 866645

4-Nonylphenol Rep 2 lH)-ASDN CP# 05-079 0.781 0.570 871364

4-Nonylphenol Rep 3 13H)-ASDN CP# 05-079 0.775 0.593 831192

Dibenzla,h)anthracene Rep
13H)-ASDN CP# 05-079 0.799 0.586 8660861

Dibenzla,h)anthracene Rep
13H)-ASDN CP# 05-079 0.805 0.570 8978562

Dibenzla,h)anthracene Rep
lH)-ASDN CP# 05-079 0.836 0.591 9000043

Econazolel Chrysin Rep 1 lH)-ASDN CP# 05-079 0.718 0.575 793187

Econazolel Chrysin Rep 2 lH)-ASDN CP# 05-079 0.693 0.585 753721

Econazolel Chrysin Rep 3 lH)-ASDN CP# 05-079 0.729 0.587 789640

Dicofoll Atrazine Rep 1 lH)-ASDN CP# 05-079 0.905 0.588 978424

Dicofoll Atrazine Rep 2 lH)-ASDN CP# 05-079 0.744 0.572 827457

Dicofoll Atrazine Rep 3 lH)-ASDN CP# 05-079 0.790 0.585 858574

4.2 Stock Formulation Analysis
Stock formulation analysis was performed by the CR. Briefly, solubility and formulation

analyses showed that the stock formulations provided to the laboratories for this study were
within the acceptance criteria for both average concentration and percent relative standard
deviation between analyses. The Stock Formulation Analysis Report will be included in the Final
Report submitted to the EPA which includes the reports from each lab involved in the
inter-laboratory validations.
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Reference Reference Stock Stock
Test or Control

Chemical Chemical Reference
Solution Solution

Chemical
Abbreviation Code ChemicallD

Concentration Expiration
Date

4-Hydroxy
4-0H ASDN NA MET-0300A 3.02 mg/mL

12-17-05Androstenedione 0.01M

Lindane (None) NA MET -0299A
29.08 mg/mL

12/16/050.1M

Aminoglutethimide AG 1 MET-0301A 23.2 mg/mL
8-28-050.1M

Ketoconazole KCZ 2 MET -0302A
5.31 mg/mL

8-28-050.01M

Prochloraz PCZ 3 MET -0308A
37.67 mg/mL

9-26-050.1M

4-Nonylphenol NYP 4 MET-0319A 22.04 mg/mL
10-03-05

0.1M

Dibenz(a,hjan-
DBA 5 MET-320A 2.78 mg/mL

10-03-05thracene 0.01M

Fenarimol FRM 6 MET-0309A 33.13mg/mL
8-24-050.1M

Econazole ECZ 7 MET-0313A 44.5 mg/mL
1 0-3-050.1M

Chrysin CYN 8 MET-0314A 2.54 mg/mL
11-17-050.01M

Dicofol DCF 9 MET-0317A 37.05 mg/mL
9-20-050.1M

Atrazine ATZ 10 MET-0318A 21.57 mg/mL
9-19-050.1M

4.3 Protein Analysis (Microsomes)
The protein concentration of each microsomal preparation was determined on the day

that the microsomes were used in the assay. Variation in the handling of microsomes during
dilution (e.g. homogenization procedure, see Section 3.3) was likely the source of the variability in
the protein concentrations shown in the following table when from the same source.
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Protein Analysis Results

Protein stock
Replicate Assay Date Source concentration

(mg/mL, measured)

Aminoglutethimide /Ketoconazole Rep 1 7/20/2005 Laboratory 4 8.089

Aminoglutethimide /Ketoconazole Rep 2 7/22/2005 Laboratory 4 8.442

Aminoglutethimide /Ketoconazole Rep 3 7/26/2005 Laboratory 4 8.436

Prochloraz/ Fenarimol Rep 1 8/3/2005 Laboratory 2 22.309

Prochloraz/ Fenarimul Rep 2 8/5/2005 Laboratory 2 19.426

Prochloraz/ Fenarimol Rep 3 8/9/2005 Laboratory 2 23.498

4-Nonylphenol Rep 1 9/19/2005 Laboratory 2 27.902

4-Nonylphenol Rep 2 9/22/2005 Laboratory 2 23.861

4-Nonylphenol Rep 3 9/26/2005 Laboratory 2 23.477

Dibenz(a,hjanthracene Rep 1 9/28/2005 Laboratory 4 9.081

Dibenz(a,hjanthracene Rep 2 9/30/2005 Laboratory 4 10.457

Dibenz(a,hjanthracene Rep 3 10/3/2005 Laboratory 4 9.838

Econazole/ Chrysin Rep 1 8/15/2005 Laboratory 4 7.288

Econazole/ Chrysin Rep 2 8/22/2005 Laboratory 4 6.634

Econazole/ Chrysin Rep 3 8/30/2005 Laboratory 4 8.444

Dicofol/ Atrazine Rep 1 9/1/2005 Laboratory 2 23.249

Dicofol/ Atrazine Rep 2 9/6/2005 Laboratory 2 24.471

Dicofol/ Atrazine Rep 3 9/8/2005 Laboratory 2 27.349

Quality Control standards for protein assay were included. Inter-laboratory differences in
protein concentration could be a factor in varying aromatase activity between labs. The results
from the determination of protein concentration for 10 and 100 jJg/mL BSA standards are
summarized as follows.

Replicate ExperimentaljJg/mL BSA Experimental f.g/mL BSA
(10 jJg/mL target) (100 jJg/mL target)

Aminoglutethimide /Ketoconazole Rep 1 8 107

Aminoglutethimide /Ketoconazole Rep 2 10 101

Aminoglutethimide /Ketoconazole Rep 3 10 92
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Replicate ExperimentaljJg/mL BSA ExperimentaljJg/mL BSA
(10 jJg/mL target) (100 jJg/mL target)

Prochloraz/ Fenarimol Rep 1 15 104

Prochloraz/ Fenarimol Rep 2 7 95

Prochloraz/ Fenarimol Rep 3 11 100

4-Nonylphenol Rep 1 13 93

4-Nonylphenol Rep 2 10 103

4-Nonylphenol Rep 3 10 100

Dibenz(a,hjanthracene Rep 1 11 105

Dibenz(a,hjanthracene Rep 2 13 101

Dibenz(a,hjanthracene Rep 3 11 101

Econazole/ Chrysin Rep 1 2 96

Econazole/ Chrysin Rep 2 1 98

Econazole/ Chrysin Rep 3 10 107

Dicofol/ Atrazine Rep 1 15 98

Dicofol/ Atrazine Rep 2 11 106

Dicofol/ Atrazine Rep 3 11 101

AVERAGE 9.94 100.71

Standard Deviation 3.69 4.51

%CV 37.06 4.48

Percent of Expected Value 99.44 100.71

4.4 Control Aromatase Activity
Figure 1 a. Full Enzyme Activity Controls by Portion
Figure 1 b. Full Enzyme Activity Controls - Difference by Portion (Beginning Minus End)
Figure 2a. Background Enzyme Activity Controls by Portion
Figure 2b. Background Enzyme Activity Controls - Difference by Portion (Beginning Minus End)
Figure 3a. Positive Controls by Portion

Figure 3b. Positive Controls - Difference by Portion (Beginning Minus End)
Figure 4a. Negative Controls by Portion

Figure 4b. Negative Controls - Difference by Portion (Beginning Minus End)

Appendix D - Individual Replicate Spreadsheets

Full Enzyme Activity controls were conducted at the beginning and end of each replicate.
The average of the four Background Activity controls within a replicate were necessarily 0 percent
and the average of the four Full Enzyme Activity controls within a replicate were necessarily
100 percent. The Full Enzyme Activity controls percent of control, the Background Activity
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controls percent of control and the Negative and Positive controls percent of control values were
plotted across reference chemical and replicate within reference chemical, with plotting symbols
distinguishing between beginning and end, and with reference line 0% (Background Activity
control) or 100% (Full Enzyme Activity control) respectively. These plots display the extent of
consistency across reference chemicals and replicates with respect to average value and
variability and provide comparisons of beginning versus end of each replicate. Additional plots
were prepared displaying the difference of the average of the first two percent of control values
(i.e., those based on the "beginning" tubes) and the average of the last two percent of control
values (i.e., those based on the "end" tubes) (beginning minus end) across reference chemicals
and replicates within reference chemicals. Each plot has a reference line of O.

As shown in the following table, the percent coefficient of variation (%CV) within each
replicate of all ten Reference Chemicals was generally less than 10%. Therefore, the enzymatic
activity was consistent throughout the assay. By contrast, the inter-assay variability within a
reference chemical was greater, but stil averaged approximately 16% over all chemicals and
enzyme preparations. Full Enzyme Activity by Portion and the difference in Full Enzyme Activity
by Portion are illustrated in Figures 1 a and 1 b.

Examining plots of Full Enzyme Activity across chemicals (Figure 1a) revealed that the
beginning values were frequently higher than the ending enzyme activity values. Plotting the
difference between the beginning end ending portion (Figure 1 b) showed that in fourteen of
eighteen cases the activity in the beginning portion was higher than the activity in the ending
portion. This will be evaluated for statistical significance in Section 4.7.

Full Enzyme Activitv Control Aromatase Activity - Aminoalutethimide/ Ketoconazole
Beginning

End Mean Within ReplicateMean Overall Mean OverallReplicate
(nmo/lmg (nmol/mg Mean %CV

(:t sd, sem) %CV
protein/min) protein/min) (:t sd, sem)

1 0.035 0.031 0.033
8.83(0.003,0.001)

2 0.054 0.048 0.051
7.09 0.045 20.94(0.004, 0.002) (0.010, 0.003)

3 0.053 0.051 0.052
4.43(0.002,0.001)

Full Enzyme Activity Control Aromatase Activity - Prochloraz/Fenarimol
Beginning End Within Replicate

Overall Mean OverallReplicate (nmol/mg (nmol/mg Mean %CV
(:t sd, sem) %CVprotein/min) protein/min) (:I sd, sem)

1 0.067 0.055 0.061
12.79

(0.008, 0.004)

2 0.059 0.044 0.052
18.03 0.061

17.04
(0.009, 0.005) (0.010, 0.003)

3 0.070 0.070 0.070
6.43

(0.005, 0.002)
Full Enzvme Activitv Control Aromatase Activitv - 4-Nonylphenol

Beginning End Within Replicate
Overall Mean OverallReplicate (nmo/lmg (nmol/mg Mean %CV
(:t sd, sem) %CVprotein/min) orotein/min) (+ sd, sem)

1 0.054 0.049 0.051
4.87

(0.002, 0.001)

2 0.059 0.057 0.058
3.27 0.059

11.64(0.002,0.001) (0.007, 0.002)
3 0.069 0.064 0.067

3.91
(0.003,0.001)
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Full Enzvme Activitv Control Aromatase Activitv - Dibenz a,hlanthracene
Beginning End Within Replicate

Overall Mean OverallReplicate (nmol/mg (nmol/mg Mean %CV
protein/min) protein/min) (:t sd, sem) (:t sd, sem) %CV

1 0.048 0.050 0.049
1.68(0.001, 0.000)

2 0.035 0.040 0.038
15.98 0.043

14.48(0.006, 0.003) (0.006, 0.002)
3 0.039 0.043 0.042

5.76(0.002,0.001)
Full Enzvme Activitv Control Aromatase Activitv - Econazole/Chrysin

Beginning End Within Replicate
Overall Mean OverallReplicate (nmol/mg (nmol/mg Mean %CV
(:t sd, sem) %CVprotein/min) orotein/min) (:f sd, sem)

1 0.073 0.072 0.072
1.72(0.001, 0.001)

2 0.070 0.062 0.066
8.17 0.062

19.02(0.005, 0.003) (0.012, 0.003)
3 0.048 0.046 0.047

4.18(0.002, 0.001)
Full Enzyme Activity Control Aromatase Activitv - Dicofol/Atrazine

Beginning End Within Replicate
Overall Mean OverallReplicate (nmol/mg (nmol/mg Mean %CV
(:f sd, sem) %CVorotein/min) orotein/min) (:f sd, sem)

1 0.063 0.061 0.062
2.28

(0.001, 0.001)

2 0.050 0.047 0.049
4.64 0.057

12.35(0.002, 0.001) (0.007, 0.002)
3 0.065 0.058 0.062

8.03
(0.005, 0.002)

Positive Enzyme Activity Control Aromatase Activity - Aminoglutethimide/Ketoconazole

Beginning
End Within Replicate

Overall Mean OverallReplicate (nmol/mg
(nmol/mg

Mean %CV
(:tsd, sem) %CVprotein/min)

protein/min) (:tsd, sem)

1 0.018 0.016 0.017
4.78

(0.001, 0.000)
0.023 0.021

2 0.025 0.022
(0.002, 0.001) 7.04 (0.003, 15.96

0.023 0.001 )
3 0.024 0.023

(0.001, 0.001)
5.19
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Positive Enzyme Activity Control Aromatase Activity - Prochloraz/Fenarimol

Beginning
End

Within Replicate
Overall Mean OverallReplicate (nmol/mg

(nmol/mg
Mean %CV

(:tsd, sem) %CVprotein/min)
protein/min) (:tsd, sem)

1 0.027 0.016 0.022
44.31

(0.010, 0.005)
0.017 0.022

2 0.021 0.013
(0.005, 0.002)

28.47 (0.007, 33.63

0.028 0.002)
3 0.027 0.028

(0.002,0.001)
8.12

Positive Enzyme Activity Control Aromatase Activity - 4-Nonylphenol

Beginning
End

Within Replicate
Overall Mean OverallReplicate (nmol/mg

(nmol/mg
Mean %CV

(:tsd, sem) %CVprotein/min)
protein/min) (:tsd, sem)

1 0.023 0.021 0.022
5.38

(0.001, 0.001)
0.025 0.025

2 0.026 0.024
(0.001, 0.001)

5.00 (0.003, 11.74

0.028 0.001 )
3 0.029 0.028

(0.001, 0.000)
2.52

Positive Enzyme Activity Control Aromatase Activity - Dibenz(a,hjanthracene

Beginning
End

Within Replicate
Overall Mean OverallReplicate (nmol/mg

(nmol/mg
Mean %CV

(:tsd, sem) %CVprotein/min)
protein/min) (:tsd, sem)

1 0.020 0.021 0.021 4.34
(0.001, 0.000)

0.016 0.018
2 0.017 0.015

(0.002,0.001) 9.58 (0.003, 15.12

0.017 0.001 )
3 0.015 0.019

(0.003, 0.001)
16.50

Positive Enzyme Activity Control Aromatase Activity - Econazole/Chrysin

Beginning
End

Within Replicate
Overall Mean OverallReplicate (nmol/mg

(nmol/mg
Mean %CV

(:tsd, sem) %CVprotein/min)
protein/min) (:tsd, sem)

1 0.029 0.027 0.028
6.61(0.002,0.001)

0.027 0.025
2 0.029 0.026

(0.002,0.001) 6.94 (0.004, 14.99

0.021 0.001 )
3 0.022 0.020

(0.001, 0.001)
5.58
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Positive Enzyme Activity Control Aromatase Activity - Dicofol/Atrazine

Beginning
End Within Replicate

Overall Mean OverallReplicate (nmol/mg
(nmol/mg

Mean %CV
(:tsd, sem) %CVprotein/min)

protein/min) (:tsd, sem)

1 0.029 0.025 0.027
13.91

(0.004, 0.002)
0.027 0.026

2 0.027 0.026
(0.001, 0.000)

1.94 (0.002, 8.74

0.024 0.001 )
3 0.025 0.024

(0.001, 0.000) 3.37

Negative Enzyme Activity Control Aromatase Activity - Aminoglutethimide/Ketoconazole

Beginning
End Within Replicate

Overall Mean OverallReplicate (nmol/mg
(nmol/mg

Mean %CV
(:tsd, sem) %CVprotein/min)

protein/min) (:tsd, sem)

1 0.033 0.030 0.032
5.46(0.002,0.001)

0.052 0.045
2 0.054 0.049

(0.003, 0.001)
5.79 (0.010, 21.99

0.050 0.003)
3 0.053 0.046

(0.004, 0.002)
8.03

Negative Enzyme Activity Control Aromatase Activity - Prochloraz/Fenarimol

Beginning
End Within Replicate

Overall Mean OverallReplicate (nmol/mg
(nmol/mg

Mean %CV
(:tsd, sem) %CVprotein/min)

protein/min) (:tsd, sem)

1 0.066 0.059 0.062
6.71

(0.004, 0.002)
0.049 0.059

2 0.058 0.040
(0.010, 0.005)

20.28 (0.010, 16.27

0.066 0.003)
3 0.068 0.064

(0.003, 0.001)
4.34

Negative Enzyme Activity Control Aromatase Activity - 4-Nonylphenol

Beginning
End

Within Replicate
Overall Mean OverallReplicate (nmol/mg

(nmol/mg
Mean %CV

(:tsd, sem) %CVprotein/min)
protein/min) (:tsd, sem)

1 0.055 0.050 0.052
5.22(0.003,0.001)

0.058 0.058
2 0.06 0.056

(0.002,0.001) 4.17 (0.006, 10.13

0.065 0.002)
3 0.067 0.063

(0.003,0.001)
4.47
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Negative Enzyme Activity Control Aromatase Activity - Dibenz(a,hjanthracene

Beginning
End

Within Replicate
Overall Mean OverallReplicate (nmol/mg

(nmol/mg
Mean %CV

(:tsd, sem) %CVprotein/min)
protein/min) (:tsd, sem)

1 0.049 0.039 0.044 20.46
(0.009, 0.005)

0.040 0.043
2 0.041 0.039

(0.002,0.001)
5.15 (0.005, 12.36

0.045 0.002)
3 0.045 0.044

(0.001, 0.000)
1.81

Negative Enzyme Activity Control Aromatase Activity - Econazole/Chrysin

Beginning
End Within Replicate

Overall Mean OverallReplicate (nmol/mg
(nmol/mg

Mean %CV
(:tsd, sem) %CVprotein/min)

protein/min) (:tsd, sem)

1 0.076 0.070 0.073
5.14

(0.004, 0.002)
0.063 0.060

2 0.068 0.058
(0.006, 0.003)

9.63 (0.013, 21.26

0.045 0.004)
3 0.049 0.041

(0.005, 0.002)
10.33

Negative Enzyme Activity Control Aromatase Activity - Dicofol/Atrazine

Beginning
End Within Replicate

Overall Mean OverallReplicate (nmol/mg
(nmol/mg

Mean %CV
(:tsd, sem) %CVprotein/min)

protein/min) (:tsd, sem)

1 0.062 0.057 0.060 4.99(0.003,0.001)
0.049 0.054

2 0.052 0.046
(0.004, 0.002)

8.98 (0.009, 16.07

0.053 0.002)
3 0.048 0.058

(0.013, 0.006)
24.29

Background Activity controls were conducted in duplicate at the beginning and end of
each assay. Figure 2a (Background Enzyme Activity Control by Portion) presents the individual
Background Activity values as the percent of control values from each replicate and a graphical
representation of the data. The aromatase activity in these control samples was negligible
(-0.4-0.8% of Full Enzyme Activity), indicating that there was no background activity (potentially
caused by nonspecific turnover of reactant to product, or unintentional NADPH contamination).
Contamination with NADPH was suspected in the first two Background Activity controls of
prochloraz and fenarimol Replicate 2 and dicofol and atrazine, Replicate 3 at the end. This
contamination however, did not interfere with the interpretation of the results. Overall, there were
negligible differences between the beginning and end Background Activity values per replicate,
indicating that the conditions were constant throughout each replicate test (see Appendix D,
Individual Replicate Spreadsheets). The nominal difference in Background Activity by portion is
illustrated in Figure 2b.

Positive and Negative controls were also included, divided evenly between the beginning
and end of each assay. Positive controls contained the known aromatase inhibitor 4-0H ASDN,
The 4-0H ASDN concentration used was expected to inhibit 50% of the enzyme activity (IC50).
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Negative controls contained lindane, a chemical known for its inability to inhibit aromatase
activity. Figures 3a-b and 4a-b illustrate the Positive and Negative control results, respectively,
across all 10 reference chemicals. The Positive and Negative controls behaved as expected
during the aromatase assays, e.g. Positive controls had approximately 50% of the Full Enzyme
Activity control due to the presence of 4-0H ASDN, and the Negative controls showed no effect
on aromatase activity due to the inclusion of lindane in the reaction mixture.

4.5 Reference Chemical Aromatase Activity
Figure 5a-e - Concentration Response Curves - Aminoglutethimide
Figure 6a-e - Concentration Response Curves - Ketoconazole
Figure 7a-e - Concentration Response Curves - Prochloraz
Figure 8a-e - Concentration Response Curves - 4-Nonylphenol
Figure 9a-e - Concentration Response Curves - Dibenz(a,hjanthracene
Figure 1 Oa-e - Concentration Response Curves - Fenarimol
Figure 11 a-e - Concentration Response Curves - Econazole
Figure 12a-e - Concentration Response Curves - Chrysin
Figure 13a-e - Concentration Response Curves - Dicofol
Figure 14a-e - Concentration Response Curves - Atrazine

Ten Reference Chemicals were tested for aromatase inhibition over at least eight
concentrations. Increasing the concentration of the Reference Chemical inhibited aromatase
activity in a dose responsive manner for eight of the reference chemicals. Two of the chemicals
(dibenz(a,hjanthracene and atrazine) exhibited no inhibitioin of aromatase activity at the
concentrations evaluated. Low intra-assay variability was characterized by a coeffcient of
variance of less than 10% across triplicate samples (tubes) at most concentrations and replicates,
except at the highest inhibitor concentrations, which resulted in percent of control activities near
0%. Small deviations in small results can result in large term errors. For all the replicates,
outliers were rejected with a 90% confidence level using the Q-test described by Dean and Dixon
(1951) as described in Section 3.7. Decreasing concentrations of reference chemical resulted in
decreased inhibition of aromatase activity characterized by increased percent of control activity.
This inhibition was characterized by a sigmoidal dose response (See Figures 5-14). Complete
curves (inhibition in the full range of approximately 0-100%) were obtained for seven of the eight
inhibitors. Chrysin had a slightly compressed curve (approximately 13-90% inhibition).

Reference Chemical Aromatase Activity - Percent of Control

Reference Log Percent of Control Overall

Chemical Rep (reference
Tube 1 Tube 2 Tube 3 Mean sd sem %CVchemicalj

AG 1 -10 105.35 107.00 101.42 104.59 2.87 1.66 2.74
AG 1 -9 107.23 103.81 101.86 104.30 2.72 1.57 2.61
AG 1 -8 107.04 106.45 104.35 105.95 1.41 0.82 1.33
AG 1 -7 98.79 102.91 103.05 101.58 2.42 1.40 2.38
AG 1 -6 95.40 97.49 100.18 97.69 2.40 1.38 2.45
AG 1 -5 87.57 86.40 85.60 86.52 0.99 0.57 1.15
AG 1 -4 37.89 37.82 37.55 37.75 0.18 0.10 0.48
AG 1 -3 2.91 3.52 3.61 3.35 0.38 0.22 11.38
AG 2 -9 102.04 103.38 91.40 98.94 6.56 3.79 6.63
AG 2 -7 105.37 108.38 105.42 106.39 1.72 1.00 1.62
AG 2 -6 107.50 102.02 103.03 104.18 2.92 1.68 2.80
AG 2 -5 90.85 91.88 93.16 91.96 1.16 0.67 1.26
AG 2 -4.3 61.84 58.67 61.52 60.68 1.75 1.01 2.88
AG 2 -4 43.17 42.61 41.66 42.48 0.76 0.44 1.80

*Outliers are confirmed by (XrX2)/W ;:Qcriticaio where Qcritical = 0.94 with n =3 (See Section 3.7).
**No data collected.
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Reference Chemical Aromatase Activity - Percent of Control

Reference Log Percent of Control Overall

Chemical Rep (reference
Tube 1 Tube 2 Tube 3 Mean sd sem %CVchemicalj

AG 2 -3.3 13.41 12.87 12.95 13.08 0.29 0.17 2.23
AG 2 -3 6.38 8.45 5.96 6.93 1.33 0.77 19.24
AG 3 -9 98.45 104.04 103.22 101.90 3.02 1.74 2.96
AG 3 -7 1 03.55 104.89 97.39 101.94 4.00 2.31 3.92
AG 3 -6 1 00.45 103.62 101.22 101.76 1.65 0.95 1.62
AG 3 -5 88.00 89.47 88.48 88.65 0.75 0.43 0.85
AG 3 -4.3 55.34 56.27 57.56 56.39 1.11 0.64 1.98
AG 3 -4 38.90 40.72 40.31 39.98 0.95 0.55 2.39
AG 3 -3.3 12.55 12.63 11.15 12.11 0.83 0.48 6.87
AG 3 -3 5.20 5.55 6.21 5.65 0.51 0.30 9.07

KCZ 1 -4 0.12 0.25 0.11 0.16 0.08 0.05 48.81
KCZ 1 -5 3.14 3.38 3.71 3.41 0.29 0.17 8.39
KCZ 1 -5.3 7.15 7.08 7.68 7.30 0.33 0.19 4.49
KCZ 1 -6 27.38 28.72 26.84 27.65 0.97 0.56 3.50
KCZ 1 -7 76.19 75.56 77 .48 76.41 0.98 0.57 1.28
KCZ 1 -8 94.45 97.52 94.52 95.50 1.75 1.01 1.84
KCZ 1 -9 97.07 96.56 98.48 97.37 0.99 0.57 1.02
KCZ 1 -10 97.41 95.23 95.72 96.12 1.14 0.66 1.19
KCZ 2 -4 0.26 0.26 0.20 0.24 0.03 0.02 14.43
KCZ 2 -5 4.79 4.43 4.76 4.66 0.20 0.12 4.29
KCZ 2 -5.3 9.89 8.71 8.96 9.19 0.62 0.36 6.77
KCZ 2 -6 30.60 32.03 33.14 31.92 1.27 0.74 3.99
KCZ 2 -7 84.49 80.37 81.33 82.06 2.16 1.24 2.63
KCZ 2 -8 103.74 97.85 97.46 99.68 3.52 2.03 3.53
KCZ 2 -9 103.42 99.34 99.19 100.65 2.40 1.39 2.38
KCZ 2 -10 101.79 95.80 97.57 98.39 3.08 1.78 3.13
KCZ 3 -4 0.42 0.20 0.21 0.28 0.12 0.07 44.90
KCZ 3 -5 4.28 4.18 3.97 4.14 0.16 0.09 3.82
KCZ 3 -5.3 8.29 8.24 8.30 8.28 0.03 0.02 0.39
KCZ 3 -6 25.40 25.03 25.12 25.18 0.19 0.11 0.77
KCZ 3 -7 84.03 85.01 83.13 84.06 0.94 0.54 1.12
KCZ 3 -8 98.66 92.61 99.62 96.96 3.80 2.19 3.92
KCZ 3 -9 101.37 100.78 104.59 102.25 2.05 1.18 2.01
KCZ 3 -10 105.08 101.38 98.45 101.64 3.32 1.92 3.27

PCZ 1 -10 114.79 95.52 111.99 107.43 10.41 6.01 9.69
PCZ 1 -9 111.19 103.27 100.11 104.86 5.71 3.30 5.44
PCZ 1 -8 78.19 74.47 75.18 75.95 1.97 1.14 2.60
PCZ 1 -7 21.68 21.91 20.83 21.47 0.57 0.33 2.65
PCZ 1 -6 2.29 2.34 2.66 2.43 0.20 0.12 8.26
PCZ 1 -5 0.04 -0.14 -0.01 -0.04 0.09 0.05 -253.41
PCZ 1 -4 -0.16 -0.29 -0.17 -0.21 0.07 0.04 -35.00
PCZ 1 -3 0.66 -0.18 -0.29 0.06 0.52 0.30 820.50
PCZ 2 -10 99.12 106.29 98.36 101.26 4.38 2.53 4.32
PCZ 2 -9 101.66 109.49 73.41 94.85 18.98 10.96 20.01
PCZ 2 -8.52 91.70 97.13 89.84 92.89 3.79 2.19 4.08

*Outliers are confirmed by (XrX2)/W ~QCriticai. where Qcritical = 0.94 with n =3 (See Section 3.7).
**No data collected.

-34-



Project No.: WIL-431009
Battelle

EPA Contract No.: 68-W-01-023

Reference Chemical Aromatase Activitv - Percent of Control

Reference Log Percent of Control Overall
Rep (referenceChemical

chemicall Tube 1 Tube 2 Tube 3 Mean sd sem %CV

PCZ 2 -8 68.32 77.95 64.45 70.24 6.95 4.01 9.90
PCZ 2 -7.52 35.41 41.73 36.11 37.75 3.46 2.00 9.18
PCZ 2 -7 5.17 6.69 3.75 5.20 1.47 0.85 28.26
PCZ 2 -6 -17.46 -17.54 -17.70 -17.57 0.12 0.07 -0.70
PCZ 2 -5 -20.26 -20.60 -21.00 -20.62 0.37 0.21 -1.80
PCZ 3 -10 105.47 100.52 97.37 101.12 4.08 2.36 4.04
PCZ 3 -9 101.36 98.85 95.22 98.48 3.09 1.78 3.13
PCZ 3 -8.52 90.39 85.48 86.28 87.38 2.63 1.52 3.01
PCZ 3 -8 71.64 75.96 70.05 72.55 3.06 1.77 4.22
PCZ 3 -7.52 45.67 48.29 46.08 46.68 1.41 0.81 3.02
PCZ 3 -7 21.08 20.78 19.62 20.49 0.77 0.45 3.76
PCZ 3 -6 2.86 2.67 2.64 2.72 0.12 0.07 4.38
PCZ 3 -5 0.40 0.22 0.18 0.27 0.12 0.07 43.95

NYP 1 -10 105.67 105.03 102.94 104.55 1.43 0.82 1.37
NYP 1 -9 106.47 104.87 103.56 104.97 1.46 0.84 1.39
NYP 1 -8 105.01 104.29 103.93 104.41 0.55 0.32 0.53
NYP 1 -7 1 04.41 103.46 104.13 104.00 0.49 0.28 0.47
NYP 1 -6 105.98 103.01 104.61 104.53 1.49 0.86 1.42
NYP 1 -5 87.68 88.72 89.06 88.49 0.72 0.42 0.81
NYP 1 -4 7.87 7.90 7.25 7.67 0.37 0.21 4.78
NYP 1 -3 0.56 0.32 0.26 0.38 0.16 0.09 41.78
NYP 2 -9 99.31 100.30 99.33 99.65 0.57 0.33 0.57
NYP 2 -8 102.13 101.54 100.22 101.30 0.98 0.56 0.97
NYP 2 -7 90.20 101.70 104.42 98.77 7.55 4.36 7.64
NYP 2 -6 103.91 102.25 100.24 102.13 1.84 1.06 1.80
NYP 2 -5 88.88 87.26 87.17 87.77 0.96 0.56 1.10
NYP 2 -4.3 22.97 22.28 22.02 22.42 0.49 0.28 2.19
NYP 2 -4 7.64 8.42 7.48 7.85 0.50 0.29 6.41
NYP 2 -3 0.65 0.40 0.21 0.42 0.22 0.13 52.54
NYP 3 -9 99.68 98.28 97.36 98.44 1.17 0.67 1.19
NYP 3 -8 97.34 99.27 98.69 98.43 0.99 0.57 1.01
NYP 3 -7 98.92 99.73 98.22 98.96 0.76 0.44 0.76
NYP 3 -6 98.01 98.55 98.07 98.21 0.30 0.17 0.30
NYP 3 -5 87.83 88.21 86.90 87.65 0.67 0.39 0.77
NYP 3 -4.3 23.63 23.53 20.30 22.49 1.89 1.09 8.42
NYP 3 -4 7.55 7.98 8.49 8.01 0.47 0.27 5.88
NYP 3 -3 0.05 0.22 0.23 0.17 0.10 0.06 60.70

DBA 1 -4 95.61 98.07 99.69 97.79 2.05 1.19 2.10
DBA 1 -5 93.92 100.30 99.37 97.86 3.45 1.99 3.52
DBA 1 -5.3 98.28 99.78 96.37 98.15 1.71 0.99 1.74
DBA 1 -6 100.05 99.99 99.41 99.82 0.35 0.20 0.35
DBA 1 -7 100.03 98.37 99.21 99.20 0.83 0.48 0.84
DBA 1 -8 99.68 101.24 102.91 101.28 1.61 0.93 1.59
DBA 1 -9 103.61 103.40 102.76 103.26 0.45 0.26 0.43
DBA 1 -10 103.94 100.37 96.27 100.19 3.84 2.22 3.83

*Outliers are confirmed by (X1-X2)/w ::Qcritica¡, where Qcrilical = 0.94 with n =3 (See Section 3.7).
**No data collected.
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Reference Chemical Aromatase Activity - Percent of Control

Reference Log Percent of Control Overall

Chemical Rep (reference
Tube 1 Tube 2 Tube 3 Mean sd sem %CVchemical)

DBA 2 -4 108.62 109.74 107.20 108.52 1.27 0.73 1.17
DBA 2 -5 120.39 105.87 110.85 112.37 7.38 4.26 6.57
DBA 2 -5.3 114.83 94.84 112.56 107.41 10.94 6.32 10.19
DBA 2 -6 112.31 108.04 108.40 109.58 2.37 1.37 2.16
DBA 2 -7 114.27 110.54 109.16 111.32 2.64 1.53 2.37
DBA 2 -8 84.76 1 07. 12 111.86 101.25 14.47 8.36 14.30
DBA 2 -9 115.57 109.65 115.95 113.72 3.53 2.04 3.11
DBA 2 -10 109.63 108.04 111.35 109.67 1.66 0.96 1.51
DBA 3 -4 103.34 107.52 104.27 105.04 2.19 1.27 2.09
DBA 3 -5 105.48 110.95 111.01 109.15 3.18 1.83 2.91
DBA 3 -5.3 109.10 111.52 108.09 109.57 1.76 1.02 1.61
DBA 3 -6 106.03 110.73 86.90 101.22 12.62 7.29 12.47
DBA 3 -7 107.62 107.46 109.36 108.15 1.05 0.61 0.97
DBA 3 -8 108.62 106.91 110.61 108.71 1.85 1.07 1.70
DBA 3 -9 110.98 1 07. 11 110.82 109.64 2.19 1.26 2.00
DBA 3 -10 106.59 107.69 108.91 107.73 1.16 0.67 1.08

FRM 1 -10 104.51 90.40 97.95 97.62 7.06 4.08 7.23
FRM 1 -9 106.99 102.61 97.94 102.51 4.53 2.61 4.41
FRM 1 -8 108.76 104.40 103.20 105.45 2.93 1.69 2.77
FRM 1 -7 97.55 102.12 98.89 99.52 2.35 1.36 2.36
FRM 1 -6 94.39 85.77 84.79 88.32 5.28 3.05 5.98
FRM 1 -5 41.17 38.70 38.18 39.35 1.60 0.92 4.06
FRM 1 -4 5.78 5.34 5.36 5.49 0.25 0.14 4.52
FRM 1 -3 0.95 0.70 0.87 0.84 0.13 0.07 15.20
FRM 2 -9 84.92 83.28 ** 84.10 1.16 0.82 1.38
FRM 2 -7 77.36 78.82 70.78 75.65 4.28 2.47 5.66
FRM 2 -6 72.22 78.22 67.86 72.77 5.20 3.00 7.15
FRM 2 -5.52 47.93 54.48 46.25 49.55 4.35 2.51 8.78
FRM 2 -5 20.05 21.47 19.99 20.50 0.84 0.48 4.09
FRM 2 -4.52 -1.27 -0.17 3.83 0.797 2.68 1.55 336.89
FRM 2 -4 -14.17 -13.55 -16.28 -14.67 1.43 0.83 -9.76
FRM 2 -3 -20.05 -19.28 -20.16 -19.83 0.48 0.28 -2.42
FRM 3 -9 82.43 93.09 95.81 90.44 7.07 4.08 7.82
FRM 3 -7 84.70 84.70 82.36 83.92 1.35 0.78 1.61
FRM 3 -6 81.73 77.64 76.59 78.65 2.72 1.57 3.45
FRM 3 -5.52 65.88 64.33 64.47 64.89 0.86 0.49 1.32
FRM 3 -5 38.78 37.35 36.28 37.47 1.25 0.72 3.35
FRM 3 -4.52 17.57 19.21 17.49 18.09 0.97 0.56 5.37
FRM 3 -4 6.19 5.81 5.55 5.85 0.32 0.19 5.50
FRM 3 -3 1.27 1.35 1.16 1.26 0.10 0.06 7.57

ECZ 1 -10 95.05 94.48 96.10 95.21 0.82 0.47 0.86
ECZ 1 -9 62.70 63.33 61.69 62.57 0.83 0.48 1.32
ECZ 1 -8 12.07 12.48 10.94 11.83 0.80 0.46 6.74
ECZ 1 -7 1.14 1.91 1.64 1.56 0.39 0.23 24.99
ECZ 1 -6 0.08 0.22 -0.18 0.04 0.20 0.12 507.44

*Outliers are confirmed by (X1-X2)/W ;,Qcriticai, where Qcritical = 0.94 with n =3 (See Section 3.7).
**No data collected.
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Reference Chemical Aromatase Activity - Percent of Control

Reference Log Percent of Control Overall

Chemical Rep (reference
Tube 1 Tube 2 Tube 3 Mean sd sem %CVchemicalj

ECZ 1 -5 -0.22 -0.03 -0.24 -0.16 0.12 0.07 -70.96
ECZ 1 -4 -0.01 -0.30 -0.24 -0.18 0.15 0.09 -83.50
ECZ 1 -3 0.60 0.24 -0.04 0.27 0.32 0.19 120.31
ECZ 2 -10 99.32 98.51 98.83 98.89 0.41 0.24 0.41
ECZ 2 -9.52 93.64 92.36 91.97 92.66 0.87 0.50 0.94
ECZ 2 -9 66.44 65.69 67.03 66.39 0.67 0.39 1.01
ECZ 2 -8.52 37.16 37.00 38.04 37.40 0.56 0.32 1.50
ECZ 2 -8 15.64 15.07 15.08 15.26 0.33 0.19 2.14
ECZ 2 -7 1.81 1.60 1.51 1.64 0.15 0.09 9.39
ECZ 2 -6 0.79 -0.10 0.27 0.32 0.45 0.26 139.72
ECZ 2 -5 1.62 0.84 0.67 1.04 0.51 0.29 48.55
ECZ 3 -10 90.47 92.73 93.83 92.34 1.71 0.99 1.86
ECZ 3 -9.52 86.72 87.39 86.91 87.01 0.35 0.20 0.40
ECZ 3 -9 65.11 62.20 61.85 63.05 1.79 1.03 2.84
ECZ 3 -8.52 32.45 33.76 33.51 33.24 0.70 0.40 2.09
ECZ 3 -8 12.86 13.64 14.05 13.52 0.60 0.35 4.47
ECZ 3 -7 1.76 1.60 1.36 1.57 0.20 0.12 12.80
ECZ 3 -6 0.41 0.02 0.19 0.21 0.20 0.11 94.61
ECZ 3 -5 0.24 0.03 0.32 0.20 0.15 0.09 76.16

CYN 1 -10 96.99 98.94 100.36 98.76 1.69 0.98 1.71
CYN 1 -9 1 03.58 101.04 101.61 102.08 1.33 0.77 1.31
CYN 1 -8 102.88 1 00.58 102.63 1 02.03 1.26 0.73 1.24
CYN 1 -7 94.89 98.04 66.69 86.54 17.26 9.97 19.95
CYN 1 -6 75.93 75.00 76.37 75.77 0.70 0.40 0.92
CYN 1 -5.3 37.21 38.78 37.66 37.88 0.81 0.47 2.13
CYN 1 -5 23.65 23.86 22.70 23.40 0.62 0.36 2.64
CYN 1 -4 16.65 9.35 9.08 11.69 4.29 2.48 36.73
CYN 2 -10 66.49 67.96 68.29 67.58 0.96 0.55 1.42
CYN 2 -8 85.30 82.38 83.03 83.57 1.53 0.89 1.83
CYN 2 -7 95.16 98.26 96.54 96.65 1.55 0.90 1.61
CYN 2 -6 76.98 75.04 73.04 75.02 1.97 1.14 2.63
CYN 2 -5.6 54.52 57.08 56.85 56.15 1.42 0.82 2.52
CYN 2 -5.3 42.45 39.66 42.63 41.58 1.67 0.96 4.00
CYN 2 -5 27.29 28.04 27.93 27.75 0.41 0.23 1.46
CYN 2 -4 20.08 9.93 17.87 15.96 5.34 3.08 33.44
CYN 3 -10 83.33 78.69 83.66 81.89 2.78 1.60 3.39
CYN 3 -8 90.05 89.50 89.33 89.63 0.38 0.22 0.42
CYN 3 -7 97.68 95.93 94.30 95.97 1.69 0.98 1.76
CYN 3 -6 75.63 76.83 76.50 76.32 0.62 0.36 0.81
CYN 3 -5.6 58.89 57.21 55.67 57.26 1.61 0.93 2.81
CYN 3 -5.3 40.11 41.58 40.05 40.58 0.87 0.50 2.14
CYN 3 -5 26.54 27.59 27.56 27.23 0.60 0.35 2.20
CYN 3 -4 13.05 14.62 14.59 14.09 0.90 0.52 6.37

DCF 1 -10 102.19 100.97 93.47 98.88 4.72 2.73 4.78
DCF 1 -9 100.27 102.18 101.20 101.22 0.96 0.55 0.94

*Outliers are confirmed by (X1-X2)/W ;:Qcriticai, where Qcritical = 0.94 with n =3 (See Section 3.7).
**No data collected.
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Reference Chemical Aromatase Activitv - Percent of Control

Reference Log Percent of Control Overall
Rep (referenceChemical

chemicall Tube 1 Tube 2 Tube 3 Mean sd sem %CV

DCF 1 -8 103.85 97.90 99.03 100.26 3.16 1.82 3.15
DCF 1 -7 102.70 103.44 91.87 99.34 6.48 3.74 6.52
DCF 1 -6 92.07 96.28 93.03 93.79 2.21 1.27 2.35
DCF 1 -5 61.94 62.37 65.74 63.35 2.08 1.20 3.28
DCF 1 -4 51.93* 28.40 29.44 28.92 0.74 0.52 2.54
DCF 1 -3 5.39 2.37 3.34 3.70 1.54 0.89 41.67
DCF 2 -8 101.02 101.98 105.81 102.94 2.53 1.46 2.46
DCF 2 -6 96.15 96.97 94.59 95.90 1.21 0.70 1.26
DCF 2 -5.52 85.60 87.90 84.69 86.06 1.65 0.96 1.92
DCF 2 -5 80.56 73.92 67.57 74.02 6.50 3.75 8.78
DCF 2 -4.52 65.32 69.37 67.85 67.51 2.05 1.18 3.03
DCF 2 -4 36.27 36.87 39.54 37.56 1.74 1.01 4.63
DCF 2 -3.52 16.34 20.87 13.49 16.90 3.72 2.15 22.02
DCF 2 -3 6.49 5.71 4.42 5.54 1.05 0.60 18.87
DCF 3 -8 96.97 98.71 98.93 98.20 1.07 0.62 1.09
DCF 3 -6 90.51 87.03 91.00 89.51 2.16 1.25 2.42
DCF 3 -5.52 83.43 85.75 80.64 83.27 2.56 1.48 3.07
DCF 3 -5 66.52 56.03 62.28 61.61 5.28 3.05 8.57
DCF 3 -4.52 50.17 51.46 59.46 53.70 5.03 2.91 9.37
DCF 3 -4 31.45 25.74 29.82 29.00 2.94 1.70 10.14
DCF 3 -3.52 14.48 7.64 8.60 10.24 3.70 2.14 36.16
DCF 3 -3 -0.29 0.95 -0.15 0.17 0.68 0.39 399.48

ATZ 1 -10 1 00.96 98.12 97.69 98.92 1.78 1.03 1.80
ATZ 1 -9 98.66 100.88 98.97 99.50 1.20 0.69 1.21
ATZ 1 -8 103.54 107.42 99.10 1 03.35 4.16 2.40 4.03
ATZ 1 -7 99.33 96.81 98.72 98.29 1.31 0.76 1.34
ATZ 1 -6 101.95 99.58 104.53 102.02 2.48 1.43 2.43
ATZ 1 -5 101.16 97.38 97.80 98.78 2.07 1.20 2.10
ATZ 1 -4 94.43 97.21 95.39 95.68 1.41 0.82 1.48
ATZ 1 -3 71.53 82.58 78.27 77.46 5.57 3.22 7.19
ATZ 2 -10 97.20 98.64 97.40 97.75 0.78 0.45 0.80
ATZ 2 -9 96.63 100.61 99.89 99.04 2.12 1.22 2.14
ATZ 2 -8 102.45 98.34 98.87 99.89 2.24 1.29 2.24
ATZ 2 -7 99.01 98.63 96.16 97.93 1.55 0.89 1.58
ATZ 2 -6 99.23 96.09 98.71 98.01 1.68 0.97 1.72
ATZ 2 -5 102.03 102.58 101.73 102.11 0.43 0.25 0.42
ATZ 2 -4 95.03 95.48 96.34 95.62 0.67 0.38 0.70
ATZ 2 -3 59.49* 89.06 89.44 89.25 0.27 0.19 0.30
ATZ 3 -10 97.23 169.76* 95.30 96.27 1.36 0.97 1.42
ATZ 3 -9 96.38 94.72 94.58 95.23 1.00 0.58 1.05
ATZ 3 -8 97.38 94.40 95.75 95.84 1.49 0.86 1.56
ATZ 3 -7 104.02 94.99 95.13 98.05 5.17 2.99 5.28
ATZ 3 -6 96.69 95.11 94.00 95.27 1.35 0.78 1.42
ATZ 3 -5 96.39 96.00 97.53 96.64 0.80 0.46 0.82
ATZ 3 -4 92.01 90.14 91.52 91.22 0.97 0.56 1.06
ATZ 3 -3 79.03 82.59 80.56 80.73 1.79 1.03 2.21

*Outliers are confirmed by (X1-X2)/W ::Qcrilicalo where Qcritícal = 0.94 with n =3 (See Section 3.7).
**No data collected.
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The following table ilustrates the inter-assay variability between aromatase inhibition
effected by the same chemicaL. Like the intra-assay variability, the coefficient of variation in
percent of control between replicates was less at lower reference chemical concentrations (higher
enzyme activity). In addition, high variability was found between replicates of prochloraz and
fenarimol because the possible NADPH contamination increased the background activity.
Because the background values are subtracted from all the raw data, the tubes with litte activity
were calculated as negative percent of Full Enzyme Activity.

Mean Reference Chemical Aromatase Activitv - Percent of Control
Reference Log Mean Percent of Control Overall
Chemical (reference Rep 1 Rep2 Rep 3 Mean sd sem %CV

chemicall

Aminoglutethimide -10 104.59 - - 104.59
Aminoglutethimide -9 104.30 98.94 101.90 101.71 2.68 1.55 2.64
Aminoglutethimide -8 105.95 - - 105.95
Aminoglutethimide -7 101.58 106.39 101.94 103.31 2.68 1.55 2.59
Aminoglutethimide -6 97.69 104.18 101.76 101.21 3.28 1.89 3.24
Aminoglutethimide -5 86.52 91.96 88.65 89.05 2.74 1.58 3.08
Aminoglutethimide -4.3 - 60.68 56.39 58.53 3.03 2.14 5.18
Aminoalutethimide -4 37.75 42.48 39.98 40.07 2.36 1.37 5.90
Aminoglutethimide -3.3 - 1308 12.11 12.59 0.68 0.48 5.43
Aminoglutethimide -3 3.35 6.93 5.65 5.31 1.82 1.05 34.20

Ketoconazole -10 96.12 98.39 101.64 98.71 2.77 1.60 2.81
Ketoconazole -9 97.37 100.65 102.25 100.09 2.49 1.44 2.48
Ketoconazole -8 95.50 99.68 96.96 97.38 2.12 1.23 2.18
Ketoconazole -7 76.41 82.06 84.06 80.84 3.97 2.29 4.91
Ketoconazole -6 27.65 31.92 25.18 28.25 3.41 1.97 12.07
Ketoconazole -5.3 7.30 9.19 8.28 8.26 0.94 0.54 11.41
Ketoconazole -5 3.41 4.66 4.14 4.07 0.63 0.36 15.43
Ketoconazole -4 0.16 0.24 0.28 0.23 0.06 0.03 26.45

Prochloraz -10 1 07.43 101.26 101.12 103.27 3.61 2.08 3.49
Prochloraz -9 104.86 94.85 98.48 99.40 5.06 2.92 5.10
Prochloraz -8.52 - 92.89 87.38 90.14 3.89 2.75 4.32
Prochloraz -8 75.95 70.24 72.55 72.91 2.87 1.66 3.94
Prochloraz -7.52 - 37.75 46.68 42.22 6.31 4.46 14.96
Prochloraz -7 21.47 5.20 20.49 15.72 9.12 5.27 58.03
Prochloraz -6 2.43 -17.57 2.72 -4.14 11.63 6.71 -281. 1

Prochloraz -5 -0.04 -20.62 0.27 -6.80 11.97 6.91 -176.1
Prochloraz -4 -0.21 - - -0.21
Prochloraz -3 0.06 - - 0.06

4-Nonylphenol -10 104.55 - - 104.55
4-Nonylphenol -9 104.97 99.65 98.44 101.02 3.47 2.00 3.44
4-Nonylphenol -8 104.41 101.30 98.43 101.38 2.99 1.73 2.95
4-Nonylphenol -7 104.00 98.77 98.96 100.58 2.97 1.71 2.95
4-Nonylphenol -6 104.53 102.13 98.21 101.63 3.19 1.84 3.14
4-Nonylphenol -5 88.49 87.77 87.65 87.97 0.45 0.26 0.52
4-Nonvlphenol -4.3 - 22.42 22.49 22.46 0.04 0.03 0.20
4-Nonvlphenol -4 7.67 7.85 8.01 7.84 0.17 0.10 2.13
4-Nonvlphenol -3 0.38 0.42 0.17 0.32 0.14 0.08 42.27

-Empty cells result from changes in reference chemical concentration following examination of
the results of the first replicate (see Section 3.2).
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Mean Reference Chemical Aromatase Activitv - Percent of Control
Log Mean Percent of Control Overall

Reference (reference Rep 1 Rep 2 Rep 3 Mean sd sem %CV
Chemical chemicalj

Dibenz(a,hjanth-
-10 100.19 109.67 107.73 105.87 5.01 2.89 4.73racene

Dibenz(a,hjanth -
-9 103.26 113.72 109.64 108.87 5.27 3.05 4.85racene

Dibenz(a,hjanth -
-8 101.28 101.25 108.71 103.75 4.30 2.48 4.15racene

Dibenz(a,hjanth -
-7 99.20 111.32 108.15 106.22 6.28 3.63 5.92racene

Dibenz(a,hjanth -
-6 99.82 109.58 101.22 103.54 5.28 3.05 5.10racene

Dibenz(a,hjanth -
-5.3 98.15 107.41 109.57 105.04 6.07 3.50 5.78racene

Dibenz(a,hjanth -
-5 97.87 112.37 109.15 106.46 7.62 4.40 7.15racene

Dibenz(a,hjanth -
-4 97.79 108.52 105.04 103.78 5.47 3.16 5.27racene

Fenarimol -10 97.62 . . 97.62
Fenarimol -9 102.51 84.10 90.44 92.35 9.35 5.40 10.13
Fenarimol -8 105.45 . . 105.45
Fenarimol -7 99.52 75.65 83.92 86.36 12.12 7.00 14.03
Fenarimol -6 88.32 72.77 78.65 79.91 7.85 4.53 9.82
Fenarimol -5.52 . 49.55 64.89 57.22 10.85 7.67 18.96
Fenarimol -5 39.35 20.50 37.47 32.44 10.38 5.99 32.00
Fenarimol -4.52 . 0.80 18.09 9.44 12.23 8.65 129.49
Fenarimol -4 5.49 -14.67 5.85 -1.11 11.74 6.78 -1060
Fenarimol -3 0.84 -19.83 1.26 -5.91 12.06 6.96 -204.0

Econazole -10 95.21 98.89 92.34 95.48 3.28 1.89 3.44
Econazole -9.52 . 92.66 87.01 89.83 4.00 2.82 4.45
Econazole -9 62.57 66.39 63.05 64.00 2.08 1.20 3.25
Econazole -8.52 . 37.40 33.24 35.32 2.94 2.08 8.33
Econazole -8 11.83 15.26 13.52 13.54 1.72 0.99 12.68
Econazole -7 1.56 1.64 1.57 1.59 0.04 0.02 2.62
Econazole -6 0.04 0.32 0.21 0.19 0.14 0.08 74.56
Econazole -5 -0.16 1.04 0.20 0.36 0.62 0.36 171.69
Econazole -4 -0.18 . . -0.18
Econazole -3 0.27 . . 0.27

Chrvsin -10 98.76 67.58 81.89 82.75 15.61 9.01 18.86
Chrvsin -9 102.08 . . 102.08
Chrvsin -8 102.03 83.57 89.63 91.74 9.41 5.43 10.26
Chrvsin -7 86.54 96.65 95.97 93.05 5.65 3.26 6.07
Chrysin -6 75.77 75.02 76.32 75.70 0.65 0.38 0.86
Chrysin -5.6 . 56.15 57.26 56.70 0.78 0.55 1.38
Chrysin -5.3 37.88 41.58 40.58 40.01 1.91 1.10 4.78
Chrysin -5 23.40 27.75 27.23 26.13 2.37 1.37 9.09
Chrysin -4 11.69 15.96 14.09 13.91 2.14 1.23 15.37

*Empty cells result from changes in reference chemical concentration following examination of
the results of the first replicate (see Section 3.2).
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Mean Reference Chemical Aromatase Activitv - Percent of Control
Reference Log Mean Percent of Control Overall
Chemical (reference Rep 1 Rep2 Rep3 Mean sd sem %CV

chemicalj

Dicofol -10 98.88 " " 98.88
Dicofol -9 101.22 " " 101.22
Dicofol -8 100.26 102.94 98.20 100.47 2.37 1.37 2.36
Dicofol -7 99.34 " " 99.34
Dicofol -6 93.79 95.90 89.51 93.07 3.26 1.88 3.50
Dicofol -5.52 " 86.06 83.27 84.67 1.97 1.40 2.33
Dicofol -5 63.35 74.02 61.61 66.33 6.72 3.88 10.13
Dicofol -4.52 " 67.51 53.70 60.61 9.77 6.91 16.12
Dicofol -4 28.92 37.56 29.00 31.83 4.96 2.87 15.60
Dicofol -3.52 " 16.90 10.24 13.57 4.71 3.33 34.70
Dicofol -3 3.70 5.54 0.17 3.14 2.73 1.58 87.00

Atrazine -10 98.92 97.75 96.27 97.65 1.33 0.77 1.36
Atrazine -9 99.50 99.04 95.23 97.92 2.35 1.36 2.40
Atrazine -8 103.35 99.89 95.84 99.69 3.76 2.17 3.77
Atrazine -7 98.29 97.93 98.05 98.09 0.18 0.10 0.18
Atrazine -6 102.02 98.01 95.27 98.43 3.40 1.96 3.45
Atrazine -5 98.78 102.11 96.64 99.18 2.76 1.59 2.78
Atrazine -4 95.68 95.62 91.22 94.17 2.55 1.47 2.71
Atrazine -3 77 .46 89.25 80.73 82.48 6.09 3.51 7.38

"Empty cells result from changes in reference chemical concentration following examination of
the results of the first replicate (see Section 3.2).

4.6 ICso And Slope Determination
The dose-response equation presented in Section 3.7 was fitted to the percent of control

data versus varying reference chemical concentration plots discussed in Section 4.5. The
individual curves fit to the data from each of the three replicates resulted in values for each
reference chemical of T (Top), B (Bottom), f. (log IC50) and ß (Hill Slope). The results for all ten
reference chemicals are summarized in the following table. Arithmetic calculation of the mean
IC5Q resulted in values of 2 nM to 65 jJM (econazole and aminoglutethimide, respectively). The
inter-assay variability (%CV) of the arithmetic IC50 determination was under 20%, except for
dicofol, which had an inter-assay %CV of 54%.

IC50 and Slope Results

Reference Log
se

IC50 Overall OverallRepl log Slope se Status" IC50Chemical (IC5oj
(IC50j

(jJM) slope
(:tsd, semi

%CV

AMINOGLUTETHIMIDE
1 -4.196 0.043 63.73 -0.8613 0.0574 Complete

1 2 -4.169 0.037 67.75 -1.0799 0.1049 Complete 64.76
4.06

(2.63, 1.52)
3 -4.202 0.023 62.80 -0.9987 0.0532 Complete

KETOCONAZOLE
1 -6.410 0.014 0.3893 -0.9736 0.0226 Complete

0.411
2 2 -6.332 0.026 0.4651 -0.9924 0.0456 Complete (0.047, 11.52

3 -6.422 0.027 0.3781 -1.1402 0.0562 Complete 0.027)

"Status = codes as described in the statistical analysis section that describe the completeness of
the data for generating the dose-response curve.
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IC50 and Slope Results

Reference Log se
IC50 Overall OverallRepl log Slope se

Status* IC50Chemical (IC50j
(IC50j

(jJM) slope
(:tsd, sem)

%CV

PROCHLORAZ
1 -7.620 0.043 0.02397 -0.9841 0.0760 Complete

0.02583
3 2 -7.546 0.053 0.02842 -1.0622 0.1284 Complete (0.0023, 8.95

3 -7.600 0.025 0.02511 -0.9521 0.0485 Complete
0.0013)

4-NONYLPHENOL
1 -4.602 0.012 25.03 -1.8580 0.0488 Complete

4 2 -4.578 0.022 26.43 -1.9735 0.1127 Complete 26.31
4.67

(1.23,0.71)
3 -4.561 0.008 27.48 -2.0307 0.0429 Complete

DIBENZ(a,hjANTHRACENE
1

5 2 NO INHIBITION
3

FENARIMOL

1 -5.197 0.046 6.347 -1.0253 0.1021 Complete

6 2 -5.149 0.039 7.101 -1.0224 0.0813 Complete 7.05
9.72

(0.69, 0.40)
3 -5.113 0.033 7.716 -1.0465 0.0720 Complete

ECONAZOLE
1 -8.794 0.007 0.001605 -1.0946 0.0166 Complete

0.0017
7 2 -8.765 0.013 0.001719 -1.0703 0.0287 Complete (0.0001, 4.18

3 -8.761 0.014 0.001734 -1.1339 0.0375 Complete 0.0000)

CHRYSIN
1 -5.613 0.089 2.438 -1.0139 0.1768 Complete

8 2 -5.451 0.081 3.537 -1.5485 0.3849 Complete 3.06
18.44

(0.56, 0.33)
3 -5.493 0.040 3.212 -1.3875 0.1567 Complete

DICOFOL
1 -4.576 0.086 26.56 -0.6920 0.0723 Complete

53.13
9 2 -4.078 0.133 83.54 -0.6235 0.0799 Complete (28.68, 53.99

3 -4.307 0.110 49.28 -0.6028 0.0693 Complete 16.56)

ATRAZINE
1

10 2 NO INHIBITION
3

*Status = codes as described in the statistical analysis section that describe the completeness of
the data for generating the dose-response curve.

-42-



Project No.: WIL-431009
Battelle

EPA Contract No.: 68-W-01-023

4.7 Statistical Analysis
Figure 15a. Aminoglutethimide Statistical Average Concentration Response Curve

Figure 15b. Ketoconazole Statistical Average Concentration Response Curve

Figure 15c. Prochloraz Statistical Average Concentration Response Curve

Figure 15d. 4-Nonylphenol Statistical Average Concentration Response Curve

Figure 15e. Fenarimol Statistical Average Concentration Response Curve

Figure 15f. Econazole Statistical Average Concentration Response Curve

Figure 15g. Chrysin Statistical Average Concentration Response Curve

Figure 15h. Dicofol Statistical Average Concentration Response Curve

Figure 16. Validation of the Placental Aromatase Assay (WIL-431 009) Reference Chemical
1- Aminoglutethimide Response Curve Summary Table

Figure 17. Validation of the Placental Aromatase Assay (WIL-431 009) Reference Chemical
2-Ketoconazole Response Curve Summary Table

Figure 18. Validation of the Placental Aromatase Assay (WIL-431 009) Reference Chemical

3-Prochloraz Response Curve Summary Table
Figure 19. Validation of the Placental Aromatase Assay (WIL-431 009) Reference Chemical

4-4-Nonylphenol Response Curve Summary Table
Figure 20. Validation of the Placental Aromatase Assay (WIL-431 009) Reference Chemical

6-Fenarimol Response Curve Summary Table
Figure 21. Validation of the Placental Aromatase Assay (WIL-431 009) Reference Chemical

7-Econazole Response Curve Summary Table
Figure 22. Validation of the Placental Aromatase Assay (WIL-431 009) Reference Chemical

8-Chrysin Response Curve Summary Table
Figure 23. Validation of the Placental Aromatase Assay (WIL-431 009) Reference Chemical

9-Dicofol Response Curve Summary Table

The Log IC50 (jJ) and slope (ß) were subjected to random effects analysis of variance to
determine the within replicate standard error (see table in Section 4.6, IC50 and Slope Results).
Log IC50 and slope were also compared across replicates based on random effects analysis of
variance to determine TOPavg, Bottomavg, jJAVG and ßAVG. For each reference chemical and
replicate the estimated top (T), the within replicate standard error of T, bottom (B), the within
replicate standard error of B, log10lC50 (jJ), the within replicate standard error of jJ, the IC50, the
slope (ß), the within replicate standard error of ß, and the "Status" of each replicate of each
response curve are summarized in a results table. From the statistical analysis described in
Section 3.7, the overall IC50 based on f.AVG and ßAVG was between 2 nM and 64 f.M for all
reference chemicals (see table below, and Figures 15 a-h, Statistical Average Concentration
Response curves). The Top, Bottom, Log IC50 (jJ) and ß (slope) parameters and their associated
95% confidence intervals are plotted per replicate and across replicates (e.g. per chemical) for
each reference chemical in Figures 16 through 23.

Reference
TOPavg Bottomavg IC50 (f.M) ßavgChemical f.avg

Aminoglutethimide 103.143 -1.108 -4.193 64.12 -0.963
Ketoconazole 99.435 0.187 -6.390 0.4074 -1.026

Prochloraz 103.824 -6.695 -7.597 0.02529 -0.971

4-Nonylphenol 101.226 0.444 -4.579 26.36 -1.952
Fenarimol 90.229 -6.474 -5.145 7.161 -1.034
Econazole 100.533 0.315 -8.776 0.001675 -1.094

Chrysin 90.296 13.302 -5.503 3.141 -1.258
Dicofol 100.860 -10.380 -4.334 46.34 -0.639
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The Full Enzyme Activity, Background Activity, Positive control and Negative control
values among replicates were analyzed by 3 factor mixed effects analysis of variance with the
percent of control aromatase activity as the response variable. P-values for replicate, portion,
and replicate by portion are presented in Appendix E (Statistical Analysis Report). In addition,
estimates for the LSMeans, standard errors and 95% Confidence Intervals are presented for
percent of control aromatase activity across replicates and across chemicals.

Statistical evaluation of all control activity was based on values normalized to a percent of
the Full Enzyme Activity control. These data, summarized in the Statistician's Report in Appendix
E, shows there is a statistically significant portion effect in the Full Enzyme Activity, Negative and
Positive controls, in all cases showing higher activity in the beginning replicates than in the end.
There was also a statistically significant portion by chemical effect on the Full Enzyme Activity
controls. In all other instances (Chemical, Chemical by Portion, Replicate within Chemical and
Portion by Replicate within Chemical) the differences in control values within control type were
statistically insignificant or not calculable within the restraints set by the model in the Statistical
Analysis Plan.

5.0 Discussion
Ten chemicals were tested for their ability to inhibit the enzyme aromatase at

concentrations ranging from 10-3M to 10-10M (10- M if limited by solubility). Of the 10, eight were
found to inhibit aromatase with IC50 values ranging from 2nM to 65jJM. The most effective
inhibitor (IC50=2nM) was econazole, a potent imidazole anti-fungaL. The least effective inhibitor
was aminoglutethimide (IC50=65jJM). Atrazine and dibenz(a,hjanthracene did not inhibit
aromatase in the concentration range tested, as expected. Contrary to the expectation of the
EDSP, the supposed non-inhibitor 4-nonylphenol was found to inhibit aromatase with an IC50 of
approximately 26jJM.

The Full Enzyme Activity controls demonstrated that the enzyme was active on each
assay day. The Full Enzyme Activity controls also suggest a slight portion effect, indicating that
the enzyme loses activity over time when diluted for use in the assay. However, this decrease in
activity was not enough to affect the utility of the assay in identifying aromatase inhibitors. The
Background Activity controls confirmed that there was no nonspecific turnover of
androstenedione to estrone, although in more than one instance (prochloraz and fenarimol
Replicate 2, dicofol and atrazine Replicate 3) there was evidence of NADPH contamination of the
Background Activity controls. However, this did not adversely affect the calculation of the IC50.
The Positive and Negative controls responded as expected to the presence of 4-0H ASDN
(50% inhibition at the concentration used) or lindane (no inhibition), respectively.

6.0 Conclusion
The human placental aromatase assay responds to known aromatase inhibitors and

shows no response to non-inhibitors across a 107 -fold concentration range. The assay identifies
IC50 values that correlate well to the inhibition of human recombinant aromatase (WIL-431 011) by
the same chemicals. The data generated for the validation of the human placental aromatase
assay and discussed in this report demonstrates that the assay can generate reliable and
reproducible data, but is susceptible to some factors that affect the determined IC50, which is the

critical value for comparing compounds suspected of endocrine disruption via aromatase
inhibition. Identifying these factors, which include determining the criteria for nullifying the results
of potentially compromised assays as well as determining criteria for discarding outliers within
replicates will increase the utility of the aromatase assay.
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8.0 Protocol Deviations
This study was conducted in accordance with the protocol and protocol amendments, except for
the following.

· Protocol Section 5.2 states that the microsomes will be diluted in buffer to an approximate
protein concentration of 0.025 mg/mL. During the aromatase assay on study day 2 for
reference chemical 5, the aliquot of microsomes (MET-0297A #29) used for that study day
did not contain sufficient volume of microsomes to prepare the 0.025 mg/mL microsomal
dilution as called for in the protocol. As a result, a microsomal dilution was prepared at a
concentration of 0.02 mg/mL.

· Protocol Section 7. states that the volume of duplicate aliquot vials should be 0.5 jJL.
During the aromatase assay on study day 1 for reference chemical 5, for WTDMS count file
111 (LSC vial numbers: 1825-1828), a pipettng error occurred resulting in insufficient volume
of aqueous layer for duplicate 500 jJL aliquots of both the full enzyme activity and background
activity control. As a result, duplicate 200 jJL aliquots of the controls were aliquoted into LSC
vial numbers 1825-1828.

· Protocol Section 7. states that the volume of duplicate aliquot vials should be 0.5 jJL.
During the aromatase assay on study day 2 for reference chemicals 3 and 6, for WTDMS
count file 31 (LSC vial numbers: 0449-0480), the LSC vial order was inadvertently lost during
the pipetting of duplicate 500 jJL samples of the aqueous layer and not discovered until the
final sample was aliquoted, resulting in LSC vials with unknown sample. As a result, the vial
numbers (0449-0480) were removed from the caps of the unknown vials and placed onto the
caps of new scintillation vials and duplicate 200 jJL aliquots were pi petted into the
appropriately numbered LSC vials. For vial numbers 0479 and 0480 (Reference Chemical 6,
dilution 8, replicate 3) there was insufficient sample volume for LSC analysis and as a result,
only scintillation cocktail was placed into the vials and analyzed by LSC.

These deviations did not negatively impact the quality or integrity of the data nor the outcome of
the study.
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Figure 5b.

Aminoglutethimide Response Curve
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Figure 5c.
Aminoglutethimide Response Curve
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Aminoglutethimide Response Curve
Replicates 1, 2, 3
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Figure 5e.
Aminoglutethimide Response Curve
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Figure 6a.
Ketoconazole Response Curve
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Figure 6b.

Ketoconazole Response Curve
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Figure 6c.
Ketoconazole Response Curve
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Ketoconazole Response Curve
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Figure 7a.
Prochloraz Response Curve
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Prochloraz Response Curve
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Figure 7e.
Prochloraz Response Curve
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Figure 9c.
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Figure 9d.

Dibenz(a,h)anthracene Response Curve
Replicates 1, 2, 3
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Figure 10b.

Fenarimol Response Curve
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Project No.: WIL-431009
Battelle

EPA Contract No.: 68-W-01-023

WIL WA416 TK7
Figure 11 a.

Econazole Response Curve
Replicate 1
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WIL WA416 TK7
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EPA Contract No.: 68-W-01-023

Figure 11 b.
Econazole Response Curve
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Figure 11 c.
Econazole Response Curve
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Project No.: WIL-431009
Battelle

WIL WA416 TK7

EPA Contract No.: 68-W-01-023

Figure 11 d.
Econazole Response Curve
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Project No.: WIL-431009
Battelle

WIL WA416 TK7
Figure 11 e.

Econazole Response Curve
Average of All Replicates

EPA Contract No.: 68-W-01-023
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Project No.: WIL-431009
Battelle

EPA Contract No.: 68-W-01-023

WIL WA416 TK7
Figure 12a.

Chrysin Response Curve
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Project No.: WIL-431009
Battelle

EPA Contract No.: 68-W-01-023

WIL WA416 TK7
Figure 12b.

Chrysin Response Curve
Replicate 2
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EPA Contract No.: 68-W-01-023

Figure 12c.

Chrysin Response Curve
Replicate 3
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Figure 12d.

Chrysin Response Curve
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Project No.: WIL-431009
Battelle

EPA Contract No.: 68-W-01-023

WIL WA416 TK7 Figure 12e.

Chrysin Response Curve
Average of All Replicates
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Figure 13a.
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Figure 13b.

Dicofol Response Curve
Replicate 2
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-37.61862 to 3.281312
97.01844 to 107.4011
-4.356386 to -3.799829
-0.7901677 to -0.4569283
4.401633e-005 to 0.0001585517

20
0.9864443
383.7625
4.380425
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log (RC9) Replicate 3

Y1 Y2 Y3
-1000

-9.00
-8.00 96.97 98.71 98.93
-7.00
-6.00 90.51 87.03 91.00
-5.52 83.43 85.75 80.64
-5.00 66.52 56.03 62.28
-4.52 50.17 51.46 59.46
-4.00 31.45 25.74 29.82
-3.52 14.48 7.64 8.60
-3.00 -0.29 0.95 -0.15

Figure 13c.

Dicofol Response Curve
Replicate 3

-8 -7 -6 -5 -4
log (Dicofol)

EPA Contract No.: 68-W-01-023

-3 -2

Replicate 3

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM
TOP
LOGEC50
HILLSLOPE
EC50

Std. Error

BOTTOM
TOP
LOGEC50
HILLSLOPE

95% Confidence Intervals
BOTTOM
TOP
LOGEC50
HILLSLOPE
EC50

Goodness of Fit
Degrees of Freedom
R2

Absolute Sum of Squares
Sy.x

Data
Number of X values
Number of Y replicates
Total number of values
Number of missing values

-99-

-17.01199
99.22736
-4.307286
-0.6028344
4.928488e-005

7.392294
2.518384
0.1104067
0.06925347

-32.43232 to .1.591665
93.97401 to 104.4807

-4.537594 to -4.076978
-0.7472971 to -0.4583717
2.900051 e-005 to 8.375722e-005

20
0.9880130
345.9980
4.159315
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Figure 13d.

Dicofol Response Curve
Replicates 1, 2, 3

õ..
'Eoo
Õ
'E
Cll...
Cl
0.

. Replicate 1

.. Replicate 2

.. Replicate 3

-10 -9 -8 -7 -6 -5 -4 -3 -2
log (Dicofol)

log (RC9) Replicate 1 Replicate 2 Replicate 3

Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
-10.00 102.19 100.97 93.47

-9.00 100.27 102.18 101.20
-8.00 103.85 97.90 99.03 101.02 101.98 105.81 96.97 98.71 98.93
-7.00 102.70 1 03.44 91.87
-6.00 92.07 96.28 93.03 96.15 96.97 94.59 90.51 87.03 91.00
-5.52 85.60 87.90 84.69 83.43 85.75 80.64
-5.00 61.94 62.37 65.74 80.56 73.92 67.57 66.52 56.03 62.28
-4.52 65.32 69.37 67.85 50.17 51.46 59.46
-4.00 ~ 28.40 29.44 36.27 36.87 39.54 31.45 25.74 29.82
-3.52 16.34 20.87 13.49 14.48 7.64 8.60
,3.00 5.39 2.37 3.34 6.49 5.71 4.42 -0.29 0.95 -0.15

Replicate 1 Replicate 2 Replicate 3
Sigmoidal dose,response (variable slope)
Best-fit values

BOTTOM

TOP

LOGEC50
HiLLS LOPE
EC50

Std. Error
BOTTOM

TOP
LOGEC50

HILLSLOPE

95% Confidence Intervals
BOTTOM

TOP

LOGEC50

HILLSLOPE

EC50
Goodness of Fit

Degrees of Freedom
R'

Absolute Sum of Squares

Sy.x
Data

Number of X vaiues

Number of Y replicates

Total number of values
Number of missing values

-3.408898 .17.16866 -17.01199
100.9096 102.2098 99.22736
.4.575840 .4.078107 ,4.307286
,0.6919932 ,0.6235480 .0.6028344
2.655587e.005 8.353965e,005 4.928488e,005

4.305249 9.803435 7.392294
1.127295 2.488649 2.518384
0.08559638 0.1334029 0.1104067
0.07234772 0.07987523 0.06925347

.12.41978 to 5.601989

98.55020 to 103.2691
,4.754993 to -4.396687

,0.8434170 to ,0.5405694
1.757952e,005 to 4.011561e,005

,37.61862 to 3.281312
97.01844 to 107.4011
.4.356386 to -3.799829
,0.790167710.0.4569283
4.40 1633e.005 to 0.0001585517

.32.4323210 -1.591665

93.97401 to 104.4807
.4.537594 to -4.076978

'0.7472971 to ,0.4583717
2.900051 e-005 to 8.375722e,005

19 20 20
0.9915855 0.9864443 0.9880130
240.5932 383.7625 345.9980
3.558483 4.380425 4.159315

11 11 11
3 3 3
23 24 24
10 9 9

Data noted by a strike through have been eliminated as outliers by the Q-test as described in the text.
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WIL WA416 TK7 Figure 13e.

Dicofol Response Curve
Average of All Replicates

110
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50
40
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20
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0
-11 -10 -9 -8 -7 -6 -5 -4 -3 -2

log (Dicofol)

log (RC9) All Dicofol Data
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9

.10.00 102.19 100.97 93.47
-9.00 100.27 102.18 101.20
.8.00 103.85 97.90 99.03 101.02 101.98 105.81 96.97 98.71 98.93
-7.00 102.70 103.44 91.87
'6.00 92.07 96.28 93.03 96.15 96.97 94.59 90.51 87.03 91.00
,5.52 85.60 87.90 84.69 83.43 85.75 80.64
-5.00 61.94 62.37 65.74 80.56 73.92 67.57 66.52 56.03 62.28
,4.52 65.32 69.37 67.85 50.17 51.46 59.46
.4.00 ~ 28.40 29.4 36.27 36.87 39.54 31.45 25.74 29.82
,3.52 16.34 20.87 13.49 14.48 7.64 8.60
,3.00 5.39 2.37 3.34 6.49 5.71 4.42 -0.29 0.95 .0.15

Average Data Fit
Sigmoidal dose-response (variable slope)

Best-fit values
BOTTOM

TOP
LOGEC50
HILLSLOPE

EC50
Std. Error

BOTTOM

TOP
LOGEC50

HILLSLOPE

95% Confidence Intervals
BOTTOM

TOP
LOGEC50
HILLSLOPE

EC50
Goodness of Fit

Degrees of Freedom

R2

Absolute Sum of Squares
Sy.x

Data
Number of X values 11
Number of Y replicates 9
Total number of values 71
Number of missing values 28

Data noted by a strike through have been eliminated as outliers by the Q-test as described in the text.

-14.82
101.0
-4.252
-0.6072
5.598e-005

5.838
1.378
0.09128
0.05169

-26.48 to -3.154
98.24 to 103.7

-4.434 to -4.070
-0.7105 to -0.5040
3.678e-005 to 8.518e,005

67

0.9787
1953

5.400
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Figure 14a.

Atrazine Response Curve
Replicate 1

110
100 . . . . . .-
90

.0:i- 80 Ic:0 70()
60-0 50-

c: 40(1(, 30:i
(1 20c.

10
0
-11 -10 -9 -8 -7 -6 -5 -4 -3 -2

log (Atrazine)

log (RC10j Replicate 1

Y1 Y2 Y3
-1000 100.96 98.12 97.69

-9.00 98.66 100.88 98.97
-8.00 103.54 107.42 99.10
-7.00 99.33 96.81 98.72
-6.00 101.95 99.58 104.53
-5.00 101.16 97.38 97.80
-4.00 94.43 97.21 95.39
-3.00 71.53 82.58 78.27
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Figure 14b.

Atrazine Response Curve
Replicate 2

. . . . . .

-o-
s:
Q)(,~
Q)
a.

. .

-10 -9 -8 -7 -6 -5 -4 -3 -2
log (Atrazine)

log (RC10) Replicate 2
Y1 Y2 Y3

-10.00 97.20 98.64 97.40
-9.00 96.63 100.61 99.89
-8.00 102.45 98.34 98.87
-7.00 99.01 98.63 96.16
-6.00 99.23 96.09 98.71
-5.00 102.03 102.58 101.73
-4.00 95.03 95.48 96.34
-3.00 ~ 89.06 89.44

Data noted by a strike through have been eliminated as outliers by the Q-test as described in the text.
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Figure 14c.

Atrazine Response Curve
Replicate 3

. . .

-o-t:
Q)(,:i
Q)
a.

... .
.

-10 -9 -8 -7 -6 -5 -4 -3 -2
log (Atrazine)

log (RC1 OJ Replicate 3

Y1 Y2 Y3
-1000 97.23 ~ 95.30

-9.00 96.38 94.72 94.58
-8.00 97.38 94.40 95.75
-7.00 104.02 94.99 95.13
-6.00 96.69 95.11 94.00
-5.00 96.39 96.00 97.53
-4.00 92.01 90.14 91.52
-3.00 79.03 82.59 80.56

Data noted by a strike through have been eliminated as outliers by the Q-test as described in the text.
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Figure 14d.

Atrazine Response Curve
Replicates 1, 2, 3

110
100 , , . . Replicate 1, , . , Replicate 20 90 Å Åi.- 80 I Replicate 3t: ..0 700- 600
50-t: 40Q)0 30i.

Q) 20c.
10
0
-11 -10 -9 -8 -7 -6 -5 -4 -3 -2

log (Atrazine)

log (RC1 0) Replicate 1 Replicate 2 Replicate 3

Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
-10.00 100.96 98.12 97.69 97.20 98.64 97.40 97.23 ~ 95.30

-9.00 98.66 100.88 98.97 96.63 100.61 99.89 96.38 94.72 94.58
-8.00 103.54 1 07.42 99.10 102.45 98.34 98.87 97.38 94.40 95.75
-7.00 99.33 96.81 98.72 99,01 98.63 96.16 104.02 94.99 95.13
-6.00 101.95 99.58 104.53 99.23 96.09 98.71 96.69 95.11 94.00
-5.00 101.16 97.38 97.80 102.03 102.58 101.73 96.39 96.00 97.53
-4.00 94.43 97.21 95.39 95.03 95.48 96.34 92.01 90.14 91.52
-3.00 71.53 82.58 78.27 ~ 89.06 89.44 79.03 82.59 80.56

Data noted by a strike through have been eliminated as outliers by the Q-test as described in the text.
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Figure 14e.

Atrazine Response Curve
Average of All Replicates

120
110

0 100 . . . . . .l- 90 .-
s: 80 .00 70- 600- 50s:
Q) 40(,

30l-
Q)
D. 20

10
0
-11 -10 -9 -8 -7 -6 -5 -4 -3 -2

log (Atrazine)

log (RC1 0) All Atrazine Data
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9

-1000 100.96 98.12 97.69 97.20 98.64 97.40 97.23 -4 95.30
-9.00 98.66 100.88 98.97 96.63 100.61 99.89 96.38 94.72 94.58
-8.00 103.54 107.42 99.10 102.45 98.34 98.87 97.38 94.40 95.75
-7.00 99.33 96.81 98.72 99.01 98.63 96.16 104.02 94.99 95.13
-6.00 101.95 99.58 104.53 99.23 96.09 98.71 96.69 95.11 94.00
-5.00 101.16 97.38 97.80 102.03 102.58 1 01 .73 96.39 96.00 97.53
-4.00 94.43 97.21 95.39 95.03 95.48 96.34 92.01 90.14 91.52
-3.00 71.53 82.58 78.27 ~ 89.06 89.44 79.03 82.59 80.56

Data noted by a strike through have been eliminated as outliers by the Q-test as described in the text.
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Figure 15a. Aminoglutethimide
Statistical Average

Concentration Response Curve
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-1 .108
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Figure 15b. Ketoconazole
Statistical Average

Concentration Response Curve

BOTTOM
TOP
LOGEC50
HILLSLOPE
EC50

0.1870
99.44
-6.390
-1.026
4.074e-007

-10 -9 -8 -7 -6 -5 -4 -3 -2
log (Ketoconaz ole 1
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Figure 15c. Prochloraz
Statistical Average

Concentration Response Curve
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Figure 15d. 4-Nonylphenol
Statistical Average

Concentration Response Curve
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Figure 15e. Fenarimol
Statistical Average

Concentration Response Curve
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0 LOGEC50 -5.145- 25 HILLSLOPE -1.034t:
Q, EC50 7.161 e-0060:i
Q, 0a.

-10 -9 -8 -7 -6 -5 -4 -3 -2

-25 log(Fenarimol)

-111-



Project No.: WIL-431009
Battelle

Õ:i-
Coo-o-
C
Q)(.:i
Q)
c.

EPA Contract No.: 68-W-01-023

Figure 15t. Econazole
Statistical Average

Concentration Response Curve
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Figure 15g. Chrysin
Statistical Average

Concentration Response Curve
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Figure 15h. Dicofol
Statistical Average

Concentration Response Curve
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EPA Contract No.: 68-W-01-023

Study Number: WIL-431009

PROTOCOL AMENDMENT I

Sponsor: Battelle Memorial Institute

EPA Contract No.: 68-W-01-023

A. Title of Study:

Conduct Multiple Chemical Studies with Microsomes Prepared in Participating
Laboratories (W A 4-16, Task 7)

B. Protocol Additions/Modifications

1) 4.3 Analvsis of Reference & Control Chemicals:

Section 4.3 is to be added and reads as follows:

Analysis of the reference and control chemical stock solutions wil
occur before the laboratories use the formulations in the assay. The
analytical method used to analyze each of the reference chemicals in
the stock solutions wil be gas chromatography (4-0H ASDN and
amino glutethimide ), gas chromatography with flame ionization
detection (lindane, fenarimol, dicofol, atrazine, and
dibenz(a,h)anthracene), HPLC (ketoconazole, econazole, and chrysin),
HPLC with UV-Vis detection (prochloraz), and a combination of mass
spectrometry and gas chromatography with flame ionization detection
(4-nonylpheno1). The chemistry procedures and results wil be given
to the laboratories in reports prepared and submitted to the laboratories
by the CR.

2) 9.2.1 Concentration Response Fits for the Reference Chemicals
"The response curve wil be fitted by weighted least squares nonlinear
regression analysis, with weights equal to 1/y. Model fits will be

carried out using Prism software (Version 3 or higher)."

Wil be replaced with:

The response curve wil be fitted by non-weighted least squares
nonlinear regression analysis. Model fits wil be carried out using

Prism software (Version 3 or higher).

-132-



Project No.: WIL-431 009
Battelle

EPA Contract No.: 68-W-01-023

WIL-431009
Protocol Amendment I
Page 3

The response curve wil be fitted by non-weighted least squares

nonlinear regression analysis. Model fits wil be cared out using
Prism software (Version 3 or higher).

C. Reasons for Protocol Additions/Modifications:

1) For this study to meet GLP requirements Section 4.3 must be added in response to
the Endocrine Disruptor Screening Program Quality Assurance Report which
finds that neither the methods of analysis nor the frequency of the analyses is
documented in the study protocol.

2) Battelle notified the EP A that laboratories performng the aromatase assay
(including WIL) were obtaining negative values and experiencing error messages
when using Prism to model the data according to the protocol. The EP A
recommended solution requires that WIL amend the protocol and re-analyze the
data using an unconstrained 4 parameter model and non-weighted values in the
Prism software.

Approved By:
Battelle Memorial Institute

ll;¡I~lz
, Jerry D. Johnson, PhD, DA

Sponsor Representative

I(l-~ 0)-
Date

Prepared By:

WIL Research Laboratories, LLC

1I (,~l05
DateJennifer Thomas- W ohlever, PhD

Study Director

. - L)
a-;¡,k4,,,, PhD

Director, Metabolism and
Analytical Chemistry

1/j¡8/cJ~
/ D~te
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Study Number: WIL-43 l009

PROTOCOL AMENDMENT II

Sponsor: Battelle Memorial Institute

EPA Contract No.: 68-W-Ol-023

A. Title of Study:

W A 4- 1 6 Task 7: Conduct Multiple Chemical Studies with Microsomes Prepared in
Participating Laboratories

B. Protocol AdditionslModifications:

l) 9.2.1 Concentration Response Fits for the Reference Chemicals:

The following concentration response curve wil be fitted to relate
percent of control activity to logarithm of concentration within each
replicate:

Y=B+ -
i+iOCX-,u)*H

will be replaced with:

The following concentration response curve will be fitted to relate
percent of control activity to logarithm of concentration within each
replicate:

Y=B+ -
i+iOC,u--X)*H
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C. Reasons for Protocol Additions/Modifications:

1) An error in the equation for the response curve in Amendment I necessitates
Amendment II. In the revised equation the "X" and "l-" are in a different order.

Approved By:

Battelle Memorial Institute

'L / - 0- '0 L;

Date

Prepared By:

WIL Research Laboratories, LLC .~
homas-Wohlever, PhD
Study Director

~ Daniel W. ed, PhD
Director, Metabolism and

Analytical Chemistry

'/if/O(:
i L

Date

i It¡ )7b
/ 'Date
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PROTOCOL

WA 4-16 TASK 7: CONDUCT MULTIPLE CHEMICAL STUDIES
WITH MICROSOMES PREPARED IN PARTICIPATING LABORATORIES

EPA Contract No.: 68-W-OI-023

Submitted To:

Battelle Memorial Institute
505 King Avenue

Columbus, OR 43201-2693

WIL Research Laboratories, LLC
1407 George Road

Ashland,OH 44805-9281

-136-



Project No.: WIL-431009
Battelle

EPA Contract No.: 68-W-01-023

Page 2 of23
WIL-431 009
July 6, 2005

1 OBJECTIVE:

Task 7: The objectives of this protocol are to test 10 reference chemicals using
microsomes prepared by two paricipating laboratories (Battelle and In Vitro) in Task
6 (WIL-43i 008), and to determine the intra- and interlaboratory variability in the test
results. The microsomes prepared in Task 6 (WIL-431008) by Battelle and In Vitro
wil be distributed to each laboratory and tested as outlined in Section 8 (Table 4).

The test system for this study is human placental microsomes. This test system was
selected because it provides a biological source of the aromatase enzyme and, since
the assay is being evaluated for its potential to serve as a screening assay, the use of
human tissue enhances its predictive potentiaL.

There is no applicable route of administration in the sense of a dose administration

route for this in vitro test. This in vitro test method involves combining microsomes,
substrate, appropriate co-factors and test substances in a common reaction vesseL.
The effect of the control chemicals on microsomal enzyme activity is evaluated by
measuring the amount of the product ofthe enzyme-catalyzed substrate oxidation that
is formed.

2 PERSONNEL INVOLVED IN THE STUDY:

2.1 Sponsor Representatives:

Jerry D. Johnson, PhD, DABT
Work Assignment Leader/Study Monitor
Endocrine Disruptor Screening Program
Battelle Memorial Institute
Tel: (614) 424-4499

Fax: (614) 424-5221

Email: johnsojd§battelle.org

David P. Houchens, PhD
Program Manager
Endocrine Disruptor Screening Program
Battelle Memorial Institute

2.2 U.S. EP A Representatives:

Gary E. Timm, MS, MA
Wark Assignment Manager
Endocrine Disruptor Screening Program
U.S. EPA
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Linda Philips, PhD
Project Offcer
U.S. EPA

2.3 WIL Study Director:

Jennifer Thomas-Wohlever, PhD
Research Scientist
Tel: (419) 289-8700

Fax: (419) 289-3650
Email: jwohlever~wilresearch.com

2.4 WIL Deputy Director:

Justin Godsey, BS, LA TG
Biologist, Metabolism

2.5 WIL Staff Involved with Study:

Joseph F. Holson, PhD
President, Director

Daniel W. Sved, PhD
Director, Metabolism and Analytical Chemistry

Terry L. Johnson, PhD
Associate Director, Metabolism

Christopher J. Bowman, PhD
Staff Toxicologist, Developmental

and Reproductive Toxicology

Heather L. Osborn, BS, RQAP-GLP
Manager, Quality Assurance

Robert A. Wally, BS, RAC
Acting Manager, Reporting and
Regulatory Technical Services

Pete Resnis, BS
Senior Research Chemist, Metabolism

Aimee Mahoney, BS
Group Supervisor, Metabolism
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2.6 Statistical Analvsis:

Les Freshwater, MS
BioSTAT Consultants, Inc.

3 STUDY SCHEDULE:

Proposed Experimental Start Date: July 8, 2005

Proposed Experimental Termination Date: August 30, 2005

Proposed Unaudited Data Submission Date: September 2, 2005

Proposed Audited Report Date: September 23, 2005

4 REFERENCE & CONTROL CHEMICAL DATA:

Reserve samples of the reference and control chemicals used in this study wil be

collected by the Sponsor and wil be stored at the Sponsor's facility. Therefore, no
reserve samples for this study wil be collected by WIL Research Laboratories, LLC.

4.1 Control Chemicals For Determination of Enzvme Activitv:

The known aromatase inhibitor, 4-hydroxyandrostenedione (4-0H ASDN), is
used as the positive control substance for this task. A known aromatase non-
inhibitor, lindane, will be used as the negative control substance. Table 1
contains the identity and property information for these substances.

Table 1. Control Substances

Control CAS Molecular Molecular Target

Chemical Number Formula Weight Concentration Basis for Selection

(g/mol) in Assay (M)

4-0H
566-48-3 CI9H2603 302.4 5 X 10-&

Known aromatase
ASDN inibitor

Affects StAR and

Lindane 58-89-9 C6H6CI6 290.8 1 X 10-6
cholesterol

metabolism; no

aromatase activity

Control substance stock solutions wil be prepared and analyzed by Battelle's
Chemical Repository (CR) and distributed to the laboratories. Lindane wil be
formulated in DMSO and 4-0H ASDN will be formulated in ethanoL. The total
volume of control substance formulation used in each assay should be no more
than 1 % of the total assay volume (i.e., 20 ilL in a 2 mL assay) in order to
minimize the potential of the solvent to inhibit the enzyme. Fresh dilutions of
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the stock solution wil be prepared in the same solvent as the stock solution on
the day of use. Dilutions wil be prepared such that the target concentration of
control substance (Table 1) can be achieved by the addition of 20 ,.L of the
dilution to a 2 mL assay volume. Information on storage conditions for control
substance stock solutions wil be provided by the CR.

4.2 Reference Chemicals:

The reference chemicals for Task 7, their properties and rationale for selection
are listed in Table 2. Each chemical wil initially be tested over the
concentration range 10-3 to 10-10 M (final concentration) but the range may be
adjusted as described in Section 8.

Table 2. Reference Chemicals for Aromatase Assay Validation

amino glutethimide 125 -84-8 C13HI6NiOi 232.3 Non-steroidal aromatase
inibitor

chrsin 480-40-0 C1sHio04 254.2 Potent flavonoid

dicofol 115-32-2 Ci4HgCIsO 370.47 OrganocWorine

econazole (nitrate) 24169-02-6 CISHisCI3NiO-
444.7 Potent imidazole anti-

HN03 fungal

ketoconazole 65277-42-1 CiJ-isCliN404 531.43 Weak imidazole anti-fungal

Affects aromatase gene
atrazine 1912-24-9 CSHj4CINs 215.69 expression; no aromatase

inhibition

fenarimol 60168-88-9 C17H12CliNiO 331. pyrimidine fungicide

4-nonylphenol 104-40-5 C1sHi4O 220.4 Affects ARR; no
aromatase inhibition

prochloraz 67747-09-5 CisHI6ChN30i 376.7 conazole fungicide

dibenz (a,h) Known non-aromatase
53-70-3 CiiHI4 278.35 inhibitor; Ah receptoranthracene

agonist

Reference chemical stock solutions wil be prepared and analyzed by the CR
and distributed to the laboratories. Reference chemicals wil be formulated in
buffer, absolute ethanol or dimethylsulfoxide (DMSO). The total volume of
reference chemical formulation used in each assay should be no more than 1%
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of the total assay volume (i.e., 20 ilL in a 2 mL assay) in order to minimize the
potential of the solvent to inhibit the enzyme. Fresh dilutions of the stock
solution wil be prepared in the same solvent as the stock solution on the day of
use such that the target concentration of reference chemical can be achieved by
the addition of 20 ilL of the dilution to a 2 mL assay volume. Information on
storage conditions for reference chemical stock solutions wil be provided by
the CR.

The reference chemicals wil be numbered 1-10 by the CR and these same
numeric designations wil be used when the samples are coded prior to

distribution to the assaying laboratories. This wil ensure that, for example,
Chemical 1, is always the same chemical in each laboratory. This is important
for the proper balancing ofthe study as outlined in Table 4.

5 ASSAY MATERIALS RECEIPT AND/OR PREPARATION:

A suffcient supply of chemical reagents, radiolabeled and non-radiolabeled

androstenedione, and human placental microsomal preparations wil be obtained prior
to initiation of the first set of experiments to ensure that sufficient quantities are

available to conduct the studies. The detailed procedures for preparation of the assay
substrate, assay buffer, microsomes and NADPH (ß-nicotinamide adenine
dinucleotide phosphate, reduced form, tetrasodium salt) solution wil be documented
in the study records.

The procedure for identification of the test system wil be that each test tube used in
the conduct of the aromatase assay wil be uniquely identified by applying a label or
writing directly on the test tube.

5.1 Assay Substrate. r3H1ASDN + ASDN:

5.1.1 Substrate Name/Supplier:

The substrate for the aromatase assay is androstenedione (ASDN). Non-
radiolabeled and radiolabeled ASDN wil be used. The non-radiolabeled
ASDN wil be provided to the laboratories by the CR. The radiolabeled
androstenedione ((Iß-3H)-ASDN, (3H)ASDN) wil be provided to the
laboratories by Perkin Elmer through Battelle's CR. The CR wil
forward all applicable information regarding supplier, lot numbers and
reported/measured purity for the substrate to the laboratories and this
information wil be included in study reports. The radiochemical purity

of the eH)ASDN wil be assessed by RTI.
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5.1.2 Preparation of Substrate Solution for use in Aromatase Assay:

Since the specific activity of the stock eH)ASDN is too high for use
directly in the assay, a solution containing a mixture of nomadiolabeled
and radiolabeled eH)ASDN is prepared such that the final concentration
of ASDN in the assay is 100 nM and the amount of tritium added to
each incubation is about 0.1 i-Ci. This substrate solution should have a
concentration of2 i-M with a radiochemical content of about 1 i-Ci/mL.

The following ilustrates the preparation of a substrate solution using a
stock of (3H)ASDN with a specific activity of 25.3 Ci/mmol and a
concentration of 1 mCi/mL. Prepare a 1: 1 00 dilution of the radio labeled
stock in buffer. Prepare a 1 mg/mL solution of ASDN in ethanol and
then prepare dilutions in buffer to a final concentration of 1 i-g/mL.

Combine 4.5 mL of the 1 i-g/mL solution of ASDN, 800 i-L of the
eH)ASDN dilution and 2.7 mL buffer to make 8 mL of substrate
solution (enough for 80 tubes). Record the weight of each component
added to the substrate solution. After mixing the solution well, weigh
aliquots (20 i-L) and combine with scintilation cocktail for
radiochemical content analysis. The addition of 100 i-L of the substrate
solution to each 2 mL assay volume yields a final eH)ASDN
concentration of 100 nM with 0.1 i-Ci/tube.

5.2 Microsomes:

Human placental microsomes (prepared in Task 6, described in WIL-431008)
wil be supplied to each laboratory by Battelle and In Vitro. These samples
should be treated as potentially infectious and appropriate precautions must be
employed. The microsomes must be stored at approximately -70 to -80°C.
The approximate protein content of the microsomes wil be provided by the
supplier.

Caution: Microsomes can be denatured by detergents. Therefore, it is
important to ensure that all glassware, etc. that is used in the preparation or
usage of microsomes is free of detergent residue. New disposable test tubes,
bottles, vials, pipets and pipet tips may be used directly in the assay. Durable
labware that may have been exposed to detergents should be rinsed with water
and/or buffer prior to use in the assay.

If the human placental microsomes are supplied in aliquots in excess of what is
required to conduct a single experiment, they wil be thawed, pooled,

homogenized, divided into appropriate aliquots for conduct of a single
experiment and refrozen as described below in order to minimize and

standardize the number of freeze/thaw cycles each preparation undergoes.

Microsomes wil be thawed quickly in a 37:l 1 °C water bath and then will be

-142-



Project No.: WIL-431009
Battelle

EPA Contract No.: 68-W-01-023

Page 8 of23
WIL-43 1009
July 6, 2005

immediately transferred to an ice bath. The microsomes wil be pooled and
rehomogenized using a Potter- Elvejhem homogenizer (about 5-10 passes). The
pooled sample wil be aliquoted into portions appropriate for use in a single
experiment (ca. 160 f.L, dependent on the protein concentration of the
preparation) and the samples will be flash frozen and stored at approximately
-70 to -80°C for future use. Each tube wil provide enough protein for a single
experiment and any excess thawed microsomal preparation wil be discarded.

On the day of use, microsomes wil be thawed quickly in a 37:f 1 °C water bath
and then wil be immediately transferred to an ice bath. The micro somes wil
be rehomogenized using a Potter-Elvejhem homogenizer (about 5-10 passes) or
by vortexing about 5 seconds prior to use. The microsomes wil be diluted in
buffer (serial dilutions may be necessary) to an approximate protein
concentration of 0.025 mg/mL. The addition of 1 mL of that microsome
dilution wil result in a final approximate protein concentration of 0.0125

mg/mL in the assay tubes. All microsome samples must be kept on ice until
they are placed in the water bath just prior to their addition to the aromatase
assay. Microsomes are not to be left on ice for longer than approximately 1 h
before proceeding with the assay. Appropriate documentation of time from

thaw to use must be maintained.

Diluted microsomes must be used only on the day of preparation. Under no
conditions should diluted microsomes be refrozen for later use in the assay.

5.3 Other Assav Components:

5.3.1 Buffer:

The assay buffer wil be 0.1 M sodium phosphate buffer, pH 7.4.

Sodium phosphate monobasic (JT Baker, cat #4011-01, 137.99 g/mol)
and sodium phosphate dibasic (JT Baker, cat #4062-01, 141.96 g/mol)
wil be used in the preparation of the buffer. Solutions of each reagent
at 0.1 M wil be prepared in distiled, deionized water and then the
solutions wil be combined to a final pH of 7.4. The assay buffer may
be stored for up to one month in the refrigerator (2-8 DC).

5.3.2 Propylene Glycol:

Propylene glycol (JT Baker, Cat #9402-01, 76.1 g/mol) is added directly
to the assay as described in Section 7.

5.3.3 NADPH:

NADPH (Sigma cat #1630, 833.4 g/mol) is the required co-factor for
CYP19 (aromatase enzyme). The Sponsor will provide the NADPH to
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be used in the assay. The final concentration in the assay wil be 0.3
mM. Typically, a 6 mM stock solution is prepared in assay buffer and
then 100 l.L of the stock is added to the 2 mL assay volume. NADPH
must be prepared fresh each day and is kept on ice.

6 PROTEIN ASSAY:

The protein concentration of the microsome preparation wil be determined on each
day of use of the microsomes in the aromatase assay. QC standards (nominal protein
concentrations of 10 and 100 llg/mL) wil be prepared by the lead laboratory and
distributed to each paricipating laboratory. Each of these QC standards wil be run in
duplicate with each run of the protein assay. A 6-point standard curve wil be
prepared, ranging from 5 to 250 llg protein/mL. The protein curve standards wil be
made from bovine serum albumin (BSA). Protein wil be determined by using a DC
Protein Assay kit purchased from Bio-Rad (Hercules, CA). To a 200 l.L aliquot of
unknown, QC or curve standard, 100 l.L of BioRad DC Protein Kit Reagent A wil be
added and mixed. Next, 800 IlL ofBioRad DC Protein Kit Reagent B wil be added
to each sample and the samples wil be vortex mixed. The samples will be allowed to
sit at room temperature for at least 15 min to allow for color development. The
absorbances are stable for about 1 h. Each sample (unnown and standards) will be
transferred to disposable polystyrene cuvetles and the absorbance (§ 750 nm) wil be
measured using a spectrophotometer. The protein concentration of the microsomal
sample wil be determined by interpolation of the absorbance value using the curve
developed from the protein standards.

7 AROMATASE ASSAY (SEE APPENDIX A):

The assays wil be performed in 13x100 mm test tubes maintained at 37 :: 1 DC in a
shaking water bath. Each test tube will be uniquely identified by applying a label or
writing directly on the test tube. Propylene glycol (l00 l.L), eH)ASDN + ASDN
substrate, NADPH, inhibitor solution and buffer (0.1 M sodium phosphate buffer, pH
7.4) wil be combined in the test tubes (total volume i mL). The final concentrations
for the assay components are presented in Table 3 below.

Table 3. Human Placental Microsomal Aromatase Assay-Optimized Conditions

Microsomal Protein 0.0125 me:mL'
NADPH 0.3 mMa
r3HIASDN + ASDN 100 nMa
Incubation Time 15 minutes

a F ina! concentrations

The tubes and the microsomal suspension will be placed in a 37 :: i DC water bath for
at least five minutes prior to initiation of the assay by the addition of 1 mL of the
diluted microsomal suspension to the reaction mixture in the labeled test tube. The
total assay volume wil be 2.0 mL, and the tubes wil be incubated for 15 minutes.
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The incubations wil be stopped by the addition of methylene chloride (2.0 mL); the
tubes wil be vortex-mixed for approximately 5 seconds and placed on ice. The tubes
are then vortex-mixed an additional 20-25 seconds. The tubes wil then be centrifuged
for 10 minutes at approximately 162 x g. The methylene chloride layer wil be
removed and discarded; the aqueous layers are extracted again with methylene
chloride (2 mL). This extraction procedure wil be performed one additional time,
each time discarding the methylene chloride layer. The aqueous layers wil be
transferred to vials and duplicate aliquots (0.5 mL) wil be transferred to 20-mL liquid
scintilation counting vials. Liquid scintilation cocktail (Ultima Gold, Packard,
approximately 10 mL) wil be added to each counting vial and shaken to mix the
solution. The radiochemical content of each aliquot wil be determined as described
below.

Analysis of the samples wil be performed using a liquid scintilation counter (LSe).
Radiolabel found in the aqueous fractions represents 3HOH formed. One 3HOH
molecule is released per molecule of ASDN converted to estrogen in a stereospecific
reaction. Thus, the amount of estrogen product formed is determined by dividing the
total amount of 3HOH formed by the specific activity of the eH)ASDN substrate
(expressed in DPM/nmol). Results wil be presented as the activity (velocity) of the
enzyme reaction. The activity of the enzyme reaction is expressed in nmol
(mg proteinYlmin-1 and is calculated by dividing the amount of estrogen formed by
the product of mg microsomal protein used times the incubation time, e.g. 15
minutes.

8 DETERMINATION OF THE RESPONSE OF AROMATASE ACTIVITY TO
REFERENCE CHEMICALS:

This task is similar in structure to Task 5 (WIL-431007) except that the test
laboratories wil use the microsomes prepared in Laboratory 2 or in Laboratory 4
(neither are WIL Laboratories), according to the matrix shown below (Table 4). Ten
inhibitor compounds wil be tested, including the four inhibitor compounds in Task 5
(WIL-431007). The test is organized so that across the ten chemicals the allocation
of microsome sources to reference chemicals is approximately balanced.

For each chemical (I to 10) Laboratory 2 (Battelle) wil supply two of laboratories
RTI, Battelle, WIL and In Vitro (sometimes itself and sometimes not) and laboratory
4 (In Vitro) wil supply the other two. The distribution of microsomal preparations

will differ for different chemicals. Let M2 denote the microsomal preparation from
Laboratory 2 and let M4 denote the microsomal preparation from Laboratory 4. The
four laboratories wil use microsomal preparations from the laboratories as shown in
Table 4.
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Table 4. Microsome Distribution and Testing Matrix

Analysis Laboratory

Chemical Laboratory 1 Laboratory 2 Laboratory 3 Laboratory 4
RTI Battelle WIL In Vitro

Chemical 1 Mi Mi M4 M4

Chemical 2 Mi Mi M4 M4

Chemical 3 M4 M4 Mi Mi

Chemical 4 Mi M4 Mi M4

Chemical 5 M4 Mi M4 Mi

Chemical 6 M4 M4 Mi Mi

Chemical 7 Mi M4 M4 Mi

Chemical 8 Mi M4 M4 Mi

Chemical 9 M4 Mi Mi M4

Chemical 10 M4 Mi Mi M4

Each test laboratory wil analyze five chemicals with microsomal preparation made in
Laboratory 2 and five chemicals with microsomal preparation made in Laboratory 4.
Across the 10 chemicals the laboratories are approximately balanced for comparison
ofMz and M4. Thus if there is no interaction between laboratory or microsome source
and chemical, the laboratory effects are excluded from the comparison between
microsomal preparations.

Each replicate wil test the response of aromatase activity to the presence of eight
concentrations of a reference chemicaL. The reference chemicals must be coded prior
to distribution to the assaying technicians in order that the replicates are conducted
blind for reference chemical identity. This task will be conducted in three

independent replicates. All three replicates for a given reference chemical must be
conducted by the same technician. However, the same technician is not required to
perform the three replicates for all ten reference chemicals. Multiple reference

chemicals may be conducted in a given day. Each replicate for a given reference
chemical must be conducted entirely independently of the other replicates for that
reference chemicaL. Thus, it is recommended that if multiple assays are conducted on
a given day by a single technician, those assays should use different reference
chemicals. Each reference chemical wil be tested at eight concentrations and there
wil be three (triplicate) repetitions for each concentration of a given replicate. A
single replicate study with two reference chemicals is described in Table 5.
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Table 5. Sample Reference Chemical Study Design

Sample type Repetitions Description
Concentration

(test tubes) (Mfinal)

Full Enzyme Activity Control 2 Complete assay' with reference
N/Achemical vehicle control

Complete assay with reference
Background Activity Control 2 chemical vehicle control omitting N/A

NADPH

Positive Control 2 Completei~ssay with positive control
5 x 10-'chemical 4-0H ASDN) added

Negative Control 2 Complete assay with negative
1 x 10-6control chemical llindanei added

Reference Chemical 1
3 Complete assay with Reference

1 x 10-3Concentration 1 Chemical added

Reference Chemical 1 
3 Complete assay with Reference

1 x 10-'Concentration 2 Chemical added
Reference Chemical 1

3 Complete assay with Reference
1 x 10.5Concentration 3 Chemical added

Reference Chemical 1 
3 Complete assay with Reference

1 x 10-6Concentration 4 Chemical added

Reference Chemical 1 
3 Complete assay with Reference

1 x 10-7Concentration 5 Chemical added
Reference Chemical 1

3
Complete assay with Reference

1 x 10-'Concentration 6 Chemical added

Reference Chemical 1
3

Complete assay with Reference
1 x 10-9Concentration 7 Chemical added

Reference Chemical 1
3 Complete assay with Reference

1 x 10-10Concentration 8 Chemical added
Reference Chemical 2

3
Complete assay with Reference

1 x 10.3Concentration 1 Chemical added
Reference Chemical 2

3 Complete assay with Reference
1 x 10-'Concentration 2 Chemical added

Reference Chemical 2
3

Complete assay with Reference
1 x 10-5Concentration 3 Chemical added

Reference Chemical 2
3

Complete assay with Reference
1 x 10-6Concentration 4 Chemical added

Reference Chemical 2
3 Complete assay with Reference

1 x 10.7Concentration 5 Chemical added
Reference Chemicai 2

3
Complete assay with Reference

1 x 10-'Concentration 6 Chemical added
Reference Chemical 2

3 Complete assay with Reference
1 x 10-9Concentration 7 Chemical added

Reference Chemical 2
3 Complete assay with Reference

1 x 10.,0Concentration 8 Chemical added

Full Enzyme Activity Control 2 Complete assay with reference
N/Achemical vehicle control

Complete assay with reference
Background Activity Control 2 chemical vehicle control omitting N/A

NADPH

Positive Control 2 Complete assay with positive control
5 x 10-'chemical (4-0H ASDN) added

Negative Control 2 Complete assay with negative
1 x 10-6control chemical (lindane) added

""'The complete assay contains buffer, propylene glycol, microsomal protein, ( H)ASDN and NADPH
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Four types of control samples wil be included for each replicate day. These include:

· full enzyme (aromatase) activity controls (substrate, NADPH, propylene
glycol, buffer, vehicle (used for preparation of reference chemical solutions L

and microsomes)

· background activity controls (all components that are in the full aromatase
activity controls, except NADPH)

· positive controls (all components that are in the full aromatase activity
controls, except vehicle, and with the addition of 4-0H ASDN at 5 x 10-8 M)

· negative controls (all components that are in the full aromatase activity
controls, except vehicle, and with the addition of lindane at i x 10-6 M).

Four test tubes of each type of control are included during each replicate day and are
treated the same as the other samples. The controls sets wil be split so that two tubes
(of each control tye) are run at the beginning and two at the end of each day's set.

The assay wil be conducted as described in Section 7.0 with the following
modification. Reference chemical solution (or vehicle) wil be added to the mixture
of propylene glycol, substrate, NADPH and buffer in a volume not to exceed 20 ilL
prior to preincubation ofthat mixture. The volume of buffer used wil be adjusted so
the total incubation volume remains at 2 mL.

After completion of the first replicate, the data wil be reviewed and, if necessary, the

concentration of reference chemical used in the second and third replicates can be
adjusted. The decision whether to adjust test concentrations rests with the Study
Director. The decision should be based on the results from the first replicate with the
following guidelines in mind:

If insolubility is observed at the high concentration (10-3 M), then set the highest
concentration for the second and third replicates at the highest concentration that
appeared to be soluble (limited to 10-4 or iO-s M). Do not use a concentration lower
than 10-s M for the highest concentration tested.

If the highest concentration to be tested is lowered to 10-4 or 1O-s M, then add mid-log
concentration(s) near the estimated ICso based on the replicate one results in order to
keep eight concentrations in the test set.

The lowest concentration to be tested is 10-10 M.
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9 DATA ANALYSIS:

The data analysis described in the following subsections addresses all of the
experiments of this task. The laboratories wil only be responsible for performing the
data analysis that corresponds to the experiments that they are assigned to conduct.

9.1 Aromatase Activity and Percent of Control Calculations:

Relevant data wil be entered into the latest version of the spreadsheet

Aromatase_Master_ Versionx.y.xls (where x and y denote version number

designation) for calculation of aromatase activity and percent of control. The
version of the spreadsheet used wil be included in the reports. A working
document detailing the use of this spreadsheet has been issued in a previous task
on this work assignment (WIL Study Number WIL-43 1007).

9.2 Statistical Analvsis:

9.2.1 Concentration Response Fits for the Reference Chemicals:

For the reference chemicals, three independent replicates of the

concentration response curve fit wil be carried out.

For each replicate two repeat tubes of the full enzyme activity controls,
the background activity controls and the positive and negative controls
wil be run prior to the repetitions of the graded concentrations of the

reference chemical and two repeat tubes of each control wil be run

following the repetition of the reference chemicaL. Three repetitions wil
be prepared for each concentration of the reference chemicaL.

For each repeat tube (full enzyme activity, background activity, positive,
and negative controls and each reference chemical concentration) the
Excel database spreadsheet wil include total observed (uncorrected)
disintegrations per minute (DPMs) per tube and total aromatase activity
per tube. The DPM and aromatase activity values are corrected for the
background DPMs, as measured by the average of the background
activity control tubes. The aromatase activity is calculated as the
corrected DPM, normalized by the specific activity of the eH)ASDN,
the mg of protein of the aromatase, and the incubation time. The
average (corrected) DPMs and aromatase activity across the four
background activity control repeat tubes must necessarily be equal to a
within each replicate.

For each tube; percent of control is determined by dividing the

background corrected aromatase activity for that tube by the average
background corrected aromatase activity for the four full enzyme

activity control tubes and multiplying by 100.
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Concentration response trend curves wil be fitted to the percent of

control activity values within each of the repeat tubes at each reference
chemical concentration. Concentration is expressed on the log scale. In
agreement with past convention, logarithms wil be common logarithms
(i.e. base 10). Let X denote the logarithm of the concentration of
reference chemical (e.g. if concentration = i O-s then X = -5). Let

Y == percent of control activity in the inhibitor tube

X == logarithm (base 10) ofthe concentration

DA VO == average DPMs across the repeat tubes with the same
reference chemical concentration

T == top of plateau

B == bottom of plateau

ß == slope of the concentration response curve (ß wil be negative)

i. == logloICso (ICso is the concentration corresponding to percent of
control activity equal to 50%).

The following concentration response curve wil be fitted to relate
percent of control activity to logarithm of concentration within each
replicate:

Y = B + (T-B)/(l + ((T-B)/(50-B) -l) IOÜL-XJß) + E

where E is the variation among repetitions, distributed with mean 0 and
variance proportional to DA VO (based on Poisson distribution theory
for radiation counts). The variance is approximately proportional to Y.

The response curve wil be fitted by weighted least squares nonlinear
regression analysis with weights equal to IN. Model fits wil be carried

out using Prism softare (Version 3 or higher).

Concentration response models wil be fitted for each replicate test
within each reference chemicaL. Based on the results of the fit within
each replicate the extent of aromatase inhibition wil be summarized as
top (T), bottom (B), 10glOICso (¡.), and slope (ß). The estimated T, B,
10gloICso, and ß for a reference chemical wil be (weighted) means

across the replicates. The estimated overall standard errors wil be based
on the standard errors within each replicate and the replicate-to-replicate
variability. The average values and standard errors of T, B, 10glOICso, or
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ß and the replicate-to-replicate components of variation wil be
calculated based on one-way random effects analysis of variance model
fits. For each reference chemical and replicate the estimated top (T), the
within replicate standard error of T, bottom (B), the within replicate
standard error of B, loglOICso (¡.), the within replicate standard error
of il, the ICso, the slope (ß), the within replicate standard error of ß, and
the "Status" of each replicate of each response curve wil be displayed in
a table. The "Status" of each replicate of each response curve is

indicated as:

· Complete curve - "inhibitor" - data are available up to at least
80% inhibition - Calculate ICso.

· Incomplete curve - "presumed inhibitor" - Data are available up
to at least 50% inhibition but not beyond 80% inhibition -
Calculate ICso.

· Incomplete curve -"equivocal" - Data are available to between
20% and 50% inhibition - Do not calculate ICso.

· "No inhibition" - No data are available above 20% inhibition -
Do not calculate ICso.

9.2.2 Graphical and Analysis of Variance Comparisons Among
Concentration Response Curve Fits:

For each replicate the individual percent of control values wil be plotted
versus logarithm of the reference chemical concentration. The fitted
concentration response curve wil be superimposed on the plot.
Individual plots wil be prepared for each replicate.

Additional plots wil be prepared to compare the percent of control
activity values across replicates. For each replicate the average percent
of control values wil be plotted versus logarithm of reference chemical

concentration on the same plot. Plotting symbols wil distinguish among
replicates. The fitted concentration response curves for each replicate

wil be superimposed on the plots. On a separate plot the average
percent of control values for each replicate wil be plotted versus

logarithm of reference chemical concentration. The average

concentration response curve across replicates wil be superimposed on
the same plot. The average concentration response curve wil be the

unweighted average of the response curves within each replicate.

Top (T), bottom (B), slope (ß) and loglOICso (¡.) wil be compared across
replicates based on one-way random effects analysis of variance,
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treating the replicates as random effects. For each ofT, B, ß and!J, plots
wil be prepared that display the parameters within each replicate with
associated 95% confidence intervals based on the within replicate
standard error and the average across replicates with associated 95%
confidence interval incorporating replicate-to-replicate variation.

9.2.3 Graphical and Analysis of Variance Comparisons of Full Enzyme
Activity, Background Activity, Positive and Negative Control
Percent of Control Across Reference Chemicals and Replicates:

Within each replicate of each reference chemical quadruplicate

repetitions wil be made of the full enzyme activity control, background
activity control, and negative and positive control tubes. Half the
repetitions wil be carried out at the beginning of the replicate and half at
the end. If the conditions are consistent throughout the replicate test, the
control tubes at the beginning should be equivalent to those at the end.

To assess whether this is the case the control responses wil be adjusted
for background DPMs, divided by the average of the (background

adjusted) full enzyme activity control values, and expressed as percent
of control. The average of the four background activity controls within
a replicate must necessarily be 0 percent and the average of the four full
enzyme activity controls within a replicate must necessarily be i 00
percent. The full enzyme activity controls percent of control, the
background activity controls percent of control, and the negative and
positive controls percent of control values wil be plotted across

reference chemical and replicate within reference chemical, with
plotting symbol distinguishing between beginning and end, and with
reference line 0% (background activity control) or 100% (full enzyme
activity control) respectively. These plots will display the extent of
consistency across reference chemicals and replicates with respect to
average value and variability and wil provide comparisons of beginning
versus end of each replicate. Additional plots wil be prepared

displaying the difference of the average of the first two percent of
control values (i.e., those based on the "beginning" tubes) and the
average of the last two percent of control values (i.e., those based on the
"end" tubes) (end minus beginning) across reference chemicals and

replicates within reference chemicals. Each plot wil have a reference
line of O.

Three-factor mixed effects analysis of variance models wil be fitted,
separately for the full enzyme activity control, the background activity
control, and the positive and negative control tubes. The fixed effect
factors in the analysis of variance wil be
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· reference chemical
· portion (beginning or end)
. portion by reference chemical interaction.

The random effects wil be

. replicate nested within reference chemical
· portion by replicate within reference chemical interaction.

The residual error variation corresponds to repetition within reference
chemical, replicate, and portion. The response wil be percent of
control. Since for the background activity and full enzyme activity
controls the average of the repetitions within a reference chemical and
replicate are constrained to be 0 and i 00 respectively, by the way in
which "percent of control" is defined, the variation associated with the
reference chemical effect and the replication within reference chemical
effect are both necessarily constrained to be O.

If the daily replicates are in control the portion main effect, the portion
by reference chemical interaction, and the portion by replicate within
reference chemical interaction should be non-significant. If the portion
by reference chemical interaction is significant the nature of the effect
wil be assessed by comparing the portion effect (averaged across
replicates) within each reference chemical to the portion main effect. If
the portion by replicate within reference chemical interaction is
significant the nature of the effect wil be assessed by comparing the
portion effect within each replicate within a reference chemical to the
portion effect averaged across replicates within the same reference

chemicaL. Simultaneity of inference wil be adjusted for by Bonferroni's
method.

9.2.4 Statistical Software:

Concentration response curves wil be fitted to the data using the non-
linear regression analysis features in the PRISM statistical analysis
package, Version 3 or higher. Supplemental statistical analyses and
displays such as summary tables, graphical displays, analysis of
variance, and multiple comparisons wil be carried out using PRISM, the
SAS statistical analysis system, Version 8 or higher, or other general
purpose statistical packages (e.g. SPSS), and Microsoft Excel, as
convenient.
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9.2.5 Interlaboratory Statistical Analysis:

The lead laboratory and each of the participating laboratories wil carry
out "intra-laboratory" statistical analyses based on their test data,
according to this common statistical analysis plan, developed by the
Data Coordination Center (Battelle). The Data Coordination Center wil
carry out the "inter-laboratory" statistical analysis. It wil combine
summary values developed in each of the intra-laboratory analyses to
assess relationships among the laboratory results, the extent of
laboratory-to-laboratory variation, and overall consensus estimates
among the laboratories.

10 QUALITY ASSURANCE:

The study wil be audited by the WIL Quality Assurance Unit with in-phase

inspections to assure compliance with the study protocol and protocol amendments,
WIL Standard Operating Procedures (SOPs) and the appropriate provisions of the
EPA TSCA and FIFRA Good Laboratory Practice Standards (GLPs) published in the
Federal Register (40 CFR Part 792 and 40 CFR Part 160). The raw data and draft
report wil be audited by the WIL Quality Assurance Unit prior to submission to the
Sponsor to assure that the Final Report accurately describes the conduct and the
findings of the study. Quality control (Qc) and quality assurance (QA) procedures
will follow those outlined in the Quality Assurance Project Plan (QAPP) that wil be
prepared for this study.

Data requiring statistical analysis wil be analyzed by BioSTAT Consultants, Inc.
following the current procedural guidelines of BioST A T Consultants Inc. BioST AT
Consultants Inc. will provide a statistical analysis report, which wil be included as an
appendix to the final report. Quality Assurance auditing of the statistical report (for
internal consistency with the study report) wil be conducted under the direction of
the Quality Assurance Unit ofWIL Research Laboratories, LLC.

Formulation of the control and reference chemical stock solutions wil be conducted
by the Sponsor following the standard operating procedures of the Sponsor and in
accordance with GLPs. Quality assurance monitoring of these activities for SOP and
GLP compliance is the responsibility of the Sponsor. Upon completion of the
prescribed activities the Sponsor will provide a signed Quality Assurance statement
that will be included in the Battelle Chemical Repository Chemistry Report and
included in the final report as an appendix.

This study wil be included on the WIL master list of regulated studies.
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11 RECORDS TO BE MAINTAINED:

All specimens and original raw data records, as defined by WIL SOPs and the
applicable GLPs, wil be stored as described in Section 12 in the Archives at WIL
Research Laboratories, LLC.

Raw data records generated by the Sponsor wil be stored as defined by the Sponsor's
applicable standard operating procedures.

12 WORK PRODUCT:

The Sponsor wil have title to all documentation records, raw data, specimens and
other work product generated during the performance of the study. All work product,
including raw paper data, pertinent electronic storage media and specimens, wil be
retained at no charge for a period of six months following issuance of the final report
in the Archives at WIL Research Laboratories, LLC. Thereafter, WIL Research
Laboratories, LLC wil charge a monthly archiving fee for retention of all work
product. Appropriate supporting documentation for statistical analyses conducted and
reported by BioSTAT Consultants, Inc. wil be maintained in the Archives at WIL
Research Laboratories, LLC. All work product wil be stored in compliance with
regulatory requirements.

Any work product, including documents, specimens, and samples, that are required
by this protocol, its amendments, or other written instructions of the Sponsor, to be
shipped by WIL Research Laboratories, LLC to another location wil be appropriately
packaged and labeled as defined by WIL's SOPs and delivered to a common carrier
for shipment. WIL Research Laboratories, LLC wil not be responsible for shipment
following delivery to the common carrier.

13 REPORTS:

An interim data set, in the form of a spreadsheet and data summary, wil be submitted
to the Sponsor. The spreadsheets wil be submitted within 14 calendar days of
completing the incubations/analyses. This interim data submission wil not be

audited by the Quality Assurance Unit and wil be identified as "unaudited
preliminary data." The data wil be checked for accuracy by the technical staff.

Interim data summaries, draft and final reports wil be submitted as described in
Section 9.5 ofthe QAPP.

The data to be reported in the interim data summaries wil include (but is not limited
to) the following information: assay date and run number, technician code and

reference chemical concentration, background corrected aromatase activity (for each
control and reference chemical repetition), percent of control activity, IC50, slope and
graphs of activity versus log reference chemical concentration.
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In addition, draft and final reports wil contain tables and graphs, as appropriate,

containing the results of the intra- and inter-laboratory statistical analyses described
in Section 9 of this document.

Draft final and final reports wil be written. The format for the draft final report wil
be provided by the Sponsor. The draft final report wil be submitted to the Sponsor.
One revision of the full report wil be permitted as part of the cost of the study, from
which the Sponsor's reasonable revisions and suggestions wil be incorporated into
the final report, as appropriate. Additional changes or revisions, requiring a new
report, may be made, at extra cost. It is expected that the Sponsor wil review the
draft report and provide comments to WIL within a two-month time frame following
submission. WIL wil submit the final report in a timely maner following receipt of
comments. Ifthe Sponsor's comments and/or authorization to finalize the report have
not been received by WIL within one year following submission of the draft report,
WIL may elect to finalize the report following appropriate written notification to the
Sponsor. One electronic copy (PDF format) wil be provided; requests for paper
copies of the final report may result in additional charges.

14 PROTOCOL MODIFICATION:

Modification of the protocol may be accomplished during the course of this
investigation. However, no changes will be made in the study design without the
written permission (electronic email or paper document) of the Sponsor. In the event
that the Sponsor requests or approves a change in the protocol, such changes wil be
made by appropriate documentation in the form of a protocol amendment. All
alterations of the protocol and reasons for the modification(s) will be signed by the
Study Director and the Sponsor Representative.
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Appendix A

Combine in a test tube
(concentrations are final in a 2 mL volume):

0.1 mL propylene glycol
100 nM llASDN (0.1 i-Ci)

0.3 mM NADPH

20 i-L test substance solution or vehicle

Dilute to I mL total volume in phosphate buffer, pH 7.4 Dilute Microsomes to ca 0.025 mglmL

l l
Wann ca 5 min in a 37 OC water bath Wann ca 5 min in a 37°C water bath-- K-

Add i mL microsomal suspension to each test nibe

l
Incubate at 37°C for 15 minutes in shakng water bath

l
Add 2 mL of CH,CI, to quench enzye reaction; vortex ca 5 s, place

on ice; vortex 20-25 s, centrfuge for 10 min at a setting of 162 x g (avg)

l
Remove and discard organic layer. Add 2 mL CH,CI, to

test tube containing aqueous layer; vortex for ca 30 s;
centrifuge for 10 min at a setting of 162 x g (avg)

..
Remove and discard organic layer. Add 2 mL CH,CI, to

test tube containing aqueous layer; vortex for ca 30 s;
centrifiige for 10 min at a setting of 162 x g (avg)

l
Remove and discard organic layer. Transfer aqueous layer to a vial

with cap; transfer duplicate 0.5 mL aliquots to LSC vials;
add 10 mL scintillation cocktail, count in LSC
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Combine in a test tube
(concentrations are final in a 2 mL volume):

0.1 mL propylene glycol
100 nM ('ASDN (0.1 ¡.Ci)

0.3 mM NADPH

20 ¡.L test substance solution or vehicle

Dilute to 1 mL total volume in phosphate buffer, pH 7.4
Dilute Microsomes to ca 0.025 mglmL

. .
Warm ca 5 min in a 37°C water bath Warm ca 5 min in a 37°C water bath~ K-

Add 1 mL microsomal suspension to each test tube

.
Incubate at 37°C for 15 minutes in shaking water bath

.
Add 2 mL of CH,Cl, to quench enzyme reaction; vortex ca 5 s, place

on ice; vortex 20-25 s, centrifuge for io min at a setting of 162 x g (avg)

.
Remove and discard organic layer. Add 2 mL CH,Ch to

test tube containing aqueous layer; vortex for ca 30 s;
centrifuge for io min at a setting of 162 x g (avg)

.
Remove and discard organic layer. Add 2 mL CH,CL, to

test tube containing aqueous layer; vortex for ca 30 s;
centrifuge for io min at a setting of 162 x g (avg)

.
Remove and discard organic layer. Transfer aqueous layer to a vial

with cap; transfer duplicate 0.5 mL aliquots to LSC vials;
add 10 mL scintillation cocktail, count in LSC
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Introduction
The objective of this work is to determine the radiochemical purity of the (3H)ASDN to be

used in the conduct of WA 4-16 and WA 4-17. . The criteria for acceptance of the material for this
use is 95% radiochemical purity as determined by high performance liquid chromatography
(HPLC) and liquid scintillation counting.

Materials and Methods
(3H)Androstenedione ((3H)ASDN) of lot number 3538496 was received from Perkin Elmer

Life Science (Boston, MA).

The radiochemical purity of the tH)ASDN (1 :100 dilution in ethanol) was determined
using high performance liquid chromatography (HPLC) and liquid scintillation counting. The
HPlC system consists of a Waters 2690 Separations Module, a Waters 2487 Dual A Absorbance
Detector and a ß-RAM Model 3 flow-through radioactivity detector (IN/US, Inc., Tampa, Fl) with a
250 III glass scintillant celL. Data was collected using Waters Milennium32 ClienUServer
Chromatography Data System Softare, Version 4.0.

The HPLC method used a Zorbax RX-C18 column (4.6 x 250 mm) with a mobile phase of
55:15:30 (v:v:v) distilled, deionized water: tetrahydrofuran: methanol and a flow rate of 1 mUmin.
The eluant was monitored by ultraviolet (UV) absorbance at 240 nm and by a flow-through
radiochemical detector. Eluant fractions were collected manually into vials containing ca. 10 mL
Ultima Gold and assayed for radiochemical content by liquid scintillation spectrometry (LSS)

Results
The HPLC radiochromatogram of the tH)ASDN, lot number 3538496, is presented in

Figure 1. The measured radiochemical purity of the (3H)ASDN was 97%.

Figure 1. HPLC Radiochromatogram of rH)ASDN

20.00

(3HIASDN
15._00

mV 10.00

500

0.00

2.00 4.00 6.00 '.00 10,00 1200 14.00 16.00 18.00 20.00 22.00 24.00

- SampleName 11343.206; Vial 1; Injecion 1; Channel SATIN; Date Acquire 1/5/05 11:01:41 AM

Conclusion
(3HjASDN, lot number 3538496, is acceptable for use on WA 4-16 and WA 4-17.
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Aromatase Assay Spreadsheet

Test # Concentrations
tested 8Assay Date

ID Microsome

431009 chern 1 rep 1 placental.xls
Title page 12/16/2005; 6:44 AM Page 1 of 8
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Aliquot #
1

2
3
4
5

EPA Contract No.: 68-W-01-023

Weight of
aliquot (g) DPM/Aliq.

DPM/g
soln.
1405255
1501352
1513855
1540138
1525817

Average DPM/g soln
SO
CV

1497283
53411

3.57

0.674

Calculation of actual concentration of nonradiolabeled ASDN in solution used to repare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

Cil soln

mg ASDN
added

dilution
factor (ASDN) in solution (¡.g/mL)

1020.00
10.20

1.02

(mL)
10

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

8.2218 9

4.6028 9

0.571025 Ug/q

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g eH1ASDN/g soln. = 0.00763 ¡.g/g soln
¡.g/g soln

a. ¡.Ci/g soln
b. Specific activity of ( HIASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.674
25300000

286.4

Formula=a/b*c

2) Calculate total¡.g ASDN/g soln.

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln. + ¡.g (3HIASDN/g soln

0.571025 + 0.00763
0.578660 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.166 ¡.Ci/¡.g ASDN

741060 dpm/nmol

431009 chem 1 rep 1 placental.xls;
Substrate Specific Activity

12/16/2005;
6:44 AM
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Project No.: WIL-431009
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test # Concentrations
testedAssay Date

ID Replicate # Microsome t pe Microsome

431009 chern 1 rep 2 placental-.xls
Title page 12/16/2005; 7:15AM Page 1 of 8
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Project No.: WIL-431009
Battelle

EPA Contract No.: 68-W-01-023

Weight of
Aliquot #

1

2
3
4
5

DPM/g
soln.
1358904
1382142
1430147
1427450
1441906

Average DPM/g soln
SO
CV

1408110
35698

2.54

Cil soln 0.634

Calculation of actual concentration of nonradiolabeled ASDN in solution used to repare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added (mL)

10

dilution
factor

100
10

(ASDNI in solution tI.ig/mL)
1040.00

10.40
1.04

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution
Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

9

9
0.582172 I

Calculation of Substrate Solution Specific Activity

1) Calculate i.g (3H)ASDN/g soln. = 0.00718 i.glg soln.
i.glg soln

a. i.Cilg soln
b. Specific activity of ( H)ASDN (i.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.634
25300000

286.4

Formula=a/b*c

2) Calculate total i.g ASDN/g soln.

~ig ASDN/g soln.= i.g cold ASDN/g soln. + i.g (3H)ASDN/g soln.

0.582172 + 0.00718
0.589352 i.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (i.Ci/g soln.)/(i.g ASDN/g soln.)
1.076 i.Cili.g ASDN

684281 dpm/nmol

431009 chem 1 rep 2 placental-.xls;
Substrate Specific Activity

12/16/2005;
7:15 AM 2 of 8
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EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 7/26/2005 Chemical

# Concentrations
tested

ID Replicate #

431009 chem 1 rep 3 placental.xls
Title page 12/16/2005; 6:46 AM Page 1 of 8
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Project No.: WIL-431009
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EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

DPM/Aliq.
3

DPM/g
soln.
1471385
1501117
1561694
1551645
1560372

Average DPM/g soln
SD
CV

1529243
40812

2.67

Cil soln 0.689

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added

dilution
factor (ASDNI in solution (¡.g/mL)

1020.00
10.20
1.02

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

8.2243 9

4.6253 9

0.573642 IlQ/Q

Calculation of Substrate Solution Specific Activitv

1) Calculate ¡.g (3HIASDN/g soln. = 0.00780 ¡.glg soln.
¡.glg soln.

a. ¡.Ci/g soln
b. Specific activity of ( HIASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.689
25300000

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln. + ¡.g ¡3HIASDN/g soln.

0.573642 + 0.00780
0.581440 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.185 ¡.Ci/¡.g ASDN

753259 dpm/nmol

431009 chem 1 rep 3 placental.xls;
Substrate Specific Activity

12/16/2005:
6:46 AM 2 of 8
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Aromatase Assay Spreadsheet

Test
Assay Date 7/20/2005 Chemical 10 Chern 2

10

431009 chern 2 rep 1 placental.xls
Title page

# Concentrations
tested

Replicate # Microsome e Placental Microsome

12/16/2005; 6:47AM

-191-

Page 1 of 8
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EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

Weight of
aliquot (g) DPM/Aliq.

8
.0200

0.0200
0.0202

DPM/g
soln.
1405255
1501352
1513855
1540138
1525817

Average DPM/g soln
SD
CV

1497283
53411

3.57

Cil soln 0.674

Calculation of actual concentration of nonradiolabeled ASDN in solution used to pre are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added (mL)

10

dilution
factor (ASDN) in solution (¡.g/mL)

1020.00
10.20

1.02

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution
Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

9

9
0.571025 ¡.gl

Calculation of Substrate Solution Soecific Activitv

1) Calculate ¡.g (3HIASDN/g soln. = 0.00763 ¡.g/g soln.
¡.g/g soln.

a. ¡.Ci/g soln
b. Specific activity of ( HIASDN (¡.Cilmmol)
c. Molecular wt of ASDN (mg/mmol)

0.674
25300000

286.4

Formula=a/b*c

2) Calculate total J.g ASDN/g soln.

¡.g ASDN/g soln.= J.g cold ASDN/g soln. + J.g (3HIASDN/g soln.

0.571025 + 0.00763
0.578660 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (J.Cilg soln.)/(J.g ASDN/g soln.)
1.166 ¡.CilJ.g ASDN

741060 dpm/nmol

431009 chem 2 rep 1 placental.xls;
Substrate Specific Activity

12/16/2005;
6:47 AM 2 of 8
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Assay Date

ID

431009 chem 2 rep 2 placental.xls
Title page

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Chemical

Replicate #

# Concentrations
tested

Microsome type

12/16/2005; 6:48 AM
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Weight of
Aliquot #

1

2
3
4
5

DPM/g
soln.
1358904
1382142
1430147
1427450
1441906

Average DPM/g soln
SO
CV

1408110
35698

2.54

Cil soln 0.634

Calculation of actual concentration of nonradiolabeled ASDN in solution used to repare substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added (mL)

10

dilution
factor

100

10

(ASDNI in solution (~g/mL)
1040.00

10.40
1.04

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

9

9
0.582172 1

Calculation of Substrate Solution Specific Activity

1) Calculate ~g (3HIASDN/g soln. = 0.00718 ~g/g soln.
~g/g soln.

a. ~Cj/g soln
b. Specific activity of ( HIASDN (~Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.634
25300000

286.4

Formula=a/b*c

2) Calculate total ~g ASDN/g soln

~g ASDN/g soln.= ~g cold ASDN/g soln + ~g (3H1ASDN/g soln.

0.582172 + 0.00718
0.589352 ~g ASDN/g soln.

3) Calculate Solution Specific Activity

= (~Ci/g soln.)/(~g ASDN/g soln.)
1.076 ~Ci/~g ASDN

684281 dpm/nmol

431009 chem 2 rep 2 placental.xls;
Substrate Specific Activity

12/16/2005;
6:48 AM 2 of 8
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Aromatase Assay Spreadsheet

Test
Assay Date 7/26/2005 Chemical

# Concentrations
tested

10 Replicate # Microsome t e Microsome

431009 chem 2 rep 3 placental.xls
Title page 12/16/2005; 6:49 AM Page 1 of 8
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Aliquot #
1

2
3
4
5

Weight of
aliquot

DPM/g
soln.
1471385
1501117
1561694
1551645
1560372

Average DPM/g soln
SO
CV

1529243
40812

2.67

Cil soln 0.689

Calculation of actual concentration of nonradiolabeled ASDN in solution used to pre are substrate solution:

ASDN solution

Stock
Dilution A

Dilution 8

mg AS ON
added
10.2

dilution
factor IASDNJ in solution (flg/mL)

1020.00
10.20

1.02

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution 8 used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activitv

1) Calculate fl9 13HIASDN/g soln = 0.00780 flg/g soln.
flg/g soln

a. flCi/g soln
b. Specific activity of I HIASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.689
25300000

286.4

Formula=a/b*c

2) Calculate total fl9 ASDN/g sorn.

fl9 ASDN/g soln.= fl9 cold ASDN/g soln. + fl9 eHIASDN/g soln.

0.573642 + 0.00780
0.581440 fl9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (~iCi/g soln.)/(fl9 ASDN/g soln.)
1.185 flCi/fl9 ASDN

753259 dpm/nmol

431009 chem 2 rep 3 placental.xls;
Substrate Specific Activity

12/16/2005;
6:49 AM 2 of 8
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Aromatase Assay Spreadsheet

Test
Assay Date 8/3/2005 ChemicallD RC3

# Concentrations
tested

ID Replicate # Microsome t pe Microsome

431009 chem 3 rep 1 placental.xls
Title page 12/16/2005; 6:50 AM Page 1 of 8
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Aliquot #
1

2
3
4
5

DPM/Aliq.
4

.1

.43
8.79
0.76

DPM/g
soln.
1763617
1760156
1760269
1737069
1770830

Average DPM/g soln
SO
CV

1758388
12682

0.72

Ci/ soln 0.792

Calculation of actual concentration of nonradlolabeled ASDN in solution used to re are substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added
10.4

(mL)
10

dilution
factor (ASDN) in solution (¡ig/mL)

1040.00
10.40

1.04

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

9

9
0.583538 Ig

Calculation of Substrate Solution Specific Activity

1) Calculate ¡ig (3H)ASDN/g soln. = 0.00897 ¡iglg soln.

¡iglg soln.
a. flCi/g soln
b. Specific activity of ( H)ASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.792
25300000

286.4

Formula=a/b*c

2) Calculate total fl9 ASDN/g soln.

fl9 ASDN/g soln.= fl9 cold ASDN/g soln + fl9 eH)ASDN/g soln.

0.583538 + 0.00897
0.592504 fl9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (flCi/g soln.)/(fl9 ASDN/g soln.)
1.337 ¡iCi/fl9 ASDN

849956 dpm/nmol

431009 chem 3 rep 1 placental.xls;
Substrate Specific Activity

12/16/2005;
6:50 AM 2 of 8
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Project No.: WIL-431009
Battelle

Test
Assay Date 8/5/2005 Chemical

10

431009 chem 3 rep 2 placental.xls
Title page

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

# Concentrations

tested

Replicate # Microsome t e Microsome

12/16/2005; 6:51 AM Page 1 of 8
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Project No.: WIL-431 009
Battelle

Aliquot #
1

2
3
4
5

EPA Contract No.: 68-W-01-023

Weight of DPM/g
soln.
1604167
1592784
1642041
1634679
1590468

Average DPM/g soln
SO
CV

1612828
24019

1.49

0.726

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

DPM/Aliq.
4

Cil soln

mg ASDN
added

dilution
factor (ASDN) in solution (¡ig/mL)

1020.00
10.20
1.02

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

9

9
0.574975 1

Calculation of Substrate Solution Specific Activity

1) Calculate fl9 (3HJASDN/g soln. = 0.00822 flglg soln.
flglg soln.

a. flCilg soln
b. Specific activity of ( H)ASDN (flCilmmol)
c. Molecular wt of ASDN (mg/mmol)

0.726
25300000

286.4

Formula=a/b*c

2) Calculate total fl9 ASDN/g soln.

fl9 ASDN/g soln.= ¡ig cold ASDN/g soln. + fl9 (3H)ASDN/g soln.

0.574975 + 0.00822
0.583199 fl9 ASDN/g soln

3) Calculate Solution Specific Activity

= (flCi/g soln.)/(fl9 ASDN/g soln.)
1.246 flCilfl9 ASDN

792035 dpm/nmol

431009 chem 3 rep 2 placental.xls;
Substrate Specific Activity

12/16/2005;
6:51 AM
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Project No.: WIL-431009
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 8/9/2005 Chemical 10 Rea

# Concentrations
tested 8

10 Replicate # Microsome

431009 chem 3 rep 3 placental.xls
Title page 12/16/2005; 6:52 AM Page 1 of 8
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Project No.: WIL-431 009
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

Weight of
aliquot (g) DPM/Aliq.

DPM/g
soln.
1609586
1586646
1600470
1632488
1615327

Average DPM/g soln
SO
CV

1608903
17062

1.06

Cil soln 0.725

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added (mL)

10

dilution
factor (ASDN) in solution (¡ig/mL)

1000.00
10.00
1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

8.1505 9

4.6215 9

0.56702 ~QIQ

Calculation of Substrate Solution Specific Activity

1) Calculate fl9 (3H1ASDN/g soln. = 0.00820 flglg soln.
¡iglg soln.

a. flCi/g soln
b. Specific activity of ( H)ASDN (flCilmmol)
c. Molecular wt of ASDN (mg/mmol)

0.725
25300000

286.4

Formula=a/b*c

2) Calculate total ).g ASDN/g soln

).g ASDN/g soln.= fl9 cold ASDN/g soln. + fl9 (3H)ASDN/g soln.

0.567020 + 0.00820
0.575225 fl9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡iCilg soln.)/(fl9 ASDN/g soln.)
1.260 flCilfl9 ASDN

801061 dDm/nmol

431009 chem 3 rep 3 placental.xls;
Substrate Specific Activity

12/16/2005;
6:52 AM 2 of 8
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Project No.: WIL-431009
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 9/19/2005 ChemicallDRC4

# Concentrations
tested 8

10 Replicate # Microsome t e Microsome 10

431009 chem 4 rep 1 placental.xls
Title page 12/16/2005; 6:53 AM Page 1 of 8
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EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0198
0.01
O.

o

DPM/Aliq.
DPM/g
soln.
1688441
1744079
1767963
1857441
1742495

Average DPM/g soln
SO
CV

1760084
61723

3.51

Cil soln 0.793

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

10.2

dilution
factor (ASDN) in solution (i.lg/mL)

1020.00
10.20
1.02

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

9

9
0.57268 1

Calculation of Substrate Solution Specific Activity

1) Calculate fl9 (3H)ASDN/g soln = 0.00897 flglg soln.
flglg soln.

a. flCi/g soln
b. Specific activity of ( H)ASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.793
25300000

286.4

Formula=a/b*c

2) Calculate totaliig ASDN/g soln.

fl9 ASDN/g soln.= fl9 cold ASDN/g soln. + ¡ig ¡3H)ASDN/g soln.

0.572680 + 0.00897
0.581655 fl9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (flCi/g soln.)/(fl9 ASDN/g soln.)
1.363 flCilfl9 ASDN

866645 dpm/nmol

431009 chem 4 rep 1 placental.xls;
Substrate Specific Activity

12/16/2005;
6:53 AM 2 of 8
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Project No.: WIL-431009
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 9/22/2005 ChemicallD RC4

# Concentrations
tested

ID Replicate # Microsome t e Placental Microsome

431009 chem 4 rep 2 placental.xls
Title page 12/16/2005; 6:54 AM Page 1 of 8
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Project No.: WIL-431009
Battelle

Aliquot #
1

2
3
4
5

DPM/Aliq.
11

.65
34297.95
35433.68
35153.98

EPA Contract No.: 68-W-01-023

DPM/g
soln.
1717656
1684855
1723515
1780587
1766532

Average DPM/g soln
SO
CV

Cil soln

1734629
38791

2.24

0.781

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

10
(mL)

10

dilution
factor (ASDN) in solution (flg/mL)

1000.00
10.00
1.00

100
10

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

8.1975 9

4.6012 9

0.561293 I

1) Calculate fl9 ¡3H)ASDN/g soln. = 0.00885 ¡¡gIg soln.

flglg soln.
a. flCi/g soln
b. Specific activity of ( H)ASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total fl9 ASDN/g soln.

Formula=a/b*c

0.781
25300000

286.4

fl9 ASDN/g soln.= fl9 cold ASDN/g soln + fl9 eH1ASDN/g soln.

0.561293 + 0.00885
0.570138 fl9 ASDN/g soln

3) Calculate Solution Specific Activity

= (flCilg soln.)/(fl9 ASDN/g soln.)
1.370 flCiI¡i9 ASDN

871364 dpm/nmol

431009 chem 4 rep 2 placental.xls;
Substrate Specific Activity

12/16/2005;
6:54 AM

-248-
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Project No.: WIL-431009
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 9/26/2005 Chemical

# Concentrations
tested

ID Replicate # Microsome t e Placental.... Microsome

431009 chem 4 rep 3 placental.xls
Title page 12/16/2005; 6:55 AM Page 1 of 8
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Project No.: WIL-431009
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

Weight of
aliquot (g) DPM/Aliq.

02
0.0201
0.0200
0.0200

DPM/g
soln.
1698983
1702696
1705308
1751588
1749267

Average DPM/g soln
SO
CV

1721568
26453

1.54

Ci/ soln 0.775

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added (mL)

10

dilution
factor iASDN) in solution (flg/mL)

1040.00
10.40
1.04

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution
Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

8.2205 9

4.6194 9

0.584414 Uq/q

Calculation of Substrate Solution Specific Activity

1) Calculate ¡ig ("H)ASDN/g soln. =: 0.00878 fl9/9 soln.
fl9/9 soln.

a. flCilg soln
b. Specific activity of ( H)ASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.775
25300000

286.4

Formula=a/b*c

2) Calculate total fl9 ASDN/g soln.

fl9 ASDN/g soln.= fl9 cold ASDN/g soln. + ¡ig (3H)ASDN/g soln.

0.584414 + 0.00878
0.593193 fl9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (flCi/9 soln.)/(fl9 ASDN/g soln.)
1.307 JlCi/fl9 ASDN

831192 dpm/nmol

431009 chem 4 rep 3 placental.xls;
Substrate Specific Activity

12/16/2005;
6:55AM 2 of 8
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Project No.: WIL-431009
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 9/28/2005 Chemical

ID

431009 chem 5 rep 1 placental.xls
Title page

# Concentrations
tested

Replicate # Microsome type Microsome ID IVT

12/16/2005; 6:56 AM

-263-
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Project No.: WIL-431009
Battelle

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0202
O.

DPM/Aliq.

EPA Contract No.: 68-W-01-023

DPM/g
soln.
1778450
1792621
1753042
1733746
1808475

Average DPM/g soln
SO
CV

Cil soln

1773267
30050

1.69

0.799

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A
Dilution B

mg ASDN
added
10.2

(mL)
10

dilution
factor (AS ON) in solution (¡ig/mL)

1020.00
10.20
1.02

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

9

9
0.577347 I

1) Calculate fl9 (3H)ASDN/g soln. = 0.00904 flglg soln.
flglg soln.

a. ¡iCi/g soln
b. Specific activity of ( H)ASDN (flCi/mmol)
c. Molecular w1 of ASDN (mg/mmol)

2) Calculate total ¡.g ASDN/g soln.

Formula=a/b*c

0.799
25300000

286.4

¡ig ASDN/g soln.= ¡..g cold ASDN/g soln. + fl9 (3H)ASDN/g soln.

0.577347 + 0.00904
0.586390 fl9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (flCi/9 soln.)/(fl9 ASDN/g soln.)
1.362 flCiI¡i9 ASDN

866086 dpm/nmol

431009 chem 5 rep 1 placental.xls;
Substrate Specific Activity

12/16/2005;
6:56 AM

-264-
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Project No.: WIL-431009
Battelle

Test
Assay Date 9/30/2005 Chemical

ID

431009 chem 5 rep 2 placental.xls
Title page

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

# Concentrations
tested

Replicate # Microsome type

12/16/2005; 6:57 AM
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Project No.: WIL-431009
Battelle

Aliquot #
1

2
3
4
5

EPA Contract No.: 68-W-01-023

Weight of
aliquot (g)

0.0203
0.0203
O. 2
o
o

DPM/Aliq.
DPM/g
soln.
1814431
1743859
1798688
1807901
1768531

Average DPM/g soln
SO
CV

1786682
29697

1.66

0.805

Calculation of actual concentration of nonradiolabeled ASDN in solution used to repare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

Cil soln

mg ASDN
added

10

dilution
factor(mL)

10
(ASDN) in solution (flg/mL)

1000.00
10.00
1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

9

9
0.560809 fl I

Calculation of Substrate Solution Specific Activity

1) Calculate fl9 ('H1ASDN/g soln. = 0.00911 ¡ig/g soln.

¡iglg soln.
a. flCi/g soln
b. Specific activity of ( H)ASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.805
25300000

286.4

Formula=a/b*c

2) Calculate total ).g ASDN/g soln.

fl9 ASDN/g soln= ¡ig cold ASDN/g soln. + fl9 (3H)ASDN/g soln.

0.560809 + 0.00911
0.569920 fl9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡iCi/g soln.)/(~ig ASDN/g soln.)
1.412 flCilfl9 ASDN

897856 dpm/nmol

431009 chem 5 rep 2 placental.xls;
Substrate Specific Activity

12/16/2005;
6:57 AM
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Project No.: WIL-431009
Battelle

Assay Date

ID

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Chemical 10 RC5

Replicate #

431009 chem 5 rep 3 1.5 placental.xls
Title page

# Concentrations
tested 8

12/16/2005; 6:58 AM Page 1 of 8
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Project No.: WIL-431009
Battelle

Aliquot #
1

2
3
4
5

EPA Contract No.: 68-W-01-023

Weight of
aliquot (g) DPM/Aliq.

DPM/g
soln.
1866244
1900486
1811537
1887286
1818378

Average DPM/g soln
SO
CV

1856786
40162

2.16

0.836

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

Ci/ soln

mg ASDN
added
10.3

dilution
factor (ASDN) in solution (¡ig/mL)

1030.00
10.30

1.03

(mL)
10

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

8.133 9

4.590a 9

0.5814 IlQ/g

Calculation of Substrate Solution Specific Activity

1) Calculate fl9 (3H)ASDN/g soln. = 0.00947 fl9/9 soln.
fl9/9 soln.

a. flCi/9 soln
b. Specific activity of ( H)ASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.836
25300000

286.4

Formula=a/b*c

2) Calculate total fl9 ASDN/g soln.

fl9 ASDN/g soln.= fl9 cold ASDN/g soln. + fl9 ¡3H)ASDN/g soln.

0.581400 + 0.00947
0.590868 fl9 ASDN/g soln

3) Calculate Solution Specific Activity

= (¡iCilg soln.)/(fl9 ASDN/g soln.)
1.416 flCilfl9 ASDN

900004 dpm/nmol

431009 chem 5 rep 3 1.5 placental.xls;
Substrate Specific Activity

12/16/2005;
6:58 AM

-280-
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Project No.: WIL-431009
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 10 RC6

# Concentrations
tested 8

ID Replicate # Microsome type Placental Microsome

431009 chem 6 rep 1 placental.xls
Title page 12/16/2005; 6:59 AM Page 1 of 8

-287-



Project No.: WIL-431 009
Battelle

EPA Contract No.: 68-W-01-023

Weight of
Aliquot #

1

2
3
4
5

DPM/Aliq.
DPM/g
soln.
1763617
1760156
1760269
1737069
1770830

Average DPM/g soln
SO
CV

1758388
12682

0.72

Cil soln 0.792

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added (mL)

10

dilution
factor (ASDN) in solution (flg/mL)

1040.00
10.40

1.04

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

8.0728 9

4.5296 9

0.583538 uq/g

Calculation of Substrate Solution Specific Activity

1) Calculate fl9 eH)ASDN/g soln = 0.00897 flglg soln.
fl9/9 soln.

a. flCi/9 soln
b. Specific activity of ( H)ASDN (flCilmmol)
c. Molecular wt of ASDN (mg/mmol)

0.792
25300000

286.4

Formula=a/b*c

2) Calculate total fl9 ASDN/g soln.

fl9 ASDN/g soln.= fl9 cold ASDN/g soln. + fl9 (3H)ASDN/g soln.

0.583538 + 0.00897
0.592504 fl9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (flCi/g soln.)/(fl9 ASDN/g soln.)
1.337 ¡.Cilfl9 ASDN

849956 dpm/nmol

431009 chem 6 rep 1 placental.xls;
Substrate Specific Activity

12/16/2005;
6:59 AM 2 of 8
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Project No.: WIL-431009
Battelle

Test
Assay Date 8/5/2005 Chemical

ID TNB

431009 chem 6 rep 2 placental.xls
Title page

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Replicate #

# Concentrations
tested

Microsome type

12/16/2005; 7:00 AM

-295-
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Project No.: WIL-431009
Battelle

Aliquot #
1

2
3
4
5

EPA Contract No.: 68-W-01-023

Weight of
(g)

0.0200
0.0201
O.

DPM/g
soln.
1604167
1592784
1642041
1634679
1590468

Average DPM/g soln
SO
CV

1612828
24019

1.49

0.726

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

Cil soln

mg ASDN
added
10.2

dilution
factor(mL)

10
(ASDNJ in solution (¡ig/mL)

1020.00
10.20
1.02

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep
Concentration of nonradiolabeled ASDN in substrate soln.

9
4.61.g

0.574975 i

Calculation of Substrate Solution Specific Activity

1) Calculate fl9 (3H1ASDN/g soln = 0.00822 flglg soln.
¡..glg soln.

a. flCilg soln
b. Specific activity of ( H)ASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.726
25300000

286.4

Formula=a/b*c

2) Calculate total fl9 ASDN/g soln.

fl9 ASDN/g soln.= fl9 cold ASDN/g soln. + fl9 ¡3H)ASDN/g soln.

0.574975 + 0.00822
0.583199 fl9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (flCi/g soln.)/(fl9 ASDN/g soln)
1.246 flCi/fl9 ASDN

792035 dpm/nmol

431009 chem 6 rep 2 placental.xls;
Substrate Specific Activity

12/16/2005:
7:00 AM

-296-
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Project No.: WIL-431009
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 8/9/2005 ChemicallD RC6

# Concentrations
tested

10 Microsome e Microsome

431009 chem 6 rep 3 placental.xls
Title page 12/16/2005; 7:01 AM Page 1 of 8
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Project No.: WIL-431009
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

DPM/g
soln.
1609586
1586646
1600470
1632488
1615327

Average DPM/g soln
SO
CV

1608903
17062

1.06

Cil soln 0.725

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

10
(mL)

10

dilution
factor (ASDNl in solution (¡ig/mL)

1000.00
10.00
1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

8.150.5 9

4.6215 9

0.56702 uo/o

Calculation of Substrate Solution Specific Activity

1) Calculate ¡ig ¡3H1ASDN/g soln. = 0.00820 flglg soln.
flglg soln.

a. flCi/g soln
b. Specific activity of ( H)ASDN (flCilmmol)
c. Molecular wt of ASDN (mg/mmol)

0.725
25300000

286.4

Formula=a/b*c

2) Calculate total fl9 ASDN/g soln.

¡ig ASDN/g soln.= fl9 cold ASDN/g soln. + fl9 ¡3H)ASDN/g soln.

0.567020 + 0.00820
0.575225 fl9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (flCi/g soln.)/(fl9 ASDN/g soln.)
1.260 flCi/fl9 ASDN

801061 dpm/nmol

431009 chem 6 rep 3 placental.xls;
Substrate Specific Activity

12/16/2005;
7:01 AM 20f8
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Project No.: WIL-431009
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 8/15/2005 Chemical 10 RC 7

10

431009 chem 7 rep 1 placental.xls
Title page

# Concentrations
tested

Replicate # Microsome t e PlacentaL Microsome

12/16/2005; 7:02 AM Page 1 of 8
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Project No.: WIL-431009
Battelle

Aliquot #
1

2
3
4
5

Weight of
aliquot (g) DPM/Aliq.

EPA Contract No.: 68-W-01-023

DPM/g
soln.
1582081
1598307
1591651
1583152
1613953

Average DPM/g soln
SO
CV

Ci/ soln

1593829
13055

0.82

0.718

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

O. 1
0.0202
0.0201

(ASDNl in solution (flg/mL)
1010.00

10.10
1.01

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

mg ASDN
added (mL)

10

dilution
factor

9

9
0.567365 fl9/9

Calculation of Substrate Solution Specific Activity

1) Calculate fl9 eH1ASDN/g soln. = 0.00813 fl9/9 soln.
fl9/9 soln.

a. flCi/9 soln
b. Specific activity of ( H)ASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total ¡.g ASDN/g soln.

Formula=a/b*c

0.718
25300000

286.4

¡ig ASDN/g soln.= fl9 cold ASDN/g soln. + fl9 ¡3H)ASDN/g soln.

0.567365 + 0.00813
0.575492 fl9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (flCi/g soln.)/(fl9 ASDN/g soln)
1.248 flCi/fl9 ASDN

793187 dpm/nmol

431009 chem 7 rep 1 placental.xls;
Substrate Specific Activity

12/16/2005;
7:02 AM

-312-
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Assay Date

ID

431009 chem 7 rep 2 placental.xls
Title page

Test
Chemical

Replicate #

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

# Concentrations
tested

Microsome IDJVT

12/16/2005; 7:02 AM
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Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

7

DPM/g
soln.
1541625
1531900
1531441
1547546
1543671

Average DPM/g soln
SO
CV

1539236
7229
0.47

CII soln 0,693

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added (mL)

10

dilution
factor iASDN) in solution (J.g/mL)

1030.00
10.30

1.03

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

8.1635 9

4.5734 9

0.577032 IlQ/Q

Calculation of Substrate Solution Specific Activitv

1) Calculate J.g eH)ASDN/g soln. = 0.00785 J.9/g soln.
J.g/g soln.

a. J.Cilg soln
b. Specific activity of ( H)ASDN (i.lCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.693
25300000

286.4

Formula=a/b*c

2) Calculate total J.g ASDN/g soln

J.g ASDN/g soln.= J.g cold ASDN/g soln. + J.g (3H)ASDN/g soln,

0.577032 + 0.00785
0.584881 J.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (J.Ci/g soln.)/(J.g ASDN/g soln.)
1.185 J.CilJ.g ASDN

753721 dpm/nmol

431009 chem 7 rep 2 placental.xls;
Substrate Specific Activity

12/16/2005;
7:02 AM 2 of 8
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Assay Dale

ID

431009 chem 7 rep 3 placenlal.xls
Title page

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Chemical

Replicate #

# Concentrations
tested

Microsome pe Microsome

12/16/2005; 7:03 AM
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EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

DPM/g
soln.
1598756
1599246
1599828
1635050
1655722

Average DPM/g soln
SD
CV

1617721
26294

1.63

Cil soln 0.729

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
10.3

(mL)
10

dilution
factor (ASDN) in solution (¡.g/mL)

1030.00
10,30

1.03

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

9

9
0.578493 gl

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g (3H)ASDN/g soln. = 0.00825 ¡.g/g soln.
¡.g/g soln,

a. ¡.Cilg soln
b, Specific activity of ( H)ASDN (¡.Cilmmol)
c. Molecular wt of ASDN (mg/mmol)

0.729
25300000

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln. + ¡.g (3H1ASDN/g soln,

0.578493 + 0.00825
0,586742 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln,)/(~ig ASDN/g soln.)
1.242 ¡.Ci/¡.g ASDN

789640 dpm/nmol

431009 chem 7 rep 3 placental.xls:
Substrate Specific Activity

12/16/2005;
7:03 AM 2 of 8
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Project No.: WIL-431009
Battelle

Aliquot #
1

2
3
4
5

Weight of
aliquot g)

9
200

0.0201
0.0202
0.0201

EPA Contract No.: 68-W-01-023

DPM/g
soln,
1582081
1598307
1591651
1583152
1613953

Average DPM/g soln
SD
CV

Cil soln

1593829
13055

0.82

0.718

Calculation of actual concentration of nonradiolabeled ASDN in solution used to pre are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

dilution
factor (ASDNl in solution (llg/mL)

1010.00
10.10

1.01

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep
Concentration of nonradiolabeled ASDN in substrate soln.

100
10

Calculation of Substrate Solution Soecific Activity

9

9
0.567365 Ig

1) Calculate Ilg (3H1ASDN/g soln. = 0.00813 Ilglg soln.
Ilglg soln,

a. IlCilg soln
b. Specific activity of ( H1ASDN (IlCi/mmol)
c, Molecular wt of ASDN (mg/mmol)

2) Calculate totaliig ASDN/g soln.

Formula=a/b*c

0.718
25300000

286.4

Ilg ASDN/g soln,= Ilg cold ASDN/g soln, + Ilg (3H1ASDN/g soln.

0.567365 + 0.00813
0.575492 Ilg ASDN/g soln.

3) Calculate Solution Specific Activity

= (IlCilg soln,)/(~Lg ASDN/g soln,)
1,248 IlCi/1l9 ASDN

793187 dpm/nmol

431009 chem 8 rep 1 placental.xls;
Substrate Specific Activity

12/16/2005;
7:04 AM

-336-

2 of 8



Project No.: WIL-431009
Battelle

Õ
Ql
§
g
-¡
Õ
f-

"C
*
2

'"
ü
'"

Q

~ ~
f- E~

B

II
~
rno
~
rnww..

'" N0 00 0
c¡ ó

w

i
c0
"00

i
'"

" "'" 00 0
ó ó

'" 0
g v go ci

~ s; g
ci.. ci

~ ~~ ~ ~ lg § ~::::DOoaoaU 0 ci ci ci ci ci ç

jf..

;

.!: "'
QJ ~ 0 a
Õ :: 0 lOL. VI i. Na. (Q a a
E~ do

~
~ m ~ g
VJ ::
--
"-

O.N
S?1;3g00

~

l
VJ

c
:§ -- æ ~o ::a 0
It Oi g g
Ë Q.ci 00000
"C N N
ûí

- "Co ~
~ w
E ~
.2 TI
o 0
" 1;

c.g ::
~ ~w '"
g .S
8

in rß ~ l~~¡m~
~ I/..-u:-l

~~ff~~~IJ t" .. 0 0 06 ci ci ci ci ci

I' 0.. 0 M C"fr~~~~ado ci ci d ci

00 0 0o Ll N.... 0 0 0a a 0 0
ci d ci ci

a a 0 0a a 0 aN N N N

i. M.. ..a a a 0o a a aa a a 0a a a 0
ci ci ci ci
000000..0.0
~..~....~..~

o a Db 0 0~.~ ~.....~ 'o N

lO i. io to.. lO6~dâÓ~

c

i
.i
'"c.~

"C~
l§ i-
.§æ
~ ~
* --
l!
ij
~
co
'00

~
'"

0"'"'" ",0'" 0 0
ci ci 9

N~ ~ ll

'"
No
Ó

xc
rn
ãi

--

l .00
~ ~ g ga.a. dd
~

w

.. Eg g-
~~~.. ..-;LJ:;

i5

"C VJ'* Woo
:c 5 ~ ~
-- VJ"- "-

.!: u
~ ~0. rn
'" ~
E E

~ ~ ~
.. d ó

-337-

8
c¡

-g
0,
E
--.;'"
E 0
~ ~

i 0

0000
99

'i~ g
.l a a00

~~~êêê

EPA Contract No.: 68-W-01-023

õ
'"

S!

ó
'"o"
.;

oooÓ
"ooÓ

000000
ci ci

""'''000000
ci d ci

"'0::
~ ..
~ q
õ¡ "

coco co
N Ñ Ñ

0000
N N

000
~u~ ~

N NN N00
cici

8 g 8c:c:c:

0'""'''N N
cici

~ '" ~""'''000
ci Ó c:

"'''""
N Ncia

'" 0.."'''''000cicici

¡,
~

Ic.

2- ~~ u
'" ë
E "0~ 0.~ '"u ,
gi.!:
~ ~..0.



Project No.: WIL-431 009
Battelle

Q
~u
~
e
~
ã:

õ
w
5 ::
g .s
~ ~I- 0

o
S!

"C
W
o
W

'"
U
'"

Q

in ~r- j
u

il
.
1io
,..o
.:

.C' ~..~N...t".1J.i.i.i.000
s;

o

¡,

l
ii

~~...~00

ON
~ig ~ci ci

~
-a
~
VJ

e0
~
.2

N 0 W

g 0 .r0 '" 00 0 0 '"
9 0 0 0 e

0
.~

~ "C

e ~ l-
e ¡j VJ
0

~
W.~ Z

~
. ::
to

Ql 0'"
~

~
'" N 00 ..

~
0 e0 '" 0 e0 0 0 0 0.~

~
w
'"

~ ~ i'~ J~ -CE- Ulë VI

lI (1 ...." U: e:; en 'f&

~ ~~ ~ ~ g ~ ~::::ooC;88~
U a ci ci c: ci ci q

..
..'

~~ff~g~io M .. a a 0
ci ci ci ci 0 c:

.
.."

r-o .. 0 C" MM Ct Q) .. in MII M .... 0 0
c: ci 0 c: ci ci

NO -.. ",0ai a a
ci c: 9

.5 "C

~ ~ § ~fl :g a a
OJ QJ a a
E :2

0000~~~;;0000
ci ci ci c:

.J~ ~.ß

l~~8NgNg8g8
û5 :: N N N N
-'
0.

'"No
o

~e.
¡¡

e
:§.. ~ ~
£ ~§ §
Ë a.c; ci0000
"C N N
ii

1O M .. ..00000000000 a0000
ci ci ci ci
a 0.0 aa a 000000

- "Co W
w 0
E ~
.273
o 0:; ;;

o 0 0.0 a 0
~:~ æ S?"" N

eo
~ ::
-E -êw '"
~ É-

1O lO io io.. io
ci; 6 â ci ~

EPA Contract No.: 68-W-01-023

õ
v

N '" '"0 '" re0 00 0 ,.

Ë1
(¡
E
-'~'" ..E g 00 0w 0 0 0
~ ci 0 0

~

-'
% 00 00 ......Om å. 00 00 000
õ e 00 00 000
5. 0. c: ci dc: ci d ci
W

o
~ Ë

~ ~
.~ ~u. .2

is

,¡0:2
¡;..
~~¡;.., -, -'

~ ~
~ ~.0.

"C VJ
2 w
~ ß ~ ~
-' VJ
"- 0.

0000N N
000000N N N

.E "0
W w
ë ~0. .
'" w
E E

0_0000
d ci

"'''
0(5
ci ci

"'v'"000000
ci ci ci

'" 0 0'" - "'-'i.. N "''' .."'..
.;'" ci

0 N N 0000 ci d ci ci ci

!
ON "''' '" 0 v
~ c;

.... "'''''N N 000.. cici ci Ó cicci

000000
...... ~ ~ e

¡,x
~
~
-a
- ~
o.:i
e u
'" ë
~ .8-"'"u ,
g .5
OW
Mevo.

-338-



T
es

t
IA

ss
ay

 D
at

e
8/

15
/2

00
5

C
h
e
m
i
c
a
l
l
D
 
R
C
 
8

te
st

ed
8

ID
JG

R
ep

lic
at

e 
#

R
e
p
 
1

M
ic

ro
so

m
e 

ty
pe

Pl
ac

en
ta

l
M

ic
ro

so
m

e 
ID

IV
T Pr

ot
ei

n 
st

oc
k

St
an

da
rd

s:
i.

1
0,

75
0,

5
0.

25
0,

13
B

lk
(m

g/
10

 m
L)

P
ro

te
in

 s
to

ck
 ID

Sa
m

pl
es

:

m
g 

Pr
ot

ei
n

ilL
 S

ta
nd

ar
d

m
g 

Pr
ot

ei
n

A
ra

w
A

ad
j

C
ur

ve
pe

r 
ilL

 
U

se
d

M
ea

su
re

d
O

ut
pu

t
V

ar
ia

bl
es

0,
00

00
0

25
0.

00
00

m
,b

0,
00

00
0

25
0,

00
00

se
m

, S
8b

0,
00

00
0

25
0,

00
00

r
.
 
S
8
y

0,
00

00
0

25
0,

00
00

F,
 d

f
0.

00
00

0
25

0,
00

00
S

S
re

g'
 S

S
re

si
d

0,
00

00
0

25
0,

00
00

i
r'=

W
B

la
nk

W
m

=
\0

b=
i

A
ra

w
A

ad
j.

m
g 

pr
ot

ei
n

m
ea

su
re

d
ilL

 d
ilu

te
d

IlS
O

M
E

S
 p

re
p,

 (
ilL

)

F
in

al
 v

ol
.

D
ilu

te
d 

us
om

es

(i
lL

)
av

er
ag

e 
m

9/
IlL

 m
g/

m
L

m
g 

pr
ot

ei
n/

ilL
Pr

ep
,

4
3
1
0
0
9
 
c
h
e
r
n
 
8
 
r
e
p
 
1
 
p
l
a
c
e
n
t
a
l
.
 

xi
s;

Pr
ot

ei
n

12
/1

6/
20

05
;

7:
04

 A
M

O
J
 
"
U

O
J 

..
.
.
 
0

C
õ
 
r
o
'

=
0

C
D
 
.
. z 9 ~ r i .t C
, .. o o C

O

R
e
g
r
e
s
s
i
o
n
 
r
e
s
u
l
t
s

R
eg

re
ss

io
n 

re
su

lts
 a

re
 c

al
cu

la
te

d 
us

in
g 

th
e 

fu
nc

tio
n

L
1N

E
ST

m "U ;i () 0 :J .. .. O
J 0 .. z 9 C
"

C
O i ~ I 0 .. I 0 N

50
f8

C
,



IA
ss

av
 D

at
e

C
he

m
ic

al
8
/
1
5
/
2
0
0
5
 
I
D
 
R
C
 
8

T
ec

hn
ic

ia
n 

ID
 J

G
R

ep
lic

at
e

#
 
R
e
o
 
1

# 
C

on
ce

nt
ra

tio
ns

te
st

ed

M
ic

ro
so

m
e 

D
ilu

tio
n 

D
et

ai
ls

D
ilu

tio
n 

A
0,

21
8 

m
L

 m
ic

ro
so

m
e 

St
oc

k 
us

ed
70

:0
18

 m
L 

to
ta

l v
ol

um
e

32
1,

18
35

 d
ilu

tio
n 

fa
ct

or

D
ilu

tio
n 

B
1 

m
L 

m
ic

ro
so

m
e 

D
ilu

tio
n 

A
 u

se
d

1 
m

L 
to

ta
l v

ol
um

e
1 

di
lu

tio
n 

fa
ct

or

D
ilu

tio
n 

C
 (

if 
ap

pl
ic

ab
le

)
m

L 
m

ic
ro

so
m

e 
D

ilu
tio

n 
B

us
ed

m
L 

to
ta

l v
ol

um
e

di
lu

tio
n 

fa
ct

or
N

A 32
1,

18
35

 to
ta

l d
ilu

tio
n 

fa
ct

or

7.
28

8
0.

02
26

91
P

ro
te

in
 C

on
ce

nt
ra

tio
n 

(s
to

ck
 m

ic
ro

so
m

es
, m

g/
m

L)
:

P
ro

te
in

 C
on

ce
nt

ra
tio

n 
(d

ilu
tio

n 
ad

de
d 

to
 a

ss
av

. m
q/

m
Ll

:

I W .l o i

43
10

09
 c

he
rn

 8
 r

ep
 1

 p
la

ce
nt

al
.x

is
M

ic
ro

so
m

e 
&

 C
he

m
ic

al
 D

ilu
tio

ns

M
ic

ro
so

m
e

8
 
t
y
p
e
 
P
l
a
c
e
n
t
a
l
 
M
i
c
r
o
s
o
m
e
 
I
D
 
I
V
T

12
/1

6/
20

05
7:

04
 A

M
P

ag
e 

6 
of

 8

O
J
 
"
U

O
J 

..
.
.
 
0

C
õ
 
r
o
'

=
0

C
D
 
.
. Z ~ ~ r i .t C
, .. o o (0 m "U ;i () o :J .. .. O

J Q
. z o C
"

C
O ~ i o .. i a N w



Project No.: WIL-431009
Battelle

EPA Contract No.: 68-W-01-023

,
l'
~o
t~ ~ ~ !l ~ ~ ~ ¡¡ ~"'!!C!. e c ó c Ó c c c c Ó c Ó Ó cg"
~

; ¡
. ~ ~

~
~ !l §

8
§ !l ~ ~ ~ § ~ ~ § !l ~ ~ !

~
~ ~

~ ~
. ~ 0;

~
~! .i ~ ~ 8 g g

~
~ ~ 2

~ó ó ó ó c Ó Ó Ó c Ó Ó Ó c Ó Ó Ó Ó Ó Ó Ó Ó Ó Ó Ó
¡

,

iH " " f! ~ !!
~

~ ~ ~ l, ~
e

f
õ

l
0 -¡ ~ ~ "' ~ - ~ ~ ~

.~ - ~ -
õ
~ B
~ *

l ~
;

~ ~ ~ § ~ ~ ~ ~
;

~

~

~ ~ ~ ~- - - m - - - ~ - - - - - m - - - m ~ - - - - m m

~

.. ~

~
" ~ $ ~ ~

~

~

i ..
~ ~ ~ ~. ~ ~ ~ ~

~ ~
~ ~

~ "
~ * ~ ~

~
- m m M . -

i i i ¡; ~ ~ ~ ~ i ~ ~g 2 ~ ~ ~ ¡ ~ ¡ ~ ¡ i~~ i i i i ii i i ~ ~~; ~; ~ i ~ i~ ~ ~i i ¡ ~ ¡ ~ ~ ~~ ~ i; ~ ¡ ~ ~ ~ i ~ ~

i

l

f ~ i i ä i ¡~ ¡ ~ ~ ~~ ~ ~ ~ ~ ~~; ~ ~ i g ~ ~; i! ~ g ~ ~ ~~;~;; ~~ g~~ ~ ~ i i~ § ~~; ~ i ~ ~ ~ ¡ ~; i ~ ~~ i i¡ ~ g~ i ~ ~ ~i ~ i ii ¡

~ ~N_N~ N~ N _N - N_ N_N ~N_ N_N_N_N_N_N_N _ N_N _N_N _N_N_N_N _ N_N_ N _ N_ N_ N_N _N _ N_N_N_ N_N~.N _N_ N
"

~~ ~~~~ ~~~~ ~~~~~~~ ~~~~
ó ci ci C ci 0 Ó Ó 0 ci ci ci ci cO ci ci cio ci ci

u.
o

NNN N NNN N NNNN N NNN NNN N NNNNN NN NN NN NN N NNNN NN

~ z

e
~

i
u.

-341-



Project No.: WIL-431009
Battelle

"-
Q)i:

Q)

~~
"-
Q)
0:

~
9
"
II'¡¡

:§"
~

~
9
Q)
E
5l
~"
:i

~
1l
II
ã:

Q)
E
5lo
-~ ~
:; ""

"0

tl
2
~c

~
E
goÜ
,.

'"
Ü
0:

'" '" ..0 "' '"
'" g N W 0

¡;
'" '" '" ;! ~;; ;; ;; N g ;; 00 0 ~ N '" 0 0 0ø 0 0 0

¡f 0 g 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0.. 0 0
"' 0 0

11; M
'" '" 0 ;; 0 "' '" N '" 0
;: ~ 0 '" '" '" '" '" M~ .. 0 0 0 N N N .. '" ..

~ 0 0 0 0 0 0 0 0 0 0 0 0
q: 0 0 0 9 0 0 0 0 0 0 0 0

c g
~

g
-¡

g
-¡

g
~0 'c

-g
'c "0 "c "0 'c "0

'e
ê

Ql
ê

c
~ '~ c (¡ '~ c, Q)0 w ,. w w 0 w ,.

0. Ql 0 Ql 0 Ql 0ii ii ii ii

I,g
2: 2: 2:

"0 "0
§C C

.~
Q) Q)

f- ~
'0; '0; :i :i

~ ~ ~ ,., ,.
u u 0

l ~ ¡~
II '" '" l

'~ "~ '~
~ ~" 0 0 0

0 "S "S "S '" II 0. 0. 0. Z Z ZÜ LL LL LL ii ii ii

9

'"oo
~
~
ã'

Ql
1io
'"
"'
~

EPA Contract No.: 68-W-01-023

a:
Õ
a:
Q)
'"
II
0.

COOCOl"O)C"..(O
o l"(!("C,c.C,M
clN""cOiDN""ci

M
NM..C'~~~

LO((COOvcovv
Ql ("co r-OOLO om 
1i aiC"ccl.a:ci""có
" N Ml"ms:;:m

I'ßN
~ ri

~ lOlO..MO)COCOcn
e (OCONcncocoLOm

cOMr-ir~NMcc
E ..NM,.cns:~m
8 ~
Õ
E
Ql
~ 00000000
~ Vi é

00("00000
Q) C

"fi?ii~~arqi~
",Il
"'0;
.3 .0

Qj~""N("VL((O""CO
'"

~~
¡¡..~O
~~

.. co (0.. (" LO a .. (" 0 v v co .. v (0 m v .. M l" (" r- coN (0 (0 l" l" (0 .. co l" LO v LO co .. co v N v LO M (" 0 .. N
~og 8000 ~~ ~~ ~ ~ ~ b ~b bb bbbbbb
~ ci ci ci ci ci ci ci ci ci ci ci ci ci ci ci ci ci ci ci ci ci ci ci ci
.:

m gg gg gg ~ g gg 8888gg gg g888gg
l 1 ~ ~ i? i? i? ~ i? i? ~ ~ ~ ~ ~ ~ ~ ~ ~ qi qi qi ~ ~ ~
~
0;

~..
:;
Qj

~99 99999999 9 9 9 9999999 9 ~~~
Ë~~ ~~~~ ~~~~ ~ ~ ~ ~ ~~ ~~~~ ~ ~~~~ a 00000 0000 0 0 0 0 000000 0 000
~.,.,., ~ ~., ir l. ir""""""""""""""""""""""""""""""

Æ!

Q)

~g..N M.. NM.. N M.. N (".. N(""' C'M.. NM ..NM
0:

Qj
~ .. .. .. N N N (" (" (" v v v LO LO LO (0 (0 (0 l" l" l" co co co
..

~
~
~
1l
'"
ei

~
Vi co co co co co co co co co co co co co co co co co co co co co co ro ro

~ ~~ ~~ ~~ ~~ ~~ ~ ~ ~ ~ ~~~~~~~ ~~~
1ñ
Q)
f-

"-
~ ~
'" II

E E
Ql E
.r :i"ø
'" ~0'"o :i- ~
M Ql..0:

-342-



Project No.: WIL-431009
Battelle

Assay Date

ID

431009 chern 8 rep 2 placental.xls
Title page
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Aromatase Assay Spreadsheet

Test
Chemical

# Concentrations
tested

Replicate # Microsome
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EPA Contract No.: 68-W-01-023

Weight of
Aliquot #

1

2
3
4
5

DPM/g
soln.
1541625
1531900
1531441
1547546
1543671

Average DPM/g soln
SD
CV

1539236
7229
0.47

Cil soln 0.693

Calculation of actual concentration of nonradiolabeled ASDN in solution used to pre are substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added

dilution
factor (ASDN) in solution tI.ig/mL)

1030.00
10.30

1,03

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

9
4.5734 9

0.577032 1

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g ('H)ASDN/g soln. = 0.00785 ¡.g/g soln.
¡.g/g soln

a. ¡.Ci/g soln
b, Specific activity of ¡ H)ASDN (¡.Cilmmol)
c. Molecular wt of ASDN (mg/mmol)

0.693
25300000

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

¡.g ASDN/g soln= ¡.g cold ASDN/g soln, + ¡.g (3H)ASDN/g soln,

0.577032 + 0.00785
0,584881 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln,)/(¡.g ASDN/g soln.)
1.185 ¡.Ci/¡.g ASDN

753721 dpm/nmol

431009 chem 8 rep 2 placental.xls;
Substrate Specific Activity

12/16/2005;
7:05 AM 2 of 8
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Assay Date

ID

431009 chem 8 rep 3 placental.xls
Title page

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Chemical

# Concentrations
tested

Replicate # Microsome type Microsome

12/16/2005; 7:06 AM
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Project No.: WIL-431009
Battelle

Aliquot #
1

2
3
4
5

DPM/Aliq.

EPA Contract No.: 68-W-01-023

DPM/g
soln.
1598756
1599246
1599828
1635050
1655722

Average DPM/g soln
SO
CV

Cil soln

1617721
26294

1.63

0.729

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

dilution
factor (ASDN) in solution (¡.g/mL)

1030.00
10.30

1.03

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep
Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g (3H)ASDN/g soln. = 0.00825 ¡.g/g soln.
¡.g/g soln,

a. ¡.Ci/g soln
b. Specific activity of ( H)ASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total fl9 ASDN/g soln,

Formula=a/b*c

9

9
0.578493 I

0.729
25300000

286.4

¡.g ASDN/g soln,= ¡.g cold ASDN/g soln, + ¡.g (3H1ASDN/g soln,

0.578493 + 0.00825
0.586742 ¡.g ASDN/g soln,

3) Calculate Solution Specific Activity

= (¡.Cilg soln.)/(¡.g ASDN/g soln,)
1,242 flCi/¡.9 ASDN

789640 dpm/nmol

431009 chem 8 rep 3 placental.xls;
Substrate Specific Activity

12/16/2005;
7:06 AM

-352-
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Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 9/1/2005 Chemical

ID

431009 chem 9 rep 1 placental.xls
Title page

Replicate #

# Concentrations
tested

Microsome t e Microsome I

12/16/2005; 7:06 AM
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Project No.: WIL-431009
Battelle

Aliquot #
1

2
3
4
5

EPA Contract No.: 68-W-01-023

DPM/Aliq.
DPM/g
soln.
1970958
1998993
2007309
2028269
2037858

Average DPM/g soln
SD
CV

2008677
26238

1.31

0.905

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

Cil soln

mg ASDN
added

dilution
factor(mL)

10
(ASDN) in solution (llg/mL)

1020.00
10.20
1.02

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

9

9
0.577729 1

Calculation of Substrate Solution Specific Activity

1) Calculate Ilg (3H)ASDN/g soln. = 0.01024 Ilg/g soln.
Ilg/g soln.

a, IlCi/g soln
b. Specific activity of ( H)ASDN (IlCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.905
25300000

286.4

Formula=a/b*c

2) Calculate totaliig ASDN/g soln.

Ilg ASDN/g soln.= Ilg cold ASDN/g soln. + Ilg (3H)ASDN/g soln.

0.577729 + 0.01024
0.587971 Ilg ASDN/g soln.

3) Calculate Solution Specific Activity

= (IlCi/g soln,)/(llg ASDN/g soln.)
1,539 IlCi/1l9 ASDN

978424 dpm/nmol

431009 chem 9 rep 1 placental.xls;
Substrate Specific Activity

12/16/2005;
7:06 AM
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Replicate #

# Concentrations
tested
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Project No.: WIL-431009
Battelle

Aliquot #
1

2
3
4
5

EPA Contract No.: 68-W-01-023

DPM/g
soln.
1678463
1690239
1631709
1653598
1604528

Average DPM/g soln
SO
CV

1651707
34749

2.10

0.744

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

DPM/Aliq.

Cil soln

mg ASDN
added

dilution
factor (ASDN) in solution (~g/mL)

1000.00
10.00
1.00

(mL)
10

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

9

9

0.563268 1

Calculation of Substrate Solution Specific Activity

1) Calculate ~g (3HJASDN/g soln. = 0.00842 ~g/g soln

~g/g soln.
a. ~Ci/g soln
b. Specific activity of ( HJASDN (~Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.744
25300000

286.4

Formula=a/b*c

2) Calculate total ~g ASDN/g soln,

~g ASDN/g soln.= ~g cold ASDN/g soln. + ¡ig (3HJASDN/g soln,

0.563268 + 0.00842
0.571690 ~g ASDN/g soln,

3) Calculate Solution Specific Activity

= (~Ci/g soln.)/(~g ASDN/g soln,)
1.301 ~Ci/~g ASDN

827457 dpm/nmol

431009 chem 9 rep 2 placental.xls;
Substrate Specific Activity

12/16/2005;
7:07 AM

-368-
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Aromatase Assay Spreadsheet

Test
Assay Date 9/8/2005 Chemical

# Concentrations
tested

ID Replicate # Microsome type Microsome

431009 chem 9 rep 3 placental.xls
Title page 12/16/2005; 7:08 AM Page 1 of 8

-375-



Project No.: WIL-431009
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

DPM/Aliq.
DPM/g
soln.
1736947
1752592
1787563
1739722
1748412

Average DPM/g soln
SD
CV

1753047
20309

1.16

Cil soln 0.790

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added

10.1

dilution
factor (ASDN) in solution (¡.g/mL)

1010.00
10.10

1.01

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

8.0602 9

4.5954 9

0.575836 ¡.g/g

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g (3HJASDN/g soln. = 0.00894 ¡.g/g soln.
¡.g/g soln.

a. ¡.Ci/g soln
b, Specific activity of ( HJASDN (i.lCilmmol)
c. Molecular wt of ASDN (mg/mmol)

0.790
25300000

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln,

¡.g ASDN/g soln= ¡.g cold ASDN/g soln. + ¡.g ¡'HJASDN/g soln.

0,575836 + 0.00894
0.584775 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln,)/(¡.g ASDN/g soln.)
1.350 ¡.Ci/¡.g ASDN

858574 dpm/nmol

431009 chem 9 rep 3 placental.xls;
Substrate Specific Activity

12/16/2005:
7:08 AM 2 of 8
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Aromatase Assay Spreadsheet

Test
Assay Date 9/1/2005 ChemicallD RC10

# Concentrations
tested

ID TNB Replicate # Microsome e Microsome

431009 chem 10 rep 1 placental.xls
Title page 12/16/2005; 7:09 AM Page 1 of 8
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Aliquot #
1

2
3
4
5

EPA Contract No.: 68-W-01-023

DPM/g
soln.
1970958
1998993
2007309
2028269
2037858

Average DPM/g soln
SD
CV

2008677
26238

1.31

0,905

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

Cil soln

mg ASDN
added
10.2

dilution
factor(mL)

10
iASDN) in solution (~g/mL)

1020.00
10.20

1.02

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

8.1716 9

4.6284 9

0.577729 uq/g

Calculation of Substrate Solution Specific Activitv

1) Calculate ~g eH)ASDN/g soln. = 0.01024 ~glg soln.
~g/g soln.

a. ~Ci/g soln
b, Specific activity of i H)ASDN (~Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.905
25300000

286.4

Formula=a/b*c

2) Calculate total ~g ASDN/g soln,

~g ASDN/g soln,= ~g cold ASDN/g soln, + ~g eH1ASDN/g soln,

0.577729 + 0.01024
0.587971 ~g ASDN/g soln.

3) Calculate Solution Specific Activity

= (~Ci/g soln.)/(~g ASDN/g sOln,)
1,539 ~Ci/~g ASDN

978424 dpm/nmol

431009 chem 10 rep 1 placental.xls;
Substrate Specific Activity

12/16/2005;
7:09 AM
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Aromatase Assay Spreadsheet

Test
Assay Date 9/6/2005 ChemicallD RC10

ID

431009 chern 10 rep 2 placental.xls
Title page

Replicate #

# Concentrations
tested

12/16/2005; 7:10 AM

-391-

Microsome
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EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

DPM/Aliq,
7

.76

.83
1.24
9.21

DPM/g
soln.
1678463
1690239
1631709
1653598
1604528

Average DPM/g soln
SD
CV

1651707
34749

2.10

Cil soln 0.744

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

dilution
factor (ASDN) in solution (,lg/mL)

1000.00
10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

9

9
0.563268 1

Calculation of Substrate Solution Specific Activity

1) Calculate li9 (3H)ASDN/g soln. = 0.00842 llg/g soln.
llg/g soln,

a. llCi/g soln
b. Specific activity of ( H)ASDN (llCi/mmol)
c, Molecular wt of ASDN (mg/mmol)

0.744
25300000

286.4

Formula=a/b*c

2) Calculate total li9 ASDN/g soln,

li9 ASDN/g soln= li9 cold ASDN/g soln. + li9 (3H)ASDN/g soln.

0.563268 + 0.00842
0.571690 li9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (llCi/g soln.)/(li9 ASDN/g soln.)
1,301 llCi/li9 ASDN

827457 dpm/nmol

431009 chem 10 rep 2 placental.xls;
Substrate Specific Activity

12/16/2005;
7:10 AM 2 of 8
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Aromatase Assay Spreadsheet

Test
Assay Date 9/8/2005 Chemical 10 RC10

# Concentrations
tested 8

10 Replicate # Microsome e Microsome

431009 chem 10 rep 3 placental.xls
Title page 12/16/2005; 7:11 AM Page 1 of 8
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Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0200
0.0204
O. 1
O.

O.

DPM/Aliq.
DPM/g
soln.
1736947
1752592
1787563
1739722
1748412

Average DPM/g soln
SD
CV

1753047
20309

1.16

Ci/ soln 0.790

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

10.1
(mL)

10

dilution
factor (ASDN) in solution Üig/mL)

1010.00
10.10

1.01

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution
Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

8.0602 9

4.5954 9

0.575836 Uq/g

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g eH)ASDN/g soln. = 0.00894 ¡.g/g soln.
¡.g/g soin.

a. ¡.Ci/g so/n

b. Specific activity of ( H)ASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.790
25300000

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln, + ¡.g (3H)ASDN/g soln.

0.575836 + 0.00894
0.584775 ¡.g ASDN/g so/no

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.350 ¡.Ci/¡.g ASDN

858574 dpm/nmol

431009 chem 10 rep 3 piacental.xls;
Substrate Specific Activity

12/16/2005;
7:11 AM 2 of 8
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Statistical Analysis Summary
WIL Research Laboratories, LLC

Study Protocol - 431009
Version 1.1

Statistical Analysis
1.1 Analysis of Variance Comparisons Among Concentration Response Curve Fits
1.2 Full Enzyme Activity and Background Activity Percent of Control Values Across Replicates
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BioSTAT Consultants, Inc.
Statement of Quality Control

This report was quality checked in accordance with BioSTAT Procedural Guideline 2.1
(Quality Control Process for Tables and Reports). The statistical methodology and
results of inferential statistics were verified by an independent quality control statistician.
Based on these documented quality control activities, it is concluded that the statistical
results incorporated in this report accurately reflect the statistical analysis of data
received by BioSTAT.
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1 Statistical Analysis
1.1 Analysis of Variance Comparisons Among Concentration Response Curve Fits

Top (T), bottom (B), slope (ß) and log1OIC50 (f.) were subjected to a random effects
analysis of variance. Response variable were T, B, ß or f. and replicates were treated as
random effects.

The SAS procedure Proc Mixed was used for analysis using the following statements:
proc mixed covtest;
class replicate;
model mean = /solution cl;
random replicate;
repeated/ group=rep Ii cate;
parms (1) (STD¡2) (STD22) (STD32)/hold=2,3,4;
run;

where STD 12, STD22 and STD32 were the squares of the standard errors for each
replicate.

T, B, ß and f. were estimated, separately within each reference chemical and replicate,
and presented along with the average across replicates (LSMean) and associated 95%
confidence interval across replicates.
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1.2 Full Enzyme Activity and Background Activity Percent of Control Values
Across Replicates

Three factor mixed effects analysis of variance models were fit separately for the full
enzyme activity controls, the background activity controls, and the positive and negative
control tubes. The fixed effect factors in the analysis of variance were reference chemical
(chemicals 1&2,3&6,4,5, 7&8 and 9&10 - 5 degrees of freedom), portion (beginning or
end - 1 degree of freedom) and the portion by reference chemical interaction (5 degrees
of freedom). The random effects were replicate nested within reference chemical and
portion by replicate within reference chemical interaction.

The SAS procedure Proc Mixed was used for analysis using the following statements:
proc mixed covtest;
class chemical portion replicate;
model value = chemical portion chemical *portion;
random replicate( chemical) portion*replicate( chemical)/group=chemical;
lsmeans chemical portion chemical*portion/cl;
run;

If the portion by replicate within reference chemical interaction was significant (at the
0.05 level) the nature of the effect was assessed by comparing the portion effect within
each replicate within reference chemical to the portion effect averaged across replicates
within the same reference chemicaL. Simultaneity of inference was adjusted for by
Bonferroni's method.

P-values from the ANOV A were presented in the tables. In addition, estimates for the
LSMeans, standard errors and 95% confidence intervals were presented.
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This report discusses the methods and results of the interlaboratory statistical analysis to
compare and combine the intralaboratory results obtained at Battelle, In Vitro Technologies,
Research Triangle Institute, and WIL Laboratories for the multiple chemical study with the
placental aromatase assay under Work Assignent 4-16, Task 7, Conduct Multiple Chemical
Studies with Microsomes Prepared in Participating Laboratories.

Summary and Conclusions

Human placental micro somes prepared by Battelle and In Vitro Technologies were
distributed to the four participating laboratories. They were utilized to conduct placental
aromatase assays for ten test substances: amino glutethimide (AG), ketoconazole (KCZ),
prochloraz (PCZ), 4-nonylphenol (NYP), dibenz(a,h)anthracene (DBA), fenarimol (FRM),
econazole (ECZ), chrysin (CYN), dicofol (DCF), and atrazine (ATZ) (coded: chemicals I, II,....,
X). Within each laboratory five ofthe ten test substances were tested with micro somes prepared
by Battelle and five were tested with microsomes prepared by In Vitro Technologies. Placental
assay aromatase activity levels were determined for various graded concentrations of each of the
substances. The intralaboratory analyses were performed on the "percent of control" responses
for the placental aromatase assays.

The intralaboratory analyses included concentration response curve fits for individual
chemicals and analysis of variance comparisons ofthe background activity, full enzyme activity,
positive, and negative control responses combined across the chemicals. The interlaboratory
analysis compared across the four laboratories the 10giolCso, the slope, the top and the bottom
parameters of the concentration response curve fits determined in the intralaboratory analyses for
each chemicaL. The interlaboratory analysis also compared across the four laboratories the
background activity, full enzyme activity, the positive and the negative control responses at the
beginnings and the ends of the replicates. It determined whether and how the differences in
control activity between the beginning and the end of each replicate within laboratories varied
across laboratories. In addition, the interlaboratory analysis compared across laboratories the
percent of control between the micro somes prepared by Battelle and those prepared by In Vitro
Technologies.

The principal results of the interlaboratory analysis are summarized below.

Concentration Response Relations

Concentration response relations were fitted to eight of the ten test substances. Two test
substances, dibenz(a,h)anthracene and atrazine, were noninhibitors and concentration response
relation fits were not carried out.

1. Differences between the Battelle and In Vitro micro somes. For the most part there were little
or no significant differences between the Battelle and In Vitro microsomes. For the
10glOlCso there was a slight difference for 4-nonylphenol, with the Battelle micro somes
having a slightly (but significantly) lower 10glOlCso than the In Vitro microsomes (i.e. the
Battelle micro somes were slightly more active on average). There were no other significant
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differences. For slope there were no significant differences. For the top threshold, for
ketoconazole the Battelle micro somes were on average lower than the In Vitro microsomes.
Otherwise there were no significant differences between microsome sources. For the bottom
threshold, there were no significant differences between microsome sources.

2. Differences among laboratories for 10giolCso. The estimates for the 10glOlCso were similar
among the four laboratories for most chemicals except for econazole. For econazole, the
estimated loglOlCso for In Vitro was more negative than the other three laboratories, and the
associated 95 percent confidence interval for In Vitro did not overlap with those for the other
three laboratories. The CVs for the ICso (note that CVs were calculated for ICso rather than
logiolCso) were 22.5 percent for econazole, 22.6 percent for chrysin, 47.4 percent for dicofol,
and less than 15 percent for the other five chemicals. The ratios of the among laboratory
variances to the pooled within laboratory variance ratios were 6.8 for econazole, 4.6 for
chrysin, 2.3 for prochloraz, and less than 0.05 for the remaining five chemicals. The
relatively high CVs for econazole and for chrysin might be explained by their relatively large
among laboratory variances. However the relatively large CV for dicofol was due to the
relatively large within laboratory variances, which were for the most part an order of
magnitude larger than those for the other test substances. The pooled within laboratory
variances were 0.045 for dicofol and less than or equal to 0.002 for the other test substances.

3. Differences among laboratories for slope. The estimates for the slope were similar among
the four laboratories for most chemicals except for econazole and 4-nonylphenol. For
econazole the estimated slope for In Vitro was less negative than those for the other three
laboratories. The 95 percent confidence interval for In Vitro did not overlap with those for
the other three laboratories. For 4-nonylphenol the estimated slope for In Vitro was more
negative than those for the other three laboratories. The CVs for the slope were 10.2 percent
for chrysin, 15.2 percent for dicofol, and were less than nine percent for the other six test
substances. The among laboratory variances to the pooled within laboratory variance ratios
were 9.0 for econazole and zero for the other seven test substances.

4. Differences among laboratories for top and bottom thresholds. The estimates for top were
similar across all the laboratories. The CVs were less than 2.8 percent. For the bottom
estimates In Vitro differed somewhat from the other laboratories for 4-nonylphenol, chrysin,
and dicofol. For 4-nonylphenol and dicofol the bottom threshold at In Vitro was higher than
those ofthe other laboratories. For chrysin the bottom threshold at In Vitro was lower. For
the other five test substances the bottom threshold estimates were in agreement among
laboratories.

Control Activitv

The control responses were analyzed combined across chemicals. Comparisons between
the ends and the beginnings of replicates within laboratories were carried out for the full enzyme
activity, background activity, positive, and negative controls. Comparisons between the Battelle
micro somes and the In Vitro micro somes were carred out for positive and negative controls.

5. Comparisons between the ends and the beginnings of replicates.
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a. For the background activity controls there were no significant differences between
the beginnings and the ends of replicates, for each laboratory and combined across
laboratori es.

b. For the full enzyme activity controls the ends of replicates had lower activity than the
beginnings, for each laboratory and combined across laboratories.

c. For the negative controls the ends of replicates had lower activity than the beginnings

for RTI, Battelle, and WIL. The ends had greater activity than the beginnings for In
Vitro. The confidence interval at In Vitro did not overlap with those from any ofthe
other laboratories. The results at In Vitro were inconsistent with those at the other
laboratories. Combined across laboratories, there was not a significant difference
between beginnings and ends of replicates. This was due to the very large among
laboratories variance.

d. The results for the positive controls were similar to those for the negative controls,
but not as extreme. For the positive controls the ends of replicates had lower activity
than the beginnings for R TI, Battelle, and WIL. The ends had nearly significantly
greater activity than the beginnings for In Vitro. The confidence interval at In Vitro
did not overlap with those from any of the other laboratories. The results at In Vitro
were inconsistent with those at the other laboratories. Combined across laboratories,
there was not a significant difference between beginnings and ends of replicates.
This was due to the relatively large among laboratories variance.

6. Comparisons between the Battelle and the In Vitro microsomes.

Comparisons were not carred out for the background activity and the full enzyme
activity controls, since the sum oftheir percent of control within each replicate of each test was
necessarily constrained to 0 percent or 100 percent by definition, thereby masking any
differences across laboratories.

a. For the positive controls there were no significant differences between the Battelle

micro somes and the In Vitro micro somes for each laboratory and combined across
laboratories.

b. For the negative controls there were no significant differences between the Battelle

microsomes and the In Vitro micro somes for Battelle and for WIL Laboratories. The
Battelle micro somes had significantly less activity than the In Vitro micro somes for
RTI, for In Vitro, and combined across laboratories. The difference between
micro somes sources was much more pronounced for In Vitro than for RTI or
combined across laboratories.
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7. Summary and Conclusions

a. In Vitro differed from the other laboratories with respect to 10giolCso and slope for

econazole, for slope for 4-nonylphenol, for differences between end and beginning
portions for negative and positive controls, and for the difference between Battelle
and In Vitro for negative controls. It is not understood why the activity for the
negative and positive controls at In Vitro increased between the beginning and end
portions of replicates.

b. In future analyses comparisons between sources of micro somes should be based on
unnormalized aromatase activity endpoints rather than percent of control.
Normalizing by the sum of the full enzyme activity control values within each
replicate completely masks differences between sources in aromatase activity of full
enzyme activity controls and likely at least parially masks differences between
sources in aromatase activity of positive and negative controls.

Introduction and Background

Task 7 of Work Assignent 4-16, the Placental Aromatase Validation Study, involved
four laboratories (RTI, Battelle, WIL and In Vitro) independently carying out the placental
aromatase assay with ten reference chemicals on the aromatase activity of human placental
micro somes according to a common protocol. Intralaboratory statistical analyses were carred
out based on each laboratory's test data according to a common statistical analysis plan. The
interlaboratory statistical analysis discussed in this report combines summary values developed
in each intralaboratory analysis and assesses the relationships among them, the extent of
interlaboratory variation, and overall consensus estimates. This report discusses the methods
used and the results obtained from combining the intralaboratory statistical analysis results.

The intralaboratory analyses were performed on the "percent of control" responses for the
placental aromatase assays. The intralaboratory analyses included concentration response curve
fits for individual chemicals and analysis of variance comparisons ofthe background activity,
full enzyme activity, positive, and negative control responses combined across the chemicals.
The interlaboratory analysis compared across the four laboratories the 10giolCso, the slope, the
top and the bottom parameters of the concentration response curve fits determined in the
intralaboratory analyses for each chemicaL. The interlaboratory analysis also compared across
the four laboratories the background activity, full enzyme activity, the positive and the negative
control responses at the beginnings and the ends of the replicates. It determined whether and
how the differences in control activity between the beginning and the end of each replicate
within laboratories varied across laboratories. In addition, the interlaboratory analysis compared
across laboratories the percent of control between the micro somes prepared by Battelle and those
prepared by In Vitro Technologies.
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Test Organization

Human placental micro somes prepared by Battelle and In Vitro Technologies were
distributed to the four participating laboratories. They were utilized in the assays for the ten
chemicals as summarized in Table M-D-T. Within each laboratory five of the ten chemicals
were tested with micro somes prepared by Battelle and five were tested with microsomes
prepared by In Vitro Technologies. Placental assay aromatase activity levels were determined
for various graded concentrations of each of the ten reference chemicals: aminoglutethimide
(AG), ketoconazole (KCZ), prochloraz (PCZ), 4-nonylphenol (NP), dibenz(a,h)anthracene

(DBA), fenarimol (FRM), econazole (ECZ), chrysin (CYN), dicofol (DCF), and atrazine (A TZ).
Three replicates of the inhibitor assay were carred out at each laboratory for each chemical
using either Battelle micro somes or In Vitro microsomes, as shown in Table M-D- T. Within
each replicate three repetitions were ru at each of the chemical concentrations. In addition, for
each chemical, two repeat tubes of the full enzyme activity and background activity controls
were run prior to the chemical runs and two repeat tubes of the full enzyme activity and
background activity controls were run following the chemical runs.

Table M-D-T. Microsome Distribution and Testing Matrix

Analysis Laboratory

Chemical
Laboratory 1 Laboratory 2 Laboratory 3

Laboratory 4

In VitroRTI Battelle WIL
Technologies

Chemical 1 (AG) Mz Mz M4 M4

Chemical 2 (KCZ) Mz M2 M4 M4

Chemical 3 (PCZ) M4 M4 Mz Mz

Chemical 4 (NY) Mz M4 Mz M4

Chemical 5 (DBA) M4 Mz M4 Mz

Chemical 6 (FRM) M4 M4 M2 Mz

Chemical 7 (ECZ) Mz M4 M4 Mz

Chemica18 (CYN) M2 M4 M4 Mz

Chemical 9 (DCF) M4 Mz Mz M4

Chemical 10 (A TZ) M4 Mz Mz M4

* M2 and M4 denote Battelle and In Vitro microsomes respectively.
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lntralaboratory statistical analyses were carred out on the percent of control responses.
Percent of control is defined as the ratio ofthe background adjusted aromatase activity in the
tube under consideration to the average background adjusted aromatase activity among the four
full enzyme activity control tubes within the replicate, times 100. The average percent of control
among the four full enzyme activity control tubes is necessarly 100 percent within each
replicate. The average percent of control among the four background activity control tubes is
necessarily a percent within each replicate.

Nominally for an inhibitor the percent of control activity values vary between
approximately a percent near the high chemical concentrations and approximately 100 percent
near the low chemical concentrations, but this may vary with the inhibitor. Thus four parameter
concentration response relations were fitted to the inhibition data, with variable top and bottom
threshold parameters.

lntralaboratory statistical analyses were performed based on a common analysis plan.
The following results were reported in each intralaboratory analysis.

1. A concentration response curve (four parameter) fit within each replicate to describe the
trend in the percent of control activity across varying concentrations of the test chemicaL.

2. Estimates ofthe 10giolCso concentration, the slope, the top and bottom thresholds, and

associated standard errors within each replicate for each chemicaL.

3. Average values for the 10giolCso concentration, the slope, the top and the bottom, and
associated standard errors across replicates for each chemicaL.

4. Results of analysis of variance applied to the data for the full enzyme activity, background
activity, positive and negative controls obtained at the beginning and those obtained at the
end of each replicate.

The control activity results were reported differently by the various laboratories
(Appendix B). RTI reported least squares means and associated standard errors averaged across
the end portions and the beginning portions, separately for each chemicaL. WIL reported least
squares means averaged across the end portions and across chemicals and averaged across the
beginning portions and across chemicals. WIL also reported least squares means and associated
standard errors for the positive and negative controls averaged across then beginning and end
portions, separately for each set of chemicals for which independent controls were run. Battelle
and In Vitro reported least squares means differences between the beginning and the end portions
averaged across chemicals, and associated standard errors. In addition, Battelle and In Vitro
reported results differences in averages across replicates between the micro somes prepared by
Battelle and the micro somes prepared by In Vitro for the negative and the positive controls.
Note that for the full enzyme activity controls and the background activity controls the difference
in responses between the Battelle micro somes and the In Vitro micro somes are constrained to be
zero, since the averages across replicates are constrained to be 100 percent (full activity controls)
and a percent (background activity controls) respectively.
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The interlaboratory statistical analysis combined summary values developed in each of
the intralaboratory analyses to assess relationships among the results at each laboratory, the
extent oflaboratory-to-Iaboratory variation, and overall consensus estimates among the
laboratories with associated variability estimates (incorporating laboratory-to-Iaboratory
variability). The interlaboratory analysis compared the average values for the 10glOlCso, the

slope, the top and bottom threshold parameters of the concentration response curve fits
determined by each of the participating laboratories, as reported in the intralaboratory analyses.
It also compared among laboratories the background activity control results, the full enzyme
activity control results, the negative activity control results, and the positive activity control
results obtained at the end of each replicate with those obtained at the beginning. In addition, the
interlaboratory analysis compared the intralaboratory results averaged across replicates between
the Battelle micro somes and the In Vitro micro somes for the negative and the positive controls.

The objectives of the interlaboratory statistical analysis were to:

· Determine the average values and the variabilities among laboratories for each of the
parameters mentioned above.

· Determine the interlaboratory coeffcients of variation among laboratories for the
log¡oICso, the slope, and the top threshold parameters.

· Estimate the ratio of the among laboratory variation to the average within laboratory
variation for the parameters mentioned above.

· Compare the percent activity of the Battelle and the In Vitro microsomes for the
10g¡oICso, the slope, the top and bottom threshold parameters ofthe concentration
response concentration relations, and for the negative and positive controls.

Statistical Analysis Methods

Statistical analyses were carried out for each of the ten concentration response relation
and control endpoints discussed above: 10glOlCso, slope, top, bottom, portion effects (end minus
beginning) for background activity control, full enzyme activity control, negative, and positive
controls, and microsome source effects (Battelle micro somes minus In Vitro microsomes) for
negative and positive controls. The analyses for the 10g¡oICso, the slope, the top and the bottom

were performed separately for each chemical, while the analyses for the control endpoints were
performed combined across chemicals.

For each of the 10g¡oICso, the slope, the top and the bottom parameters, a mixed effects
analysis of variance model with heterogeneous variances among the participating laboratories
was fitted to the summary responses within laboratories. Miscrosome source was treated as a
fixed effect, and laboratory was treated as a random effect. For the control endpoints, a random
effects analysis of variance model with heterogeneous variances among the participating
laboratories was fitted to the summary responses within laboratories. Laboratory was treated as
a random effect. For each endpoint, the within laboratory variances were based on the squares of
the standard errors associated with the endpoint estimates obtained in each ofthe intralaboratory
analyses. The analysis of variance provided an estimated weighted average across all the
laboratories and its associated standard error as well as an estimate of the laboratory-to-
laboratory component of variation. The weights included in the weighted averages incorporated
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both laboratory-to-Iaboratory variation and within laboratory variation. The degrees of freedom
associated with the overall weighted average were calculated as

2*(((l/K)* nSL2 + s¡2)iJ/((var(SL2)+(2/K2)* nS¡4/dfi))J

where SL2 is the random laboratory to laboratory variance, S? and dfi are the reported within
laboratory variance and degrees of freedom for the ith laboratory, var(SL2) is the varance of SL2,
and K is the number oflaboratories (Hartung and Makambi, 2001).

For each endpoint, the estimated overall average and its associated standard error
(incorporating both within laboratory and among laboratory components of variation) and
associated degrees of freedom were used to construct a 95 percent confidence intervaL. For each
laboratory the individual effect and associated 95 percent confidence interval (based on the
within laboratory standard error) were also determined. These were plotted side-by-side to
provide a graphical comparison among the laboratories.

When calculating the within laboratory mean 10glOlCso, slope, top and bottom threshold
parameters across replicates, all four laboratories incorporated the replicate-to-replicate
component of variation into the standard errors of the averages and reported summary results in
the same manner. However the four laboratories reported summary results in different maners
for the background activity, the full enzyme activity, the negative and the positive controls
(Appendix B). The differences in activity between the beginning and the end portions between
the two sources of microsome were therefore necessarily determined differently for each of the
laboratories.

The differences in activity between the beginning and the end portions (end minus
beginning) were determined for the control endpoints as follows (Appendix B):

1. For RTI, the differences between the end and beginning were first calculated for each
chemicaL. The associated standard errors for these differences were calculated as ILS
Meanl/(F-value)1I2, where F-values (and p-values) were test results for portion effect for
that chemical, as provided in the intralaboratory report. Then the differences between
the beginning and the end were averaged across all chemicals. The associated standard
errors were calculated as (l/10)(Is?)1I2, where s¡ is the standard error associated with the
difference for the chemical (Tables B-1 a, B-1 b).

2. For WIL, the differences between the beginning and the end portion values (averaged
across chemicals) were calculated. The associated standard errors for the differences
were calculated as ILS Meanlf(F-value)1I2, where F-values were corresponding to the p-
values for the portion main effect, as reported in the WIL Laboratories intralaboratory
analysis report (Table B-3a).

3. Results for Battelle and In Vitro were used as reported in the intralaboratory analysis

reports (averaged across chemicals with associated standard errors) (Tables B-2, B-4).
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Within each of the laboratories the intralaboratory analyses of the control responses
combined across chemicals were based on mixed effects analysis of variance models that
assumed random replicate effects and independent responses within replicates. The models did
not account for the constraints on the full enzyme activity control responses (sum to 100 percent)
or the background activity control responses (sum to 0 percent) within each replicate. This
affects the standard errors that are presented in the tables in Appendix B. As an example, for the
RTI (Table B-1a) amino glutethimide background activity control the replicate-to-replicate
variability is zero and so the standard error ofthe end minus beginning portions is given as 0.305
=0.216... These standard errors given in Appendix B do not account for the constraints on the

sums of the background activity control and the full enzyme activity control values within
replicates.

For each chemical, the sum of the four repetitions within a replicate is necessarly zero
for the background controls, and 100 for the full enzyme activity controls, by the definitions of
the responses. Therefore the differences between the Battelle and In Vitro were always
necessarily zero for the background controls and for the full enzyme activity controls and so they
provide no information concerning differences between the two sources of microsomes.

For the positive controls and the negative controls the differences in activity between the
two sources of micro somes (Battelle minus In Vitro) were determined as follows (Appendix B):

1. For RTI, for each chemical averages were calculated averages across the beginning and

the end portions. For each chemical, the associated standard errors for the averages were
calculated as (1I2)(2(Se2+Sb2)-Sl)IIZ, where Se, Sb, and Sd were the standard errors

associated with the end, the beginning, and the difference between the end and the
beginning respectively. Se and Sb were reported in the intralaboratory analysis, and Sd
was calculated as discussed above (see above item 1). This expression accounts for
possible correlation between the beginning and the end portions within each replicate due
to replicate-to-replicate varation. The difference between the two microsome sources
was then calculated as the difference between the averages over the five chemicals per
source, (115)( LMli- LMZi), with associated standard errors (( Isi?+ Isi)/5) liZ, where Mli

and Sii are the average and associated standard error for the ith chemical within the
Battelle microsomes and M2i and SZi are the average and associated standard error for the
ith chemical within the In Vitro microsomes.

2. For WIL, the ten chemical runs were combined into six groups, resulting in a total of six
combinations, three for each microsome source. One set of controls were run for each
grouping. The averages and the associated standard errors across the two portions for
each chemical combination were reported. The differences between the two microsome
sources were calculated as (113)( LMii- LM2i) and the associated standard errors as

((( Isi?+ Isz?)/3) 

1/2, where Mii and Sii are the average and associated standard error for

the ith chemical tested with Battelle microsomes and M2i and SZi are the average and
associated standard error for the ith chemical tested with In Vitro microsomes.

3. Results for Battelle and In Vitro were as reported in the intralaboratory analysis reports.
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For the 10glOlCso, slope, top, and bottom parameters, the overall mean values and
associated standard errors across laboratories were calculated for each chemicaL. For each
chemical two laboratories tested with micro somes prepared by Battelle and two laboratories
tested with micro somes prepared by In Vitro, as shown in Table M-D-T. The microsome source
was therefore included into the mixed effect models as a fixed effect. The differences in
response between the two microsome sources were based on the mixed model fits.

To describe the variability among the individual laboratory values relative to the overall
average value, coeffcients of variation (CV) and their associated 95 percent confidence intervals
(CI) were calculated for the ICso, the slope, and the top parameters. (Note that the CV was
calculated for ICso in the original domain, rather than 10gIOICso). The coeffcient of variation is
defined as the standard deviation of the response divided by its mean. The method for
calculating the CV and the associated 95 percent CI was different depending on the underlying
assumption about the distribution of the endpoint parameter.

The within laboratory ICso estimates were assumed to be approximately log normally
distributed. The CV for ICso is

2

CV = (lOs (liilO) _1)1/2

where S2 is the total logarithmic variance among the four laboratories. S2 is approximated by 4
(se) 2 where se is the standard error of the pooled mean (logloICso) estimates. This would be
exact if the within laboratory components of variance were equal across laboratories. The 95
percent confidence interval associated with the CV is based on the chi square distrbution and is
calculated as

((1 O(df*s2(lnIO)/(Xdf,o.975)) _1)1/2, (1 O(df*s2 

(lnlO)/(xdf,o 025 )) _1)1/2)

where df is the estimated degree of freedom among the four laboratories, shown above.

For the slope (ß) and the top (T), the measurements are assumed to be approximately
normaL. The CV is expressed as

CV=IS/MI

where M is the mean and S is the associated standard deviation. S is approximated by v4(se)
where se is the standard error ofthe pooled mean estimate. The endpoints of CI for the CV are
related to the solutions to the two nonlinear equations:

tdrtNCr\O.02S) = M/(S/V4) and tdrCCrl(o.97S) = M/(S/V4)

where td¡(NC) is noncentral t distribution with noncentrality parameter NC (= ,..i( a/.ý)) and
degrees of freedom df is the estimated degree of freedom among the four laboratories, shown
above. The solution to the first equation gives the lower bound of the CI, and the solution for the
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second equation gives the upper bound of the CL A Newton-type algorithm is used to solve for
the noncentrality parameters in these equations (Lehmann, 1986).

CV was not calculated for the bottom threshold parameter, for the differences between
the end and the beginning for the background activity, the full enzyme activity, the negative and
the positive controls, and for the differences between the two microsome sources for the negative
control and the positive controls. The range of the mean values for these endpoints included zero
and so the estimates fluctuate between positive and negative. CV is therefore not stable for these
parameters and could be very large, or even infinite.

To describe the variability among laboratories relative to variability within laboratories
the ratio of the variance among laboratories to the average variance within laboratories was
calculated as

R=S21ab /((l/4)(si2 + S22 + sl + sl))

where S21ab is the variance among the four laboratories and (Si2, sl, S32, sl) are the squares ofthe

within laboratory standard errors for the four laboratories. A confidence interval for this ratio is
based on the F-distribution with (Vlab, Vwi) degree of freedom

(R/-\O.975), R/p-i(0.025))

Vlab=3 and Vwi is based on Satterthwaite's approximation

Vwi = ((SI2 + sl + sl+ Sl)2)/(SI4/ Vi + S24/ V2 + S34/ V3 + S44/ V4)

where (Vi, V2, V3, V4) are the degrees of freedom associated with the within laboratory standard
errors at the four laboratories. This ratio is calculated for each of the ten endpoint parameters.

Round off

In several places entries in the interlaboratory analysis report tables differ from
corresponding entries in the intralaboratory analysis report tables by one or a small number of
trailing digits in the last decimal place. This is due to rounding differences in intermediate
calculations between the intralaboratory analyses and the interlaboratory analysis.
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Figure Symbols

The body and Appendix A of the report include a number of figures, to be discussed in
greater detail in the results section. Within each graph the symbol farthest to the right
(corresponding to "all labs" on the horizontal axis) is a circle. The legend states that the circle is
to be filled, but intermittently in some graphs the circle is empty. This is due to an issue in the
graphing program however the interpretation is unambiguous since there is just one circle plotted
in each graph. For purposes of interpretation of each graph, whether the circle is filled or is
empty should be disregarded.

Statistical Analysis Results

As discussed in the method section, the interlaboratory comparisons for the 10glOlCso, the

slope, the top, and the bottom parameters were performed separately for each chemicaL. The
interlaboratory comparisons for the background activity, full enzyme activity, negative and
positive control data were performed combined across chemicals.

Concentration Response Relations. loglOlCso, Slope, Top and Bottom

Convergence problems prevented successful concentration response curve fits for the two
non-inhibitor chemicals dibenz(a,h)anthracene (DBA) and atrazine (ATZ) in all four
intralaboratory analyses of the individual laboratory data. Therefore the interlaboratory analyses

of the concentration response curve parameters were performed only for the other eight
chemicals. The mixed model analysis of variance comparisons among the laboratories
accounted for potential systematic differences between the two sources of microsomes.

Table 1 displays the estimated logiolCso and slope within each laboratory and the
associated 95 percent confidence intervals about the 10glOlCso and slope for each chemicall.
Table 1 also displays the mean difference between the two sources of micro somes and the
overall mean values across laboratories and their associated 95 percent confidence intervals,
incorporating among laboratory variation based on the random effects analysis of variance and
heterogeneous within laboratory variation. These means and confidence intervals are displayed
in Figures 1 through 16. Each figure includes a reference line corresponding to the overall
average. The estimated CVs and their associated 95 percent confidence intervals for the overall
means for the 10glOlCso and the slope parameters are also presented in Table 1.

i The confidence intervals in Table 1 for the individual 
laboratory means were based on the least squares means,

standard errors, and degrees of freedom reported in the intra laboratory analyses withi each laboratory. The
confidence intervals in Table 1 may differ in the low significant digits from those displayed in the intralaboratory
analysis reports due to round off in intermediate calculations.
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Table 2 displays the within laboratory variances and their associated degrees of freedom
for each laboratory for the 10glOlCso and the slope parameters2. These are the squares of the
within laboratory standard errors associated with the estimated parameter values. Table 2 also
displays the among laboratory component of random variation, the p-values associated with the
tests that the among laboratory variation is zero, and the squares of the standard errors of the
overall mean values, as well as their associated degrees of freedom. The ratios of the among
laboratory variances to the unweighted average within laboratory variances are also displayed,
with their associated 95 percent confidence intervals.

Similar statistics for the top and the bottom parameters are displayed in Appendix A
(Tables A-I and A-2 and Figures A-I through A-16). Note that the CV was not calculated for
the bottom parameter since its distribution straddles zero.

The estimated 10giolCso with the Battelle microsomes was significantly lower than that
with In Vitro microsome for 4-nonylphenol (NY), but this difference was small (-0.028)
compared to the mean estimated 10glOlCso (-4.583). No other significant differences between the
two sources of micro somes were observed for either the 10giolCso or the slope (Table 1). The
estimated top threshold for ketoconazole was significantly lower for the Battelle micro somes that
for the In Vitro microsomes. No other significant differences between the two sources of
micro somes were observed for either the top or bottom thresholds (Table A-I).

The estimates for 10giolCso (Table 1) were similar among the four laboratories for most
chemicals except for econazole (ECZ). For econazole, the estimated 10giolCso for In Vitro was
smaller than for any of the other three laboratories and the associated 95 percent confidence
interval for In Vitro did not overlap with those for the other three laboratories (Figue 11). The
CVs for ICso exceeded 22.5 percent for econazole and for chrysin and 47.3 percent for dicofol.
They were less than 14.7 percent for the ICsos for the other chemicals (Table 1). The ratios of
the among laboratory variance to the average within laboratory variance were 6.8 for econazole,
4.6 for chrysin, 2.3 for prochloraz, and less than 0.05 for the remaining five chemicals (Table 2).
The large CV for dicofol (47.4 percent, Table 1) was caused by the relatively large within
laboratory variance. The pooled within laboratory variance was 0.045 for dicofol, compared to
less than or equal to 0.002 for the other seven chemicals. For chrysin, the estimated 10glOlCso for
RTI was smaller than those for the other three laboratories (Figure 13), which was the principal
reason for the relatively large CV and among laboratory variance for this chemicaL.

The estimates for slope (Table 1) were similar among the four laboratories for most
chemicals except for econazole (ECZ). For econazole, the estimated slope for In Vitro was less
negative than the other three laboratories and the associated 95 percent confidence interval did
not overlap with those for the other three laboratories (Figure 12). For 4-nonylphenol the In
Vitro slope was more negative than those at the other laboratories (Figure 8). The ratios ofthe

2 Degrees of freedom (Table 2) for Battelle and In Vitro were based on those specified in the intralaboratory analysis

reports. Degrees of freedom for WIL Laboratories were based on the number of replicates (3) minus 1. Two
degrees of freedom were assigned. The degrees of freedom for RTI were based on an analysis of variance model for
eight chemicals combined. There were 24 observations (8 chemicals x 3 replicates per chemical) and 8 effects
estimated, leaving 16 degrees of freedom for residuaL.
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among laboratory variances to the pooled within laboratory variance were 9.0 for econazole and
zero for the seven other chemicals (Table 2). The CVs for the slope were 10.2 percent for
chrysin, 15.2 percent for dicofol, and less than or equal to 8.8 percent for the other chemicals
(Table 1). The relatively large CVs for chrysin and for dicofol were due to the relatively large
within laboratory variances for these chemicals. The pooled within laboratory variances were
0.024 for dicofol, 0.021 for chrysin, 0.013 for 4-nonylphenol, and less than or equal to 0.004 for
the other chemicals. Note that for 4-nonylphenol (N), the estimated slope for In Vitro was
more negative than for the other three laboratories (-2.48 compared to the closest one at -1.95)
(Table 1 and Figure 8). However for 4-nonylphenol (NY), the within-laboratory variance for In
Vitro was at least 3 times of the other three laboratories, and therefore less weight was given to
In Vitro results when combining the intralaboratory results (Table 2).

The estimates for the top were similar for the four laboratories. The CV s for the top were
less than 3 percent for each of the chemicals (Table A-I). The among laboratory variances to the
pooled within laboratory variance ratios were 2.3 for 4-nonylphenol, 0.7 for dicofol, and zero for
the rest (Table A-2). Some laboratories had very large within laboratory variances relatively to
the others for some chemicals, however there were no consistent patterns for any laboratory.

The estimated bottom thresholds for In Vitro were higher than those for the other three
laboratories for 4-nonylphenol and for dicofol (Table A-I, Figure A-8, Figure A-16). The
associated 95 percent 4-nonylphenol confidence interval for In Vitro did not overlap with those
for the other three laboratories (Figure A-8). The ratios ofthe among laboratory variances to the
pooled within laboratory variance ratios were 12.6 for 4-nonylphenol and 5.6 for chrysin (Table
A-2), and zero for the other chemicals. Some laboratories had very large within laboratory
variances relatively to the others for some chemicals, however there were no consistent patterns
for any laboratory (Table A-2).

Control Activity: Differences Between the Beginning and the End Portions and Differences
Between the Two Sources of Micro somes

Table 3 displays the estimated parameter values and the associated within laboratory 95
percent confidence intervals for the differences between the beginning and the end, and for the
differences between the two sources of microsomes3. It also displays the overall mean
differences across laboratories and their associated 95 percent confidence intervals, incorporating
among laboratory variation based on the random effects analysis of variance. The mean
differences and confidence intervals are displayed in Figures 17 to 22. Each figure includes a
reference line corresponding to the overall average. Figures 17 through 20 display the results for
the differences between the beginning and the end, one for each control endpoint. Figures 21
and 22 display the results for the differences between the two microsome sources for the
negative and positive controls respectively.

Table 4 displays the within laboratory variances and their associated degrees of freedom
for each laboratory. These are the squares ofthe within laboratory standard errors associated

with the estimated parameter values. Table 4 also displays the laboratory to laboratory random

3 The confidence intervals are based on the least squares means, standard errors, and degrees of freedom shown in

Appendix B, which in turn are based on those reported in the intralaboratory analyses.
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variation and the p-values, and the squares ofthe standard errors of the overall mean values, as
well as their associated degrees of freedom. The ratios of the among laboratory variances to the
unweighted average within laboratory variances are also displayed, with their associated 95
percent confidence intervals.

The following results were observed:

For the background activity controls, there were no significant differences between the
beginnings and the ends of replicates.

For the full enzyme activity control, the end portion was statistically significantly lower
than the beginning portion for each individual laboratory and on average across laboratories.
The estimated variance among the laboratories was zero.

For the negative controls, the result for In Vitro was different than those from any of the
other three laboratories. The end portion was significantly higher than the beginning portion for
In Vitro, but significantly lower than the beginning for each ofthe other three laboratories. As a
result of this inconsistency, the estimated variance among the laboratories was more than 16
times higher than the average within-laboratory variance. The two portions on average across
laboratories did not differ significantly.

For the positive controls, the result for In Vitro was different from the other three
laboratories. The end portion was (nearly significantly) higher than the beginning portion for In
Vitro, but significantly lower than the beginning for each of the other three laboratories. As a
result of this disagreement, the estimated variance among the laboratories was more than six
times higher than the average within laboratory variance. The two portions did not differ
significantly on average across laboratories.

Comparisons between the microsomes prepared at Battelle and those prepared at In Vitro
were cared out for the negative and the positive controls. For the negative controls the
microsomes prepared at Battelle were significantly lower than the micro somes prepared at In
Vitro for RTI and In Vitro and on average across laboratories. For the positive controls the
micro somes prepared at Battelle were not significantly different than the micro somes prepared at
In Vitro for any of the individual laboratories or on average across all the laboratories. The
estimated variance among the laboratories was zero for the negative and positive controls. Note
that the difference between the two sources of micro somes at In Vitro was larger in absolute
value for both the negative and the positive controls.
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Appendix A. Results of Interlaboratory Analysis for Top and Bottom Parameters of
Concentration Response Curves.

· Table A-I. Parameter Estimates and the 95 percent Confidence Intervals for Top and
Bottom Parameters of Concentration Response Curves for Placental Assay. Estimated by
ChemicaL.

· Table A-2. Variance Components and Ratio of Between and Within Laboratories
Variances for Top and Bottom Parameters of Concentration Response Curves for
Placental Assay. Estimated by ChemicaL.

· Figures A-l through A-16. Parameter Estimates and the 95 percent Confidence Intervals
for Top and Bottom Parameters of Concentration Response Curves for Placental Assay.
Estimated by ChemicaL.
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Appendix B. Results of Intralaboratory Analyses of Control Data at Each of the Four
Participating Laboratories.

. Tables B-la, B-lb.

. Table B-2.

· Tables B-3a, B-3b.

. Table B-4.

Draft Report

Results for RTI.
Results for Battelle.
Results for WIL.
Results for In Vitro.

B-1 June 2006





Table B-la. Least Squares Means and Associated Standard Errors for the Beginning and the

End. F-Test Results for the Portion Effect for Each Chemical, as Reported by RTI.
Derived Results for the Differences Between the Beginning and the End, and
Averages Across the Beginning and the End.

AG -0.522 (0.216) 0.522 (0.216) 20 11.10 (0.0027) 1.045 (0.305) 0.000 (0.153)

ATZ 0.062 (0.216) -0.062 (0.216) 20 0.160 (0.6902) -0.123 (0.309) 0.000 (0.151)

CYN -0.016 (0.216) 0.016 (0.216) 20 0.010 (0.9151) 0.033 (0.330) 0.000 (0.139)

DBA 0.066 (0.216) -0.066 (0.216) 20 0.190 (0.6704) -0.132 (0.303) 0.000 (0.154)

DCF 0.062 (0.216) -0.062 (0.216) 20 0.160 (0.6902) -0.123 (0.309) 0.000 (0.151)

ECZ -0.016 (0.216) 0.016 (0.216) 20 0.010 (0.9151) 0.033 (0.330) 0.000 (0.139)

FRM 0.040 (0.216) -0.040 (0.216) 20 0.070 (0.7966) -0.080 (0.301) 0.000 (0.155)

KCZ -0.550 (0.216) 0.550 (0.216) 20 12.970 (0.0018) 1. 00 (0.305) 0.000 (0.153)

NYP -0.023 (0.216) 0.023 (0.216) 20 0.020 (0.8810) 0.046 (0.327) 0.000(0.141)

PCZ 0.040 (0.216) -0.040 (0.216) 20 0.070 (0.7966) -0.080 (0.301) 0.000 (0.155)

AG 105.360 (1.08) 94.644 (1.308) 20 33.560 (-c.0001) -10.716 (1.850) 100.002 (0.924)

ATZ 105.340 (1.08) 94.658 (1.308) 20 33.390 (-c.0001) -10.682 (1.849) 99.999 (0.925)

CYN 106.380 (1.308) 93.617 (1.08) 20 47.670 (-c.0001) -12.763 (1.849) 99.998 (0.925)

DBA 99.257 (1.308) 100.740 (1.08) 20 0.650 (0.4310) 1.483 (1.840) 99.998 (0.929)

DCF 105.340 (1.08) 94.658 (1.308) 20 33.390 (-c.0001) -10.682 (1.849) 99.999 (0.925)

ECZ 106.380 (1.308) 93.617 (1.08) 20 47.670 (-c.0001) -12.763 (1.849) 99.998 (0.925)

FRM 106.450 (1.308) 93.547 (1.08) 20 48.710 (-c.0001) -12.903 (1.849) 99.999 (0.925)

KCZ 105.340 (1.08) 94.662 (1.308) 20 33.340 (-c.0001) -10.679 (1.849) 100.001 (0.924)

NYP 103.060 (1.08) 96.936 (1.308) 20 10.980 (0.0035) -6.124 (1.848) 99.998 (0.925)

PCZ 106.450 (1.08) 93.547 (1.08) 20 48.710 (-c.0001) -12.903 (1.849) 99.999 (0.925)

AG 104.100 (1.512) 91.079 (1.409) 20 39.690 (-c.0001) -13.021 (2.067) 97.590 (1.033)

ATZ 101.740 (1.409) 91.236 (1.409) 20 27.820 (-c.0001) -10.504 (1.992) 96.488 (0.996)

CYN 102.040 (1.409) 88.528 (1.409) 20 45.980 (-c.0001) -13.512 (1.993) 95.284 (0.996)

DBA 103.730 (1.409) 99.239 (1.409) 20 5.080 (0.0356) -4.491 (1.993) 101.485 (0.996)

DCF 101.40 (1.409) 91.236 (1.409) 20 27.820 (-c.0001) -10.504 (1.992) 96.488 (0.996)

ECZ 102.040 (1.409) 88.528 (1.409) 20 45.980 (-c.OOOl) -13.512 (1.993) 95.284 (0.996)

FRM 105.300 (1.409) 91.654 (1.12) 20 43.580 (-c.0001) -13.646 (2.067) 98.477 (1.033)

KCZ 103.090 (1.409) 90.263 (1.409) 20 41.480 (-c.0001) -12.827 (1.992) 96.677 (0.996)

NYP 102.580 (1.409) 96.124 (1.409) 20 10.490 (0.0041) -6.456 (1.993) 99.352 (0.995)

PCZ 105.300 (1.409) 91.654 (1.12) 20 43.580 (-c.0001) -13.646 (2.067) 98.477 (1.033)

AG 51.936 (1.895) 46.313 (1.895) 20 9.410 (0.0061) -5.623 (1.833) 49.125 (1.659)

ATZ 49.596 (1.895) 44.964 (1.895) 20 6.390 (0.0200) -4.632 (1.833) 47.280 (1.659)

CYN 52.547 (1.895) 45.769 (1.895) 20 13.670 (0.0014) -6.778 (1.833) 49.158 (1.659)

DBA 47.205 (1.895) 46.429 (1.895) 20 0.180 (0.6767) -0.776 (1.829) 46.817 (1.660)
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49.596 (1.895) 44.964 (1.895) 6.390 (0.0200) -4.632 (1.833) 47.280 (1.659)

ECZ 52.547 (1.895) 45.769 (1.895) 20 13.670 (0.0014) -6.778 (1.833) 49.158 (1.659)

FRM 50.584 (1.895) 45.720 (1.895) 20 7.040 (0.0152) -4.864 (1.833) 48.152 (1.659)

KCZ 52.172 (1.895) 45.925 (1.895) 20 11.610 (0.0028) -6.246 (1.833) 49.049 (1.659)

NYP 49.212 (1.895) 45.275 (1.895) 20 4.610 (0.0442) -3.937 (1.834) 47.243 (1.659)

PCZ 50.584 (1.895) 45.720 (1.895) 20 7.040 (0.0152) -4.864 (1.833) 48.152 (1.659)

1. For each chemical, the associated standard errors for the differences between the end and beginning were calculated as ILS Mean

DifW(F-va1ue)1I2, where F-va1ues were test results for portion effect for a given chemical, as provided in the intralaboratory report.
2. For each chemical, the associated standard errors for the averages over the beginning and the end were calculated as (1/2)(2(S/+Sb2)-

S/)1I2, where So, Sb, and Sd were the standard error associated with the end, the beginning, and the differences between the end and the
beginning respectively.

3. The standard error calculations do not account for the constraints on the full enzyme activity and the background activity control
values within replicates.

4. Control values are given corresponding to each often chemicals.

5. For RTI, the chemicals AG, KCZ, NYP, ECZ and CYN were analyzed with Battelle microsomes and chemicals PCZ, FRM, DBA,
DCF and ATZ were analyzed with In Vitro microsomes.
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Table B-lb. Least Squares Means and Associated Standard Error Over the Beginning

and the End, as Reported by RTI, and the Calculated Results for the
Differences between the Battelle Microsome and the In Vitro Microsome1,2.

FEAC -9.8733

-11.118

-4.9131

-1.4456

1.2102

0.58436

0.63719

0.57953

0.63706

1.04929

20.00

20.00

20.00

20.00

20.00

Negative

Positive

Negative

Positive

1. The differences between the beginning and the end are averages across all chemicals. The associated standard errors were

calculated as (l/lO)O.:?)ll2, where Si is the standard error associated with the difference for the ith chemical (Table B-la).
2. The differences between Battelle microsomes and the In Vitro microsomes were calculated as (l/5)(Imli - ImZi), and the

associated standard errors as (l/5)(ISi? + ISi)IIZ, where mli, and Sli are the LS mean and standard error for ith chemical with

Battelle micro somes, and mZi, and SZi are the LS mean and standard error for ith chemical with In Vitro micro somes (Table B-1 a).
3. The standard error calculations do not account for the constraints on the full enzyme activity and the background activity control

values within replicates.
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Table B-2. Least Squares Means and Associated Standard Errors, as Reported By Battelle.

FEAC -10.4440

Negative -8.2940

Positive -2.2330

Negative -0.7818

Positive 1.1094

1.8370 5.81

2.0880 7.04

0.7650 6.07

2.3082 8.70

1.4075 12.30

1. The standard error calculations do not account for the constraints on the full enzyme activity and the background activity control
values within replicates

2. For Battelle, the chemicals AG, KCZ, DBA, DCF, and ATZ were analyzed with Battelle microsomes, and chemicals PCZ, NYP,

FRM, ECZ, and CYN were analyzed with In Vitro microsomes.
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Table B-3a. Least Squares Means for the Beginning and the End, and the P-value for the
Portion Effect, as Reported by WIL, and the Calculated Results for the
Differences between the Beginning and the End.

BAC

FEAC

-0.028 0.028 0.9024

102.963 96.901 0.0019

102.995 93.000 0.0011

44.318 40.578 0.0117

12

12

12

12

0.056

-6.062

-9.995

-3.740

0.44711

1.3156

2.34413

1.25924

Negative

Positive

1. The associated standard errors for the differences between beginning and end (end minus beginning) were calculated as ILS MeanV(F-

value)1!2, where F-value is the critical value corresponding to the p-value.
2. The standard error calculations do not account for the constraints on the full enzyme activity and the background activity control

values within replicates

Table B-3b. Least Squares Means and Associated Standard Error Over the Beginning

and the End, as Reported by WIL, and the Calculated Results for the
Differences between the Battelle Microsomes and the In Vitro Microsomes1.

Negative LSM 97.881

1.921

47.332

1.940

96.991

3.368

35.586

2.689

99.466 101.859

1.921 5.484

42.452 42.015

1.031 1.675

97.577

1.921

41.474

1.62

94.213

4.362

45.830

4.546

-2.21567

2.81889

-2.31767

2.05396

Std Error

Positive LSM

Std Error

1. For WIL, the chemicals AG, KCZ, DBA, ECZ, and CYN were analyzed with In Vitro microsomes and chemicals PCZ, FRM,
NYP, DCF, and ATZ were analyzed with Battelle microsomes. The analysis was carried out in six groups, as shown in the table.

2. The differences between the Battelle microsomes and the In Vitro microsomes were calculated as (l/3)(¿mli - ¿m2i), and the

associated standard errors is (l/3)(¿S,? + ¿Si)1I2, where mli, and Si¡ are the LS mean and standard error for ith chemicals with

Battelle microsomes, and m2i, and S2i are the LS mean and standard error for ith chemicals with In Vitro microsomes.

Draft Report B-6 June 2006



Table B-4. Least Squares Means and Associated Standard Errors, as Reported By In Vitro.

FEAC

Negative

Positive

Negative

Positive

-10.0160

17.3840

3.5810

-12.0629

-4.9048

1. 71 0

4.2630

1.6360

4.3324

3.1050

22.72

10.10

7.17

10.90

4.02

1. The standard error calculations do not account for the constraints on the full enzyme activity and the background activity control
values within replicates

2. For In Vitro, the chemicals PCZ, DBA, FRM, ECZ, and CYN were analyzed with Battelle microsomes, and chemicals AG, KCZ,
NYP, DCF, and ATZ and were analyzed with In Vitro microsomes.
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BaUelle
The Business of Innovation

ANALYTICAL CHEMISTRY ACTIVITIES REPORT

AMINOGLUTETHIMIDE

CAS No.: 125-84-8

Receipt Date: 10/27/04

Appearance: Solid

Receipt Date: 6/24/05

Lot No.: 043K0939 (Sigm Aldrch)

Am01mt Received: 2.40 g

Vendor Purity: ~99% by TLC

Lot No.: 06016JS (Sigma Aldrich)

Appearance: Solid Amount Received: 3.0 g

Storage Conditions ((i Battelle): Room Temperatue (-25°C) Vendor Purity: 99% by TLC

STRUCTURE: MoL. Wt.:

232.28 g/mol

MoL. Formula:

C13HI6N202

GH3

NH
2

Prepared By: Approved By:

~~'s~ bwl f?~ /IJ-(Íf-OS-
Steven W. Graves, B.S.

Manager, Chemistr Technical Center
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QUALITY ASSURANCE STATEMENT

This study was inspected by the Quality Assurance Unit and reports were submitted to the Study Director and

Management as follows:

Date Reported to Study
Critical Phase Impectcd Date Inspected Director and Management

Test substance receipt* 10/26/04 10/26/04

Formulation preparation* 12/2/04 12/2/04

Dispensing* 12/2/04 12/2/04

Formulation analysis* 12/2/04 12/204

Audit study fie 7/26/05 7/26/05

Audit analytical report 7/26/05 7/26/05

Audit study fie 10/5/05 10/5/05

Audit analytical report 10/5/05 10/5/05

* These inspections are serving the purpose for all reference chemicals since QA was required to see only one phase
inspection of a chemicaL.

10-\4-C6
Date
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EXECUTIVE SUMMARY

The title compound, amino glutethimde (AG), was analyzed in support of the Environment Protection Agency

(EP A) Placental and Recombinant Aromatase Assay Prevalidation work, Work Assignent 4-16/17.

Solubility of aminoglutethimide was determned to be acceptable in dimethylsulfoxide (DMSO) at a

concentration of23.2 mg/mL (0.1 M).

An aminoglutethimide formulation analysis method was validated on the previous EPA WA 3-10 study. This

method was used without technical modification for analysis of formulation and stability samples on the curent

study.

Storage stability was previously determed (EP A W A 3-10 study) as 39 days when stored at approximately 5°C

and protected from light at a target formulation concentration of 27.6 mg/mL in DMSO. In the current study, a

formulation sample at a target concentration of23.2 mg/mL in DMSO was stable when stored refrigerated and

protected from light for 59 days.

The stock formulation prepared for shipment to the testing laboratory was analyzed and met the established

acceptance criteria.
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1 INTRODUCTION

The purose of this work was to provide all necessary chemistr support activities for amino glutethimide on

EP A Work Assignment 4-16/17, and consisted of:

· Determning solubilty in dimethylsulfoxide (DMSO)

· Preparing and analyzing a stock formulation and a formulation stability sample.

This work was done at Battelle, 505 King Avenue, Columbus, OH 43201.

2 CHEMICAL RECEIPT AND STORAGE

One l5-mL amber glass bottle containing 2.40 grams of aminoglutethmide, Lot No. 043K0939, and one 30-mL

clear glass bottle containing 3.0 grams of amino glutethmide, Lot No. 060l61S was received on October 27,2004

and on June 24, 2005, respectively, from the repository at Battelle's Marine Sciences Laboratory in Sequim, W A.

The chemicals were received and subsequently stored at room temperatue.

A copy of the manufacturer's Certificates of Analysis for these lots are shown in Figures 1 and 2. The purity of

the chemicals were? 99% and 99%, respectively, based on thin layer chromatography.
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Product Name
Product Number
Product Brand
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Molecular Formula
Molecular Weight

TEST
APPEARANCE

SOLUBIUTY
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NITROGEN
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CHROMATOGRAPHY

SHELF LIFE SOP QC-12-00fi
QC ACCEPTANCE DATE
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INFORMATION
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11.8 TO 12.3%

98% MINIMUM

LOT 043K0939 RESULTS
WHITE POWDER

CONFORMS

.IR SPECTRUM CONFORMS
67.2% '"
12.1% '"

;: 99°/0

7 YEAR5

'" SUPPLIER'S
INFORMATION
OCTOBER 2007
APRIL 2003
REPLACEMENT FOR
ALDRICH #259195

Figure 1 - Certifcate of Analysis, Lot No. 043K0939
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This study was inspected by the Quality Assurance Unit (QAU) and reports were submitted to the Study

Director and Management as follows:

Date Reported to Stiid~'
Critical Phase Inspected Date Inspected Director and I\lanagement

Test substance receipt

Dispensing*

Formulation analysis*

Formulation preparation*

Audit analytical report

Audit study fie
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Audit study fie

10/26/04

12/2/04

12/204

12/2/04

8/9/05

8/9/05
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* These inspections are serving the purpose for all reference chemicals since QA was required to see only one phase
inspection of a chemicaL.

Qulit~ 19..?1.(5
Date
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EXECUTIVE SUMMARY

The title compound, chrysin (CHRY), was analyzed in support of the EPA Placental and Recombinant

Aromatase Assay Prevalidation work, Work Assignment 4-16/17.

The solubility of CHRY was determined to be acceptable in dimethylsulfoxide (DMSO) for preparing

formulations.

A formulation analysis method was developed and validated to analyze CHRY in DMSO at a target

concentration of2.54 mg/mL (0.01 M). This method was used to analyze samples from both the formulation and

formulation storage stability studies.

The storage stability study indicated that a 2.54 mg/mL formulation stored in sealed amber glass bottles and

protected from light was stable for 100 days at approximately 5°C.

The stock formulations prepared for shipment to the testing laboratory was analyzed and met the established

acceptance criteria.
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1 INTRODUCTION

The purpose of this work was to provide all necessary chemistry support activities for Chrsin (CHRY) on

Environmental Protection Agency (EPA) Work Assignment 4-16/17, and consisted of:

· Determining solubility in dimethylsulfoxide (DMSO)

· Developing and validating a formulation analysis method

· Conducting a storage stability study

· Preparing and analyzing a stock formulation.

This work was done at Battelle, 505 King Avenue, Columbus, OH 43201.

2 CHEMICAL RECEIPT AND STORAGE

One 60-mL amber glass bottle ofCHRY, 10101DC, was received from the repository at Battelle's Marine

Sciences Laboratory in Sequim, W A on October 26, 2004. The label amount indicated 25 grams was sent. The

chemical was received and subsequently stored at room temperature.

A copy of the manufacturer's Certificate of Aralysis for this lot is shown in Figure 1, which states that purity

was 98.20% based on high performance liquid chromatography (HPLC).
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SIGMA'-ALDRICH
CertificateufAnaiysis

Product Name
Product Number
Product Brand
CAS Number
Molecular Formula
Molecular Weight

Chtysin

C8,010e5

ALDRICH

480e40eO

CisHioO,

254.24

TEST SPECIFICA TION

YELLOW TO YELLOW GREEr\! TO T,lIN
POWDER

CONFORMS TO STRUCTURE AND
STANDARD.

C IN a.1N I\IAOH

E(348 +Ie 2NM) = ~ 8,000
E(282 +Ie 21\1M) = ~22,000

E(263 + Ie 2NM) = ~ 20, 000

E(224 +/e 2NM) = ~27,000

APPEARANCE

INFRARED SPECTRUM

UV-VISIBLE SPECTRUM

MISCELLANEOUS
ASSAYS

TITRATION 97.0% e 103.0% (WITH NAOH)
HIGH PRESSURE LIQUID CONSISTENT WITH CONTROL

CHROMA TOGRAPHY

97.0% - 103.0% (WITH TBAH)

LOT lOlOlDC RESULTS

YELLOW POWDER

CONFOR~1S TO STRUCTURE AND
STANDARD.

0.01 G/L,O.OlN NAOH

E348= 8,500
E282=23,400
E264=20,400
E224=28,000

101.4 % (WITH TBAH)

99.3 % (WITH I\IAOH)

98.20 %

SOLUBILITY

QUALITY CONTROL
ACCEPTANCE DATE

50 MG/ML PYRIDINE; CLEAR TO SLIGHT 5%, PYRIDINE; CLEAR, YELLOWHAZY, SOLUTION
APRIL, 2004

P,onnie.J Marire Supervisor
Quality Control
tv1ilwauk8e. \¡Visconsin USA

Figure 1 - Certificate of Analysis

3 SOLUBILITY STUDIES

A solubility study was conducted to determine the solubility of CHRY in 100% DMSO, at a concentration of at

least 2.54 mg/mL. CHRY (0.50848 :I 0.05085 g) was weighed into a lQ-mL volumetric flask. DMSO was added

until the flask was approximately 80% fulL. The contents were mixed until the CHRY dissolved. The contents of

the flask were diluted to volume with DMSO, sealed, and mixed welL. The CHRY went readily into solution.

Although the solution was prepared at approximately 50 mg/mL, higher than the target concentration, CHRY was

readily soluble and would therefore, be soluble at the target concentration 2.54 mg/mL. This experiment showed

that DMSO was an acceptable solvent for the 2.54 mg/mL formulation (O.OlM).
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4 FORMULATION ANALYSIS METHOD PERFORMANCE EVALUATION (MPE)

This section describes the evaluation of a method developed to analyze formulations of CHRY in DMSO at a

target concentration of2.54 mg/mL (0.01 M) for the stability study and the results and conclusions from this

evaluation.

4.1 Method Development

Method development for this chemical involved the evaluation of various chromatographic conditions. The

selected method was one which produced acceptable retention time and peak shape. The detection method chosen

was HPLC with ultraviolet (UV) detection with the wavelength set at the absorbance maximum above 270 nm.

4.2 Method

The HPLC parameters for CHR Yare presented in Table 1.

Instrument System

Column

Mobile Phase

Flow Rate

Injection Volume

Detector Type

Detector Wavelength

Run Time

Table 1 - HPLC System

Waters (Milford, MA) and Agilent (Palo Alto, CA)

Supelcosil LC-ABZ, 5 ¡.m particle size, 150 mm x 4.6 mm (ID) (Supelco, Bellefonte, PA)

70:30 (v/v) Methanol:0.15% Ammonium Acetate, Isocratic

1.0 mUminute

10 ¡.L

UV

270 nm

~ 15 minutes

4.3 Method Validation

Validation was accomplished using a single experiment.

Triplicate vehicle/calibration standards at the highest and lowest of four concentrations were prepared. A single

standard was prepared at each intermediate concentration. The high and low concentrations were used to assess the

precision of the method. The precision of the low concentration was used to calculate limits of detection (LOD) and

quantitation (LOQ). Triplicate vehicle/calibration blanks with and without internal standard (IS) were used to assess

the specificity of the method.

4.3.1 Preparation of Mobile Phase

A 0.15% ammonium acetate solution was prepared by weighing approximately 1.5 grams ofammoniUi acetate

into a l-L volumetric flask. The content of the flask was diluted to volume with Milli-Q water, sealed, and mixed

welL.

The mobile phase was prepared by mixing 700 mL of methanol and 300 mL of 0.15% ammonium acetate.
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QUALITY ASSURANCE STATEMENT

This study was inspected by the Quality Assurance Unit (QAU) and reports were submitted to the Study

Director and Management as follows:

Phase Inspected
Test substance receipt

F ormulationpreparation *

Dispensing*

Formulation analysis*

Inspection Date

10/26/2004

12/2/2004
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12/2/2004

1/3/2006
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Audit study fie

Audit analytical report
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inspection of a chemicaL.
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EXECUTIVE SUMMARY

The title compound, econazole, was analyzed in support ofthe Environmental Protection Agency (EPA)

Placental and Recombinant Aromatase Assay Prevalidation work, Work Assignment 4-16/17.

The solubility of econazole was determined to be acceptable in dimethylsulfoxide (DMSO) for preparing

formulations.

A formulation analysis method was developed and validated to analyze econazole in DMSO at a concentration

of 44.47 mg/mL (0.1 M). This method was used to analyze samples from both formulation and formulation storage

stability studies at 44.47 mg/mL.

The storage stability study indicated that a 44.47 mg/mL formulation stored in sealed amber glass bottles and

protected from light was stable for 56 days at approximately 5°C.

The stock formulations prepared for shipment to the testing laboratory were determined to meet the established

acceptance criteria.
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1 INTRODUCTION

The purpose of this work was to provide all necessary chemistry support activities for econazole on the

Environmental Protection Agency (EP A) Work Assignment 4-16/17, and consisted of:

· Determining solubility in dimethylsulfoxide (DMSO).

· Developing and validating a formulation analysis method.

. Conducting a storage stability study.

· Preparing and analyzing a stock formulation.

This work was done at Battelle, 505 King Avenue, Columbus, OH 43201.

2 CHEMICAL RECEIPT AND STORAGE

Two l5-mL amber glass bottles of econazole, Lot No. l23Kl220, were received from the repository at

Battelle's Marine Sciences Laboratory in Sequim, W A (one each on October 26,2004 and December 4, 2004). The

label amount indicated 5 grams was sent at each shipment. The chemical was received and subsequently stored at

room temperature.

A copy of the manufacturer's Certificate of Analysis for this lot is shown in Figure 1. This states that purity was

98% based on thin layer chromatography.

CertificateoíAnaiysis
Pt'oduct Name
Product Number
Product Brand
CAS Number
Molecular Formula
Molecular Weight

Econazole nitrate sait~

E4632
SIG~iA

2416ge02e6
C""H,.,CI,N,O' HNO,

444 .7 0

TEST

APPEARANCE

SOLUBILITY

WATER BY KARL FISCHER
ELH1ENTAL ANALYSIS

LOT 1 L~3K 1'/20
RESULTS

WHITE TO OFFeWHITE POWDER WHITE POWDER
CLEAR COLORLESS TO FAINT YELLOW SOLUTION WITH SOME INSOLUBLES CLEAR COLORLES~
AT 25MG/ML IN CHLOROFORM:I,iETHANOL (1:1) ~NMT 0.5% 0.0%47.6 TO 49.6% CARBON 48.6%9.2 TO 9.8% NITROGEN 9.4%

5PEClFIU\TION

IR SPECTRU~l

PURITY BY THIN LA YER
CHROMATOGRAPHY

QC ACCEPTANCE DATE

CONSISTE~IT WITH STRUCTURE CONFORMS
(SUPPLIER DATA)

NL T 98% 98%

JANUARY 2004

/-' '\( ., /'
'e.)' k~~~

~~,...,-_"-

Lori Schuli. Manager
Analytical Services
St. Louis, Missouri USA

Figure i - Certificate of Analysis
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3 SOLUBILITY STUDIES

A solubility study was conducted to determine the solubility of econazole in J 00% DMSO, at a concentration of

at least 44.47 mg/mL (0.1 M). Econazole (0.44470:: 0.04447 g) was weighed into a 10-mL volumetric flask.

DMSO was added until the flask was approximately 80% fulL. The contents were mixed until the econazole

dissolved. The contents of flask were diluted to volume with DMSO, sealed, and mixed welL. The econazole went

readily into solution. This experiment showed that DMSO was an acceptable solvent for the 44.47 mg/mL

formulation.

4 FORMULATION ANALYSIS METHOD PERFORMANCE EVALUATION (MPE)

This section describes the evaluation of a method developed to analyze formulations of econazoJe in DMSO at a

target concentration of 44.47 mg/mL for the stability study, the results and the conclusions from this evaluation.

4.1 Method Development

Method development for this chemical involved the evaluation of various chromatographic conditions.

The selected method was one which produced acceptable retention time and peak shape. The detection method

chosen was high pressure liquid chromatography with ultraviolet detection (HPLC/UV) with the wavelength set

at the absorbance maximum of 271 nm.

4.2 Method

The HPLC parameters for econazole are shown in Table 1.

Instrument System

Column

Cuard Columu

Mobile Phase

Flow Rate

Injection Volume

Detector Type

Detector Wavelength

Run Time

Table 1 - HPLC System

Agilent (Palo Alto, CA), Waters (Milford, MA)

Supelcosil LC-ABZ, i 50 mm x 4.6 mm (ID) (Supelco, Bellefonte, PA)

C-18 guard column

70:30 (v/v) Methanol:0.15% Ammonium Acetate, Isocratic

1.0 mL/minute

50 ~LL

UV

271 nm

~20 minutes

4.3 Method Validation

Validation was accomplished using a single experiment.

Triplicate vehicle/calibration standards at the highest and lowest offour concentrations were prepared. A

single standard was prepared at each intermediate concentration. The high and low concentrations were used to

assess the precision of the method. The precision of the low concentration was used to calculate limits of
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detection (LOD) and limits of quantitation (LOQ). Triplicate vehicle/calibration blanks with and without

internal standard (IS) were used to assess the specificity of the method.

4.3.1 Preparation of Mobile Phase

A 0.15% ammonium acetate solution was prepared by weighing approximately 1.5 grams of

ammonium acetate into a l-L volumetric flask. The flask was diluted to volume with Milli-Q water,

sealed, and mixed welL.

The mobile phase was prepared by mixing 700 mL of methanol and 300 mL of 0.15%

ammonium acetate.

4.3.2 Preparation of Standards and Blanks

4.3.2.1 Internal Standard (IS)

An IS solution was prepared by weighing 100 i: 4 mg ofterconazole into a 50-mL

volumetrc flask. The content of the flask was diluted to volume with methanol, sealed, and

mixed welL.

4.3.2.2 Stock Standards

Two stock standards (A and B) were prepared by accurately weighing 25 :t 1 mg of

econazole each into two individual 25-mL volumetric flasks and dissolving in and diluting to

volume with HPLC mobile phase. This produced stocks A and B with target concentrations of

1 mg/mL each.

4.3.2.3 Vehicle/Calibration Standards

Vehicle/calibration standards were prepared as shown in Table 2. The contents of the

flasks were diluted to volume with HPLC mobile phase, sealed, and mixed welL. Triplicate

vehicle/calibration standards were prepared at the low and high concentrations with single

vehicle/calibration standards prepared at the two intermediate concentrations.

Table 2 - Preparation of Vehicle/Calibration Standards

Vehicle/
Calibration Target Final Conc Source Volume IS OM SO Final VolumeStd ( /mL Source mL mL mL (mL

VS1

VS2

VS3

VS4

500

400

200

100

A

B

A

B

5

4

2

0.1

0.1

0.1

0.1

10

10

10

10
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4.3.2.4 Blanks

Triplicate blanks without is were prepared by pipetting 0.1 mL of DMSO into three

individuall0-mL volumetrc flasks. The contents of the flasks were diluted to volume with

HPLC mobile phase, sealed, and mixed well.

Triplicate blanks with is were prepared by pipetting 1 mL is and 0.1 mL of DMSO

into three individual 10-mL volumetrc flasks. The contents of the flasks were diluted to volume

with HPLC mobile phase, sealed, and mixed welL.

4.3.3 Analysis

A portion of each vehicle/calibration standard, blank and sample were h"ansferred to individual

autoinjector vials and the vials were sealed. Single injections were made from each vial using the same

chromatographic system and parameters determined during method development (Table i).

4.3.4 Calculations

The integration of the econazole and is peaks by the chromatography data system was evaluated

to assure it was correct in all chromatograms and manually reintegrated, if necessary. A linear regression

equation was calculated relating the response ratio of econazole divided by the is (y) to the concentration

of the vehicle/calibration standards (x). The concentration of each vehicle/calibration standard was

calculated using its individual response ratio and the regression equation. These values were used to

calculate the individual and average concentrations, percent relative errors (RE), standard deviation (s),

and percent relative standard deviation (RSD) as appropiiate for the vehicle/calibration standards at each

concentration.

4.3.5 Results

Specificity is shown by the representative overlaid chromatograms from a high and low

vehicle/calibration standard, a blank with is, and a blank fTom the validation as indicated in Figure 2.

The blank and blank with is exhibited no peaks that would significantly interfere with the econazole or

is peaks. The regression analysis results from the standard curve indicate linearity and are shown in

Table 3.

Battelle Study No. W A 4-16/17 4



",200
itcoci
~180
cr

80

is

Econazole

~ J\ VS1 b

,\. VS4 b

Blank wliS b

- Blank b

i

160

140

120

100

60

2 4 6 8 10 12 14
Retention time

Figure 2 - Representative Overlaid Chromatograms from a High and Low Vehicle/Calibration Standard,

Blank with is, and Blank from the Validation (Shown Top to Bottom)

Table 3 - Regression Analysis Results

~
The precision and accuracy of the vehicle/calibration standard validation results are shown in

Table 4.

Table 4 - Vehicle/Calibration Standard Validation Results

Avg
Nominal Std Conc Detd Std Cone Detd Std Cone s Avg

- /mL - /mL) - /mL) /mL) %RSD %RE %RE
5132 0.1

512.6 512.7 512.5 0.8 0.1 0.0 0.0

511. -0.2

406.9 406.7 NA NA NA 0.0 NA

205.0 206.8 NA NA NA 0.9 NA

101. -0.4

101. 101. 101. 0.1 0.1 -0.5 -0.4

101. -0.4

The method validation sensitivity was 0.1732 Ilg/mL, the LOD, which is defined as three times

the standard deviation of the low vehicle/calibration standard. This is equivalent to a formulation

concentration of 20 Ilg/mL when a formulation is diluted 1 to 100 for analysis. The LOQ, defïned as ten

times the standard deviation of the lowest standard because there was no blank response, was 0.5774
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flg/mL. This is equivalent to a formulation concentration of 60 flg/mL when a fonnulation is diluted I to

100 for analysis. The estimated limit of quantitation (ELOQ), defined as the lowest vehicle/calibration

standard with acceptable accuracy and precision, was 101.7 flg/mL.

4.3.6 Conclusions

The method met all acceptance criteria for specificity, linearity, precision, accuracy and

sensitivity. The method was suitable for the stability study and subsequent formulation analysis for

which it was used.

5 FORMULATION STABILITY STUDIES

A formulation stability study was conducted at a target concentration of 44.47 mg/mL in DMSO for 56 days

(8 weeks) in sealed, amber glass bottles stored at approximately sac.

5.1 Study Design

A formulation sample was analyzed on the day of preparation (Day 0) and Day 14. A second formulation

sample was analyzed on the day of preparation (Day 0), Week 4 and Week 8. Three aliquots were analyzed

from each sample at each storage time.

5.2 Formulation Method

A formulation was prepared on November 19,2004, Day 0 of the storage stability study at a target

concentration of 44.47 mg/mL in DMSO by accurately weighing 1110 :l 10 mg into a 25-mL volumetric flask.

The chemical was dissolved in and diluted to approximately three quarters ofthe total volume with DMSO. The

flask was sealed and sonicated for approximately 5 minutes to mix the contents. The contents of the flask was

diluted to volume with DMSO, sealed, and mixed welL.

Approximately 6 mL of formulation was transfened into each of four 8-mL amber glass vials which were

then sealed. One vial was used for the Day 0 analysis and the other three were stored at approximately SaC until

use. After 14 days of storage, a vial was removed from the refrigerator, allowed to waim to room temperature,

and ti;plicate aliquots were prepared and analyzed.

A second fOlmulation was prepared on February 7, 2005, Day 0, at a target concentration of 44.47 mg/mL

in DMSO by accurately weighing 2.22350:i 0.08894 g into a 50-mL volumetric flask. The flask was diluted to

approximately 80% volume with DMSO, sealed and sonicated for approximately 5 minutes. The content of the

flask was inverted i 0 times, and diluted to volume with DMSO and shaken to mix welL. Approximately 9 mL

were dispensed into an amber glass bottle, sealed and stored refrigerated. A formulation sample aliquot was

prepared for analysis on Day 0, Weeks 4 and 8 for storage stability determination.
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5.3 Analysis Method

Vehic1e/calibration standards and blanks with and without is were prepared as described in the validation

experiment (Section 4.3.2) of this report.

In trplicate, 1 mL of the formulation was pipetted into three individual 10-mL volumetrc flasks, diluted

to volume with HPLC mobile phase, sealed, and mixed well. One (1) mL of the diluted formulation and l-mL

of the is were pipetted into individual 10-mL volumetrc flasks. The contents of the flasks were diluted to

volume with HPLC mobile phase, sealed, and mixed welL. An appropriate volume of each was transfeITed to an

autoinjector vial and the vials were sealed and analyzed using the chromatographic system in Table l.

5.4 Results

The results from the storage stability study are shown in Table 5 and presented in control chart format in

Figure 3.

Table 5 - Formulation Storage Stabilty Results (44.47 mg/mL)

Preparation Analysis Det'd Conc Avg Det'd Cone % of Day 0 ConcDate Date Da m /mL) (m /mL):t s :t s
11/19/04 11/19/04 0 46.91 46.37 46.47 46.58 :t 0.29 100.0:t 0.6

11/19/04 12/3/04 14 45.91 45.88 45.80 45.86 :t 0.06 98.5 :t 0.1

2/705 2/705 0 46.24 46.08 45.89 46.07 :t 0.17 100.0:t 0.4

2/705 3/7/05 28 45.03 44.74 44.66 44.81 :t 0.19 97.3 :t 0.4

2/7/05 4/4/05 56 42.95 42.92 41.94 42.60 :t 0.58 92.5 :t 1.3

For the formulation stability sample prepared on November 19,2004, the pooled RSD of the analytical

method was 0.44%. This means that there would have to be a difference of more than 1.01 % from the Day 0

value for the difference to be statistically significant at a 95% confidence leveL.

For the formulation stability sample prepared on February 7, 2005, the pooled RSD of the analytical

method was 0.79%. This means that there would have to be a difference of more than 1.80% from the Day 0

value for the difference to be statistically significant at a 95% confidence leveL.
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ECONAWLE in 100% DMSO
(46.58 mg/mL, Prepared 11/19/04)
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ECONAZOLE in 1000/0 DMSO
(46.07 mg/mL, Prepared 2/7/05)
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Figure 3 - Control Charts for the Storage Stabilty Analysis
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5.5 Discussion and Conclusions

The Day 0 determined value for the November 19,2004 formulation was approximately 4.7% above the

nominal value (the calculated concentration based on the weight of the chemical). The concentration ofthe

sample stored at approximately SaC protected from light in amber glass vial for Day 14 was below the lower

significance level due to the tight precision of the assay but was within 1.5% of the Day 0 value (November 19,

2004) and met acceptance criteria:J 10%.

The Day 0 determined value for the February 7, 2005 formulation was approximately 3.5% above the

nominal value (the calculated concentration based on the weight of the chemical). The concentrations of the

sample stored at approximately SaC protected from light in an amber glass vial for Days 28 and 56 was below

the lower significance level due to the tight precision of the assay but was within 2.7 and 7.5%, respectively of

the Day 0 value (February 7, 2005) and met acceptance criteria:J 10%.

These data indicate the formulation was stable when protected from light at approximately SaC for

56 days.

6 FORMULATION PREPARATION AND ANALYSIS

Formulations were prepared and analyzed on February 7, 2005 and August 8, 2005 according to SOP

COMSPEC.II-031, "Standard Operating Procedure (SOP) for the Formulation and Analysis of Econazole in 100%

DMSO." This section describes the method, results, and conclusions.

6.1 Preparation of Formulation

Econazole (2.22350:J 0.08894 g) was weighed into a 50-mL volumetrc flask. DMSO was added until

the flask was approximately 80% fulL. The contents were sonicated for approximately 5 minutes until the

econazole dissolved. The contents of the flask were diluted to volume with DMSO, sealed, and mixed well.

6.2 Preparation of Standards and Blanks

Standards and blanks were prepared as described for the validation (Section 4.3.2 of this report).

6.3 Preparation of Formulation Samples

One (1) mL of the formulation was pipetted into three individuallO-mL volumetric flasks, diluted to

volume with HPLC mobile phase, sealed, and mixed welL. One (1) mL of the diluted fonnulation and 1 mL of

the is were pipetted into individual 10-mL volumetric flasks. The contents of the flasks were diluted to volume

with HPLC mobile phase, sealed, and mixed welL.

6.4 Analysis

Autoinjector vials were filled with aliquots of each standard, blank and sample. A single injection was

made from each vial using the HPLC conditions from the validation (Table I).
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6.5 Calculations

The integration of the econazole and is peaks by the chromatography data system was evaluated to

assure it was correct in all chromatograms and manually reintegrated, if necessary. A linear regression equation

was calculated relating the response ratio of econazole divided by the is (y) to the concentration ofthe

vehicle/calibration standards (x). The concentration of each vehicle/calibration standard was calculated using its

individual response ratio and the regression equation. The percent RE for each vehicle/calibration standard was

calculated by subtracting the nominal value from the determined value, dividing by the nominal value, and then

multiplying by 100. The percent RE for each formulation sample was calculated by subtracting the target value

from the determined value, dividing by the target value, and then multiplying by 100. The average determined

concentration, standard deviation (s), and percent RSD were calculated for the vehicle/calibration standards and

formulation samples when applicable.

6.6 Results

Specificity is shown by the representative overlaid chromatograms of the high and low vehicle/calibration

standards, blank with working is and a blank are presented in Figure 4.

,,,'160
'"co
CL
,,,

(2160
I is

Econazole
'140

60 t L~ V34b
Blank wi IS b

Blank b

120

100

60

4
I

6 6
i

10
i

'12 14 16
Reterrtion time

Figure 4 - Representative Overlaid Chromatograms of a High and Low VehicIe/Calibration Standard,

Blank with is, and Blank from a Formulation Analysis (Shown Top to Bottom)

The vehicle/calibration standard curve and the results of the regression analysis indicated linearity and

are shown in Figure 5.
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Figure 5 - Vehicle/Calibration Standard Curve and Regression Analysis Results

The results of the formulation analysis are shown in Table 6. The formulations met acceptance criteria

(RE within 10% of target and RSD of S 10%).

Table 6 - Formulation Analysis Results

Analysis Det'd Conc A vg Det'd Conc
Batch No. Date (mg/mL) (mg/mL) Avg % RE RSD %
l-ECON-l

2-ECON-I

2/705

8/8/05

46.24

44.58

46.08

44.49

45.89

44.14

46.07

44.40

3.5

-0.2

0.4

0.5

6.7 Conclusions

The average concentration of the stock formulations and its percent RSDs were within acceptance

criteria. Therefore, the formulations were suitable for use.

The econazole fOlmulation at a target concentration of 44.47 mg/mL in DMSO was stable for 56 days

when stored refrigerated and protected from light.
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EXECUTIVE SUMMARY

The title compound, lindane, was analyzed in support ofthe Environmental Protection Agency (EP A) Placental

and Recombinant Aromatase Assay Prevalidation W ork, Work Assignment 4-16/17.

Solubility of lindane was determined to be acceptable in dimethylsulfoxide (DMSO) for preparing formulations.

A formulation analysis method was developed and validated to analyze lindane in DMSO at a concentration of

29.08 mg/mL (0. 1M). This method was used to analyze samples from both formulation and formulation storage

stability studies at 29.08 mg/mL.

Storage stability study indicated that a 29.08 mg/mL formulation stored in sealed amber glass bottles and

protected from light was stable for i 68 days at approximately SOC.

The formulations prepared for shipment to the testing laboratory were determined and met the established

acceptance criteria.
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1 INTRODUCTION

The purpose of this work was to provide all necessary chemistry support activities for lindane on Environmental

Protection Agency (EP A ) Work Assignment 4-16/17, and consisted of:

· Determining solubility in dimethylsulfoxide (DMSO).

· Developing and validating a formulation analysis method.

· Conducting a storage stability study.

· Preparing and analyzing a stock formulation.

This work was done at Battelle, 505 King Avenue, Columbus, OH 43201.

2 CHEMICAL RECEIPT AND STORAGE

One 20-mL amber glass bottle of lindane, 14419EB, was received from the repository at Battelle's Marine

Sciences Laboratory in Sequim, W A on January 6, 2005. The label amount indicated 10 grams was sent. The

chemical was received and subsequently stored at room temperature.

A copy of the manufacturer's Certificate of Analysis for this lot is shown in Figure 1. This states that purity was

99.6% based on gas chromatography (GC).

Battelle Study No. W A 4-16/17



*
SIGM.A-ALDF1lCH

CertlflcateofAnalysis
Product Name
Product Number
Product Brand
CAS Numbør
Molecular Formula
Molecular Weight

Undane

23339-0
ALDRICH

58-89-9
4H6CI~
290.83

TEST
APPEARANCE

INFRARED
SPECTRUM
GAS LIQUID
CHROMATOGRAPHY

QUALITY CONTROL
ACCEPTANCE DATE

SPECIfICATION
WHITE TO OFF-WHITE POWDER

CONFORMS TO STRUCTRE AND
STANDARD.

96.5% (MINIMUM)

lOT 14419E8 RESULTS

OFF WHITE POWDER

CONFORMS TO STRUCTURE AND
STANDARD

99.6%

MAY, 2003

Ronnie J. MBrtîn, Supervisor
Quality Control
Mìfweukee, Wisconsin USA

Figure i - Certificate of Analysis

3 SOLUBILITY STUDIES

A solubîlity study was conducted to determine the solubility of lindane in 100% DMSO, at a concentration of at

least 29.08 mg/mL. Lindane (0.29080:1 0.02908 g) was weighed into a 10-mL volumetric flask. DMSO was added

until the flask was approximately 80% fulL. The contents were mixed until the lindane dissolved. The contents of

the flask were diluted to volume with DMSO, sealed, and mîxed well. The lindane went readily into solution. This

experiment showed that DMSO was an acceptable solvent for the 29.08 mg/rn formulation.

4 FORMULATION ANALYSIS METHOD PERFORMANCE EVALUATION (MPE)

This section describes the evaluation of a method developed to analyze formulations of lindane in DMSO at a

target concentration of 29.08 mg/mL for the stability study and the results and conclusions from this evaluation.
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4.1 Method Development

Method development for this chemical involved the evaluation of various chromatographic conditions.

The selected method was one which produced acceptable retention time for the major peak, apparent resolution

of significant impurities and acceptable peak shape. The detection method chosen was gas chromatography

with flame ionization detection (Fil).

4.2 Method

The GC parameters for lindane are presented in Table 1.

Table 1 - GC System

GC

Column

Carrier Gas and Flow Rate

Oven Temperature

Detector Type

Detector Flow Rates

Detector Temperature

In.jector Temperature

Injection Volume

Injection Mode

Ruii Time

Agilent 6890 (Palo Alto, CA)

RTX-5, 30 m x 0.25 mm (il), 0.25 ~im film thickness (Restek, Bellefonte, PA)

Helium at ~2 mL/minute

150°C, hold for ~2 minutes, increase at 20°C/minute to 300°C; hold for 2
minutes

Flame Ionization (Fil)

Hydrogen at ~30 mL/minute; Air at ~380 mL/minute

320°C

285°C

1 ilL

Split 5:1

~ 12 minutes

4.3 Method Validation

Validation was accomplished using a single experiment.

Triplicate vehicle/calibration standards at the highest and lowest of four concentrations were prepared. A

single standard was prepared at each intermediate concentration. The high and low concentrations were used to

assess the precision of the method. The precision of the low concentration was used to calculate limits of

detection (LOD) and limits of quantitation (LOQ). Triplicate vehicle/calibration blanks with and without

working internal standard (WIS) were used to assess the specificity ofthe method.

4.3.1 Preparation of Standards and Blanks

4.3.1.1 Internal Standard (IS)

Approximately 25 :t i mg of phenanthrene was added to a 25-mL volumetric flask.

The contents of the flask was diluted to volume with methanol, sealed, and mixed welL.
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The is was prepared by pipetting 10 mL of stock is into a 25-mL volumetric flask.

The contents of the flask was diluted to volume with methanol, sealed, and mixed welL.

4.3.1.2 Stock Standards

Two stock standards were prepared by accurately weighing 50:t 2 mg of lindane each

into two individual 25-mL volumetric flasks and dissolving in and diluting to volume with

methanoL. This produced stocks A and B with target concentrations of2000 ¡.g/mL each.

4.3 .1.3 Vehicle/Calibration Standards

Vehicle/calibration standards were prepared as shown in Table 2. The contents ofthe

flasks were diluted to volume with methanol and mixed welL. Triplicate vehicle/calibration

standards were prepared at the low and high concentrations with single vehicle/calibration

standards prepared at the two middle concentrations.

Table 2 - Preparation of Vehicle/Calibration Standards

Vehicle/Calibration Target Final Conc Source Volume WIS DMSO Final Volume
Std (/mL Source mL mL) mL) (mL
VSL

VS2

800

600

400

200

A

B

A

B

4 0.1

0.1

0.1

0.1

10

10

10

10

..

.J

VS3 2

VS4

4.3.1.4 Blanks

Triplicate blanks without is were prepared by pipetting 0.1 mL ofDMSO into three

individuall0-mL volumetric flasks. The contents of the flasks were diluted to volume with

methanol, sealed, and mixed welL.

Triplicate blanks with is were prepared by pipetting 1 mL is and 0.1 mL ofDMSO

into three individual 10-mL volumetric flasks. The contents of the flasks were diluted to volume

with methanol, sealed, and mixed welL.

4.3.2 Analysis

A portion of each vehicle/calibration standard and blank was transferred to individual

autoinjector vials and the vials were sealed. Single injections were made from each vial using the same

chromatographic system and parameters determined during method development as shown in Table 1.

4.3.3 Calculations

The integration of the lindane and is peaks by the chromatography data system was evaluated to

assure it was consistent in all chromatograms and manually reintegrated, if necessary. A linear regression

equation was calculated relating the response ratio of lindane divided by the is (y) to the concentration of
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the vehicle/calibration standards (x). The concentration of each vehicle/calibration standard was

calculated using its individual response ratio and the regression equation. These values were used to

calculate the individual and average concentrations, percent relative errors (RE), standard deviation (s),

and percent relative standard deviation (RSD) as appropriate for the vehicle/calibration standards at each

concentration.

4.3.4 Results

Specificity is shown by the representative overlaid chromatograms from a high and low

vehicle/calibration standard, a blank with is, and a blank from the validation as indicated in Figure 2.

The blank and blank with is exhibited no peaks that would significantly interfere with the lindane or is

peaks. The regression analysis results from the standard curve indicate the linearity and are shown in

Table 3.

*600
co
Cl
'"
'"
Ct500

Lindane

7.4

IS

IA
VS1B

VS 4B

BLK+IS B

BU~B

7.6 7.8 8.0 8.2
Retention irme

400

300

200

100

Figure 2 - Representative Overlaid Chromatograms from a High and Low Vehicle/Calibration Standard,

Blank with is, and Blank from the Validation (Shown Top to Bottom)

Table 3 - Method Validation Regression Analysis Results

~
The precision and accuracy of the vehicle/calibration standard validation results are shown in

Table 4.
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Table 4 - Vehicle/Calibration Standard Validation Results

Avg
Nominal Std Conc Detd Std Cone Detd Std Conc s Avg

( - /mL) /mL /mL ( /mL %RSD %RE %RE
777.3 0.1

776.3 777.6 776.8 1. 0.1 0.2 0.1

775.6 -0.1

600.2 598.4 NA NA NA -0.3 NA

388.2 387.0 NA NA NA -0.3 NA

202.8 1.4

200.1 200.1 200.5 2.1 1. 0.0 0.2

198.6 -0.7

The sensitivity of the method resulted in 6.4 ¡.g/mL LOD which is defined as three times the

standard deviation ofthe low vehicle/calibration standard. This is equivalent to a formulation concentration

of 640 ¡.g/mL when a formulation is diluted 1 to 100 for analysis. The LOQ, defined as ten times the

standard deviation ofthe lowest standard because there was no blank response, was 21.3 ¡.g/mL. This

is equivalent to a formulation concentration of 2130 ¡.g/mL when a formulation is diluted 1 to 100 for

analysis. The estimated limit of quantitation (ELOQ), defined as the lowest standard with acceptable

accuracy and precision, was 200.1 ¡.g/mL.

4.3.5 Conclusions

The method met all acceptance criteria for specificity, linearity, precision, accuracy, and

sensitivity. The method was suitable for the stability study and subsequent formulation analyses.

5 FORMULATION STABILITY STUDIES

A formulation stability study was conducted at a target concentration of29.08 mg/mL in DMSO for 168 days

(24 weeks) in sealed, amber glass bottles stored at approximately SOC.

5.1 Study Design

A single sample was analyzed on the day of preparation (Day 0), Day 14, Weeks 4,8 and 12. A second

formulation sample was prepared and analyzed on January 24, 2005 (Day 0) and on Week 24. Three aliquots

were analyzed from each sample at each storage time.

5.2 Formulation Method

A formulation was prepared on January 13,2005, Day 0 of the storage stability study at a target

concentration of29.08 mg/mL in DMSO by accurately weighing 727:1 7 mg of lindane into a 25-mL volumetric

flask. The chemical was dissolved in and diluted to approximately three quarters ofthe total volume with
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DMSO. The flask was sealed and manually shaken to mix the contents. The contents of the flask was diluted to

volume with DMSO, sealed, and mixed welL.

Approximately 6 mL of formulation was transferred into each of four, 8-mL amber glass vials which

were then sealed. One vial was used for the Day 0 analysis and the other three were stored at approximately

SaC until use. After the desired storage period, a vial was removed from storage, allowed to warm to room

temperature, and triplicate aliquots were prepared and analyzed.

A second formulation (Batch 1-LIN-l) was prepared on Januar 24,2005 (Day 0) at a target

concentration of29.08 mg/mL in DMSO by accurately weighing 1.45400:: 0.058 g into a 50-mL volumetric

flask. The content of the flask was diluted to approximately 80% volume with DMSO, sealed and mixed welL.

The contents of the flask was diluted to volume with DMSO and mixed welL. Approximately 9 mL were

dispensed into an amber glass bottle, sealed and stored refrigerated. A formulation sample aliquot was prepared

for analysis on Days 0 and 168 for storage stability determination.

5.3 Analysis Method

Vehicle/calibration standards and blanks with and without is were prepared as described in the validation

experiment (Section 4.3.1) of this report.

One (1) mL of the formulation was pipetted into three individuall0-mL volumetric flasks, diluted to

volume with methanol, sealed, and mixed welL. One (1) mL of the diluted formulation and I-mL ofIS were

pipetted into 1 O-mL volumetric flasks, diluted to volume with methanol, sealed, and mixed well. An appropriate

volume of each was transferred to an autoinjector vial and the vials were sealed and analyzed using the

chromatographic system in Table 1.

5.4 Results

The results from the storage stability study are shown in Table 5 and presented in control chart format in

Figure 3.

Table 5 - Formulation Storage Stabilty Results (29.08 mg/mL)

Preparation Analysis A vg Det'd Conc % of Day 0
Date Date Da ' Det'd COlIC m /mL (m /mL :t s COIlC:t s

1/13/05 1/13/05 0 29.38 29.48 29.18 29.35:t 0.15 100:t 0.5

1/13/05 1/27/05 14 28.56 28.56 28.67 28.60 :t 0.06 97.4:t 0.2

1/13/05 2/1 0/05 28 31.6 31.0 31.64 31.43:t0.18 107:t 0.6

1/13/05 3/1 0/05 56 28.77 28.76 28.65 28.73 :t 0.07 97.9:t 0.2

1/13/05 4/705 84 29.22 29.67 29.47 29.45:! 0.23 100:! 0.8

1/24/05 1/24/05 0 30.02 29.88 29.93 29.95 :! 0.07 100:! 0.2

1/24/05 7/1/05 168 29.64 29.72 29.95 29.77:! 0.16 99.4:! 0.5
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For the formulation sample prepared on January 13,2005, the pooled relative standard deviation ofthe

analytical method was 0.5%. This means that there would have to be a difference of more than 1.2% from the

Day 0 value for the difference to be statistically significant at a 95% confidence leveL.

For the formulation sample prepared on January 24, 2005, the pooled RSD of the analytical method was

0.6%. This means that there would have to be a difference of more than 1.3% from the Day 0 value for the

difference to be statistically significant at a 95% confidence leveL.

LINDANE in 100% DMSO
(29.08 mg/mL, Prepared on 1/13/05)

I09.0

99.0

..

y n."..-OJ/x + 100.8

- "' -,.. - - ',.,.. "' '- .. ,. - .. .. .- .. .. .. .. " "' .. .. .. .. ., .. .. "' -. "' .. '. .. .. .. ..

..
..

107.0

105.0

=
;. 103.0

d..o
~ 101.0

97.0

95.0

14 21 28 35 42 49
Sta bilty Study Day

56 63 70 77 84

- Upper Control Limit _~NN_~ Lower Control Limit . Stability Data - = ~ Linear (Stabilty Data)

LINDANE in 100% DMSO
(29.08 mg/mL, Prepared on 1/24/05)

102

0
;.," 100~

'S

~
98

96

y = eO.Ox + 1 00.0
~~"~.. ~. .,,' '" ,- o. ~ ~ .. .. .. .. .. .. ''' .. .. .. .. "' '.1

o 14 28 42 56 70 84 98
Stabilty Study Day

112 126 140 154 168

- Upper Control Limit ~"'.~ Lower Control Limit II Stabilty Data .. .. "' Linear (Stabilty Data)

Figure 3 - Control Chart for the Storage Stabilty Study
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5.5 Discussion and Conclusions

The Day 0 determined value for the formulation prepared on January 13, 2005 was approximately 1.0%

above nominal (the calculated concentration based on the weight of the chemical). The concentrations ofthe

samples stored at approximately 5°C protected from light in amber glass vials for Days 14 and 56 were below

the lower significance level and for Day 28 it was above the upper significance level due to the tight precision

of the assay. The average concentrations of the samples were within 2.6% (Day 14), 7.1 % (Day 28), 2.1 %

(Day 56), and 0.4% (Day 84) of the Day 0 value and met acceptance criteria of:i 10%. These data indicate the

formulation was stable at approximately 5°C for 84 days.

The formulation stability sample prepared on January 24, 2005 (Day 0) and analyzed on Day 0 and

Day 168 (July 11,2005) was approximately 3.0% above nominal for Day 0 (the calculated concentration based

on the weight ofthe chemical) and for Day 168,0.6% below the Day 0 value and met acceptance criteria of

:l 10%. These data indicate the formulation was stable at approximately SaC protected from light for 168 days.

6 FORMULATION PREPARATION AND ANALYSIS

Formulations were prepared and analyzed on January 24, 2005, March 21, 2005 and July 1,2005, according to

SOP COMSPEC.II-029, "Standard Operating Procedure (SOP) for the Formulation and Analysis of Lindane in 100%

Dimethylsulfoxide (DMSO)." This section describes the method, results, and conclusions.

6.1 Preparation of Formulation

Lindane (1.45400:l 0.058 g) was weighed into a 50-mL volumetric flask. DMSO was added until the

flask was approximately 80% fulL. The contents were mixed until the lindane dissolved. The contents of the

flask were diluted to volume with DMSO, sealed, and mixed welL.

6.2 Preparation of Standards and Blanks

Standards and blanks were prepared as described for the validation (Section 4.3.1 of this report).

6.3 Preparation of Formulation Samples

One (1) mL ofthe formulation was pipetted into three individuall0-mL volumetric flasks, diluted to

volume with methanol, sealed, and mixed welL. One (1) mL ofthe diluted formulation and 1-mL ofIS were

pipetted into individual lO-mL volumetric flasks. The contents of the flasks were diluted to volume with

methanol, sealed, and mixed welL.

6.4 Analysis

Autosampler vials were filled with aliquots of each standard, blank and sample. A single injection was

made from each vial using the GC conditions from the validation (Table 1). Representative overlaid

chromatograms of the high and low vehicle/calibration standards, blank with is, and a blank are shown in

Figure 4.
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g700
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il600

500

400
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200 VS 4B

BLK+IS B

100 BLK B

6:1 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.8 7.0
Retention time

Figure 4 - Representative Overlaid Chromatograms of a High and Low Vehicle/Calibration Standard,

Blank with is, and Blank from a Formulation Analysis (Shown Top to Bottom)

6.5 Calculations

The peaks for lindane and the is were integrated for each injection by the chromatography data system.

Any peak with improper integration was manually reintegrated. A linear regression equation was calculated

relating the response ratio (lindane/IS) to the concentration of the vehicle/calibration standards. This regression

equation and the response ratios were used to calculate the concentration in each standard and formulation

sample. The percent RE for each standard was calculated by subtracting the nominal value from the determined

value, dividing by the nominal value, and then multiplying by 100. The percent RE for each formulation sample

was calculated by subtracting the target value from the determined value, dividing by the target value, and then

multiplying by 100. The average determined concentration, standard deviation, and percent RSD were

calculated for the vehicle/calibration standards and formulation samples when applicable.

6.6 Results

The regression analysis results of the vehicle/calibration standard curves indicated linearity and are

shown in Table 6.

Table 6 - Formulation Regression Analysis Results

Formulation
Date Sio e -Interce t Correlation Coeffcient

1/24/05

3/21/05

7//05

6.8029

7.2898

6.8477

-0.0081

-0.0197

-0.1022

1.000

1.000

1.000

Battelle Study No. W A 4- 1 6/17 10



The results of the formulation analysis are shown in Table 7. Formulations met all acceptance criteria

(RE within 10% of target and RSD ofS 10%).

Table 7 - Formulation Analysis Results

Avg Detd Conc
Formulation Date Detd Conc (mg/mL) (mg/mL) Avg %RE %RSD

1/24/05 30.02 29.88 29.93 29.95 3.0 0.2

3/21/05 29.23 29.67 29.20 29.37 1.0 0.9

7//05 29.32 29.26 29.63 29.40 1. 0.7

6.7 Conclusions

The average concentration of the formulations and its percent RSD were within acceptance criteria.

Therefore the formulation was suitable for use.
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EXECUTIVE SUMMARY

The title compound, ketoconazole, was analyzed in support of the Environmental Protection Agency (EPA)

Placental and Recombinant Aromatase Assay Pre validation work, Work Assignment 4-16/17.

Solubility ofketoconazole was determined to be acceptable in dimethylsulfoxide (DMSO) at a concentration of

5.31 mg/mL (0.01 M).

A ketoconazole formulation analysis method was validated on the previous EPA W A 3-10 study. The method

was modified by including an additional 1: 10 dilution of the formulation which resulted in a 1 :200 final dilution of

the 5.31 mg/mL (0.01 M) formulation prior to analysis. This modified method was used to analyze both stability and

formulation analysis sanples.

Storage stability was previously determined (EP A W A 3-10 study, Analytical Chemistry Activities Report,

Ketoconazole, 2004) as 28 days when stored at approximately 5°C and protected from light at a target formulation

concentration of 0.532 mg/mL in DMSO. In the current study, a formulation sample with a target concentration of

5.31 mglmL in DMSO was stable when stored refrigerated and protected from light for 60 days.

The stock formulations prepared for shipment to the testing laboratory were analyzed and met the established

acceptance criteria.
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1 INTRODUCTION

The purpose of this work was to provide all necessary chemistry support activities for ketoconazole on the

Environmental Protection Agency (EPA) Work Assignment 4-16/17, and consisted of:

· Determining solubility in dimethylsulfoxide (DMSO).

· Preparing and analyzing a stock formulation and a formulation stability sample.

This work was done at Battelle, 505 King Avenue, Columbus, OH 43201.

2 CHEMICAL RECEIPT AND STORAGE

One 15-mL amber glass bottle ofketoconazole, Lot No. 121H0524, was received from the repository at

Battelle's Marine Sciences Laboratory in Sequim, W A on October 26,2004. The label amount indicated 2.7 grams

was sent. The chemical was received and subsequently stored refrigerated.

A copy of the manufacturer's Certificate of Analysis for this lot is shown in Figure 1. This states that purity was

greater than 99% based on thin layer chromatography.
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Product Name

Product Number

Product Brand

CAS Number

Molecular Formula

Molecular Weight

TEST

APPEARANCE

SOLUBILITY

ELEMENTAL ANALYSIS

SPECIFIC ROTATION

PURITY BY THIN LAYER
CHROMATOGRAPHY

SHELF LIFE

QC ACCEPTANCE DATE

Lori Schulz.. f11anager
Analytical Services
St. Louis, Missouri USA

3 SOLUBILITY STUDY

eert ¡fi Caleç:ifAnal

Ketoconazole

K1003

SIGMA

65277-42-1

C26H2sCI2N404

531.43

SPECIFICATION
WHITE TO YELLOW WITH A LIGHT TAN
CAST POWDER

CLEAR FAINT YELLOW TO YELLOW
SOLUTION AT 50MG/ML IN METHANOL

57.6 TO 59.9% CARBON

+1 TO -1 DEG (C=4 IN METHANOL AT
20DEGCENTIGRADE)

NLT 98%

3 YEARS

Figure 1 - Certificate of Analysis

LOT 121HOS24 RESULTS

WHITE POWDER WITH A LIGHT
YELLOW CAST

CLEAR FAINT YELLOW SOLUTION
AT 200 MG PLUS 4 ML OF
METHANOL

58.6% CARBON 10.5%
NITROGEN

+0.08 DEG (C = 3.8 IN
METHANOL AT 20 DEG
CENTIGRADE)

GREATER THAN 99%

MARCH 2005

MARCH 2004

A solubility study was conducted to determine the solubility ofketoconazole in either 95% ethanol or 100%

DMSO. Initially, both 95% ethanol and DMSO were used to prepare a 53.14 mg/mL (0.1 M) ketoconazole solution.

Neither of the solvents dissolved the ketoconazole at the 0.1 M concentration. At the direction ofthe Task Leader, a

5.31 mg/mL ketoconazole solution (0.01 M) in 100% DMSO was prepared by weighing 0.05314 :I 0.00531 g into a

Battelle Study No. WA 4-16/17 2



10-mL volumetric flask. DMSO was added until the flask was approximately 80% fulL. The flask was capped and

contents were mixed. The content ofthe flask was diluted to volume with DMSO, sealed, mixed and sonicated. The

ketoconazole went into solution with minimal shaking and sonication. This experiment showed that DMSO was an

acceptable solvent for a 5.31 mglmL (0.01 M) formulation.

4 FORMULATION PREPARATION AND ANALYSIS

Formulations were prepared and analyzed on February 4, 2005 and June 29,2005 according to SOP

COMSPEC.II-018-02, "Standard Operating Procedure (SOP) for the Formulation and Analysis ofKetoconazole in

100% DMSO." In addition, the February 4, 2005 formulation was re-analyzed to determine stability on AprilS, 2005,

60 days after storage at approximately 5°C and protected from light. This section describes the method, results, and

conclusions.

4.1 Preparation of Formulation

A ketoconazole formulation with a target concentration of 5.31 mglmL (0.01 M) in DMSO was prepared on

February 4, 2005 by accurately weighing 265.5 :l 5 mg ofketoconazole into a tarred 50-mL volumetric flask.

DMSO was added until the flask was approximately 80% fulL. The flask was sealed and sonicated for approximately

10 minutes then inverted ten times. The content of the flask was diluted to volume with DMSO, sealed, and mixed

well by inverting at least ten times.

4.2 Preparation of High Performance Liquid Chromatography (HPLC) Mobile Phase

An accurate amount of ammonium acetate (3.0 g) was weighed into a 2000-mL HPLC mobile phase bottle. A

600 mL volume of Milli-Q water was added to the bottle and the contents were mixed well. A final volume of

1400 mL of methanol and 2.8 mL of diethanolamine were added to the bottle and the contents were mixed well. This

produced a HPLC mobile phase containing 70:30:0.14 (v:v:v) ofmethanol:0.5% ammonium acetate: diethanolamine.

4.3 Preparation of Standards and Blanks

4.3.1 Internal Standard (IS)

Fifteen (15):t 2 mg terconazole was added to a 50-mL volumetric flask. The content of the flask was diluted to

volume with HPLC mobile phase, sealed, and mixed welL. This produced a solution with a target concentration of

300 Ilg/mL.

4.3.2 Stock Standards

Two stock standards were prepared by accurately weighing 30:t 3.0 mg ofketoconazole into two individual

200-mL volumetric flasks and dissolving in and diluting to volume with HPLC mobile phase. This produced stocks

A and B with target concentrations of 150 IlglmL each.
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4.3.3 Vehicle/Calibration Standards

Vehicle/calibration standards were prepared as shown in Table 1. The contents of the flasks were diluted to

volume with HPLC mobile phase, sealed, and mixed welL. Triplicate vehicle/calibration standards were prepared at

the low and high concentrations with single vehicle/calibration standards prepared at the two intermediate

concentrations.

Table 1 - Preparation of Vehicle/Calibration Standards

Vehicle Target Final Cone S Source Volume Internal Std DMSO Final Volume
ourceStd (¡.g/mL (mL) (mL) (mL) (mL)

VSL

VS2

VS3

VS4

60

45

30

15

A

B

A

B

4

3

2

0.05

0.05

0.05

0.05

10

10

10

10

4.3.4 Blanks

Triplicate blanks without iS were prepared by pipetting 0.05 mL of DMSO into three individual 10-mL

volumetric flasks. The contents of the flasks were diluted to volume with HPLC mobile phase, sealed, and mixed

welL.

Triplicate blanks with is were prepared by pipetting 1 mL is and 0.05 mL of DMSO into three individual

10-mL volumetric flasks. The contents of the flasks were diluted to volume with HPLC mobile phase, sealed, and

mixed welL.

4.4 Preparation of Formulation and Formulation Stabilty Samples

Triplicate 1 mL aliquots of the formulation were pipetted into three individuallO-mL volumetric flasks, diluted

to volume with HPLC mobile phase, sealed, and mixed welL. A 0.5 mL aliquot of the diluted formulation and 1 mL

of the is were pipetted into individuallO-mL volumetric flasks. The contents ofthe flasks were diluted to volume

with HPLC mobile phase, sealed, and mixed welL.

4.5 Analysis

A portion of each vehicle/calibration standard, blank and sample were transferred to individual autoinjector vials

and the vials were sealed. Single injections were made from each vial using the HPLC parameters for ketoconazole

which are presented in Table 2.
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Table 2 - HPLC System

Instrument System

Column

Guard --------
Mobile Phase

Flow Rate

lnj~ction V olume__u_

;Qetector Typ~

l!etector_ Wavelength

Agilent (Palo Alto, CA); Waters (Milford, MA)

Supelcosil LC-ABZ, 5 ¡.m particle size, 250 mm x 4.6 mm (ID)
(Supelco, St. Louis, MO)
C18 guard cartridge

70:30:0.14 (v/v/v) Methanol:0.5% Ammonium Acetate:Diethanolamine, Isocratic

1.5 mUminute

20 ¡.L

Ultraviolet (UV)

245 nm

4.6 Calculations

The integration of the ketoconazole and the is peaks by the chromatography data system were evaluated to

assure it was consistent in all chromatograms and manually reintegrated, if necessary. A linear regression equation

weighted 1/x was calculated relating the response ratio ofketoconazole/IS (y) to the concentration of the

concentration ofthe vehicle/calibration standards (x). This regression equation and the response ratios were used to

calculate the concentration in each vehicle/calibration standard and formulation sample. These values were used to

calculate the individual and average concentrations, percent relative errors (RE), standard deviation (s), and percent

relative standard deviation (RSD) as appropriate for the vehicle/calibration standards at each concentration.

4.7 Results

Specificity is shown by the representative overlaid chromatograms from a high and low vehicle/ calibration

standard, a blank with is, and a blank as presented in Figure 2. The blank and blank with is exhibited no peaks that

would significantly interfere with the ketoconazole or is peaks.
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Figure 2 - Representative Overlaid Chromatograms of a High and Low Vehicle/Calibration Standard,
Blank with is, and Blank from 2/4/2005 Analysis (Shown Top to Bottom)

The regression analysis results from the standard curve for February 4, 2005 analysis indicate linearity and are

shown in Figure 3.

'"
ïi
a:
~2.0
"-

1.:5

----~-..------~--~----~-~----
-+---------

--~--~~--_~---i-
~---~--

y = 0 .0392x - 00506
Correlation Coefficient 0.9999
Standard Error: 0.0102

1.0

0.5

0.0
o 10 20 30 40 50 60

Amount

Figure 3 - Vehicle/Calibration Standard Curve for 2/4/2005 Analysis

The precision and accuracy ofthe vehicle/calibration standard results from February 4, 2005 analysis are shown

in Table 3.
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Table 3 -Vehicle/Calibration Standard Results for 2/4/2005 Analysis

Avg
Nominal Std Conc Detd Conc Detd Conc s Avg

( /mL) ( g/mL) (i-g/mL) ( g/mL) %RSD %RE %RE
59.15 -0.1

59.20 59.33 59.08 0.30 0.5 0.2 -0.2

58.75 -0.8

44.60 44.98 NA NA NA 0.9 NA
29.60 29.64 NA NA NA 0.1 NA

14.69 -1.
14.87 14.92 14.85 0.14 0.9 0.4 -0.1

14.94 0.5

The results ofthe formulation and formulation stability sample analysis are shown in Table 4 and 5. The

formulation stability sample was the same formulation sample prepared and analyzed on February 4, 2005 that had

been stored refrigerated for 60 days, protected from light in an amber glass bottle.

Table 4 - Formulation Analysis Results

Bateh No. Analysis Avg Det'd Cone Avg % RSDDate Det'd Conc (m /mL m /mL) RE %
l-KET-l

2-KET-l

2/4/2005

6/29/2005

5.136

5.458

5.122

5.487

5.134

5.464

5.131

5.470

-3.4

3.0

0.1

0.3

The formulations met all acceptance criteria (RE within 10% of target and RSD of:: 10%).

Table 5 -Formulation Stability Analysis Results

The formulation stability sample analyzed on AprilS, 2005 was within 4.2% of the Day 0 value

(February 4, 2005 analysis value) and met acceptance criteria + 10 %.

4.8 Conclusions

The average concentration of the stock formulation and its percent relative standard deviation were within

acceptance criteria. Therefore the formulations were suitable for use.

The ketoconazole formulation at a target concentration of 5.31 mg/mL in DMSO was stable for 60 days when

stored refrigerated and protected from light.
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EXECUTIVE SUMMARY

The title compound, 4-hydroxyandrostenedione (4-0H ASDN), was analyzed in support of the Environmental

Protection Agency (EPA) Placental and Recombinant Aromatase Assay Pre validation Work, Work Assignment

4-16/1 7.

The solubility of 4-hydroxyandrostenedione was determined to be acceptable in 95% ethanol for preparing

formulations.

A formulation analysis method was developed and validated to analyze 4-hydroxyandrostenedione in 95%

ethanol at a concentration 00.02 mg/mL (O.OIM). This method was used to analyze samples from both formulation

and formulation storage stability studies at 3.02 mg/mL.

The storage stability study indicated that a 3.02 mg/mL formulation, stored in sealed amber glass bottles and

protected from light, was stable for 173 days at approximately 5°C.

The stock formulation prepared for shipment to the testing laboratory was analyzed and met the established

acceptance criteria.
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1 INTRODUCTION

The purpose of this work was to provide all necessary chemistry support activities for 4-hydroxyandrostenedione

on Environmental Protection Agency (EP A) Work Assignment 4-16/17, and consisted of:

· Determining solubility in 95% ethanoL.

· Developing and validating a formulation analysis method.

· Conducting a storage stability study.

· Preparing and analyzing a stock formulation.

This work was done at Battelle, 505 King Avenue, Columbus, OH 43201.

2 CHEMICAL RECEIPT AND STORAGE

One 15-mL amber glass bottle of 4-hydroxyandrostenedione, 063K4069, was received from the repository at

Battelle's Marine Sciences Laboratory in Sequim, W A on October 22,2004. The label amount indicated 3.1 grams

was sent. The chemical was received and subsequently stored at approximately 5°C.

A copy of the manufacturer's Certificate of Analysis for this lot is shown in Figure 1. This states that purity was

99% based on thin layer chromatography (TLC).

3 SOLUBILITY STUDIES

A solubility study was conducted to determine the solubility of 4-hydroxyandrostenedione (4-0H ASDN) in

95% ethanol, at a concentration of at least 30.2 mg/mL. The 4-0H ASDN (0.30200 :I 0.03020 g) was weighed into

a 10-mL volumetric flask, diluted to approximately 80% volume with 95% ethanol, sealed and shaken to mix. The

flask was diluted to volume with 95% ethanol, sealed, shaken, sonicated for approximately 50 minutes and stirred.

The 4-0H ASDN did not go into solution.

A second solubility study was conducted to determine the solubility of 4-0H ASDN in 95% ethanol, with a

solubility of at least 3.02 mg/mL being required for acceptability. The 4-0H ASDN (0.03020:1 0.00302 g) was

weighed into a 1O-mL volumetric flask, diluted to approximately 80% volume with 95% ethanol, sealed and shaken

to mix. The flask was diluted to volume with 95% ethanol, sealed, shaken and sonicated for approximately 2

minutes. The 4-0H ASDN went into solution. This experiment showed that 95% ethanol was an acceptable solvent

for the 3.02 mg/mL formulation (O.OlM).
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Certif icateofAnalysis
Product Name 4-Androsten-4-ol-3,17-dione

Product Number A5791

SIGMA

566-48-3

Product Brand

CAS Number

Molecular Formula C19H2603

Molecular Weight 302.41

TEST

APPEARANCE

SOLUBILITY

SPECIfICATION lOT 063K4069 RESULTS

WHITE POWDER

CLEAR COLORLESS SOLUTION AT 10 MG/ML OF

METHANOL

ELEMENTAL ANALYSIS

PROTON NMR SPECTRUM

PURITY BY THIN LAYER

CHROMATOGRAPHY

QC ACCEPTANCE DATE

75.45% CARBON

CONSISTENT WITH STRUCTURE

99%

JUNE 2003

Lori Schulz, tv1anal;Jer
Analyticô.l Setvices
S1: Louis, Missouri USA

Figure 1 - Certificate of Analysis
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4 FORMULATION ANALYSIS METHOD PERFORMANCE EVALUATION (MPE)

This section describes the evaluation of a method developed to analyze formulations of 4-hydroxyandrostenedione

in 95% ethanol at a target concentration ofJ.02 mg/mL (0.01 M) for the stability study and the results and conclusions

from this evaluation.

4.1 Method Development

Method development for this chemical involved the evaluation of various chromatographic columns and

conditions. The selected method was one which produced acceptable retention time for the major peak,

apparent resolution of significant impurities and acceptable peak shape. The detection method chosen was gas

chromatography with flame ionization detection (GC/FID).

4.2 Method

GC

Column

Carrier Gas and Flow Rate

Oven Temperature

Detector Type

Detector Flow Rates

Detector Temperature

Injector Temperature

Injection Volume

Injection Mode

Run Time

The GC parameters for 4-hydroxyandrostenedione are presented in Table 1.

Table 1 - GC System

Agilent 6890 (Palo Alto, CA)

RTX-5 MS, 15 m x 0.25 mm (ID), 0.25 fJm fim thickness (Restek, Bellefonte, PA)

Helium at 2 mUminute

150°C, hold for 1 minute, increase at 1 SaC/minute to 320°C

Flame Ionization (FID)

Hydrogen at 30 mUminute; Air at 380 mUminute

320°C

250°C

1 ~iL

Split 1: 10

~ 12 minutes

4.3 Method Validation

Validation was accomplished using a single experiment.

Triplicate vehicle/calibration standards at the highest and lowest of four concentrations were prepared. A

single standard was prepared at each intermediate concentration. The high and low concentrations were used to

assess the precision of the method. The precision of the low concentration was used to calculate limits of

detection (LOD) and limits of quantitation (LOQ). Triplicate vehicle blanks with and without internal standard

(IS) were used to assess the specificity of the method.
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4.3.1 Preparation of Standards and Blanks

4.3.1. Internal Standard (IS)

Fift (50) milligrams:t 4 mg ofbenzophenone was added to a 25-mL volumetric flask.

The content of the flask was diluted to volume with methanol, sealed, and mixed welL.

4.3.1.2 Stock Standards

Two stock standards (A, B) were prepared by accurately weighing 50 :t 1 mg of

4-0H ASDN each into individual 50-mL volumetric flasks and dissolving in and diluting to

volume with methanoL. This produced stocks A and B with target concentrations of 1000 /lg/mL

each.

4.3 .1.3 Vehicle/Calibration Standards

Vehicle/calibration standards were prepared as shown in Table 2. The contents of the

flasks were diluted to volume with methanol, and mixed welL. Triplicate vehicle/calibration

standards were prepared at the low and high concentrations with single vehicle/calibration

standards prepared at the two intermediate concentrations.

Table 2 - Preparation of Vehicle/Calibration Standards

Vehicle/Calibration Target Final Conc S Source Volume is 95% Ethanol Final VolumeStd /mL) ource mL mL) mL) mL
VS1

VS2

VS3

VS4

500

300

200

100

A

B

A

B

5

3

2

10

10

10

10

4.3.1.4 Blanks

Triplicate blanks without IS were prepared by pipetting 1 mL of 95% ethanol into three

individuall0-mL volumetric flasks. The contents of the flasks were diluted to volume with

methanol, sealed, and mixed welL.

Triplicate blanks with IS were prepared by pipetting 1 mL IS and 1 mL of95% ethanol

into three individual 10-mL volumetric flasks. The contents ofthe flasks were diluted to volume

with methanol, sealed, and mixed well.

4.3.2 Analysis

A portion of each vehicle/calibration standard and blank was transferred to individual

autoinjector vials and the vials were sealed. Single injections were made from each vial using the same

chromatographic system and parameters determined during method development (Table 1).
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9.6.1 Preparation of Standards, Atrazine, Oibenz(a,h)Anthracene and Fenarimol

9.6.1.1 Internal Standard
An internal standard was used with analyses done by GC-FIO. The internal
standard, 5-a-androstane, was prepared by weighing 0.0501 grams into a 50 ml
volumetric flask, this was diluted to the mark with methylene chloride.

9.6.1.2 Stock Standards
Stock standards were prepared by accurately weighing about 50 mg of each test
substance into a 50-mL volumetric flask and dissolving in and diluting to volume with
the appropriate solvent for the analytical method. Table 14 shows details for this
stock standard preparation.

Atrazine
Dibenz(a,hJAnthracene
Fenarimol
5-cx-Androstane

0.0494
0.0505
0.0501 rams

0.0501 grams

Meth lene chloride
Meth lene chloride
Meth lene chloride
Methylene chloride

9.6.1.3 Calibration Standards
Calibration standards were prepared so the calibration solutions were within the
calibrated range of the instrument and the dilutions of the stability solutions were
bracketed by calibration standards. Tables 14 and 15 show how standards were
prepared. Briefly, the stock was pipetted into the volumetric flask and diluted to the
mark with the appropriate solvent and mixed welL.

9.6.1.4 Calibration Verification Standards
An independent standard was prepared to verify the calibration standards; Tables 16
and 17 list the specifics.

9.6.1.5 MOL and Spikes
Spike solutions were prepared by weighing an aliquot of the test material into a
volumetric flask and diluting to the mark with OM SO (Table 18). An aliquot of each
spike solution was then diluted to an appropriate level for an MOL solution (Table
19). Since the dibenz(a,h)anthracene stability solution was prepared at 0.01 M as
compared to 0.1 M for the other test substances, this MOL was made separately.
MOLs and spikes were prepared in a manner that mimics the sampling of the stability
solutions. Atrazine and fenarimol spikes and MOLs were sampled by taking 0.005
mL of the spike or MOL solution, placing it in a 5 mL volumetric flask with 0.1 mL of
the internal standard solution and adding methylene chloride to the 5 mL mark.
Oibenz(a,h)anthracene spikes and MOLs were sampled by taking 0.025 mL of the
spike or MOL, placing it into a 1.8 mL autosampler vial with 0.02 mL of the internal
standard solution and diluting to 1 mL by adding 0.955 mL of methylene chloride. A
blank was prepared for each dilution described above to test the procedure for
contamination. These samples were run on the GC-FIO as described in section
9.5.1 and Table 10 (GC conditions for atrazine, fenarimol and
dibenz( a, h)anthracene).
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Table 15.
Preparation of Calibration Standards for Atrazine, Oibenz(A,H)Anthracene and Fenarimol

WA
Atrazine 988 u ImL 5 mL 98.8 u ImL

416/17-
Dibenz( a, h)Anthracene 1010 u ImL 5 mL

50 mL
101 ug/mL Methylene

GC-16-A Fenarimol 1002 u ImL 5 mL 100 u ImL Chloride
5-cx-Androstane (IS) 1002 ug/mL 1 mL 20.0 ug/mL

WA
Atrazine 988 u ImL 1 mL 19.8u ImL

416/17-
Dibenz( a, hJAnthracene 1010 u ImL 1 mL

50 mL
20.2 ug/mL Methylene

GC-16-B Fenarimol 1002 ug/mL 1 mL 20.0 u ImL Chloride
5-cx-Androstane (iS) 1002 ug/mL 1 mL 20.0 ug/mL

WA
Atrazine 988 u ImL 0.25 mL 4.94 u ImL

416/17- Dibenz a,h Anthracene 1010 u ImL 0.25 mL
50 mL

5.05 u ImL Methylene

GC-16-C Fenarimol 1002 u ImL 0.25 mL 5.01 u ImL Chloride
5-cx-Androstane (IS) 1 002 ug/m L 1 mL 20.0 ug/mL

WA
Atrazine 988 u ImL 0.1 mL 0.988 u ImL

416/17-
Dibenz(a,hJAnthracene 1010 u ImL 0.1 mL

100 mL
1.01 u ImL Methylene

GC-16-D Fenarimol 1002 ug/m L 0.1 mL 1.00 u ImL Chloride
5-cx-Androstane (IS) 1002 ug/m L 2 mL 20.0 ug/mL

WA
Atrazine 988 ug/mL 0.05 mL 0.494 u ImL

416/17-
Dibenz( a, hJAnthracene 1010 u ImL 0.05 mL

100 mL
0.505 u ImL Methylene

GC-16-E Fenarimol 1002 u ImL 0.05 mL 0.501 ug/mL Chloride
5-cx-Androstane (IS) 1002 ug/mL 2 mL 20.0 ug/mL

Dibenz(a,h)Anthracene

Fenarimol

5-cx-Androstane

0.0518 grams

0.0520 rams

0.0501 grams

50
50 1002 ug/mL

Hexane'
Methylene
Chloride
Hexane'

Methylene
Chloride

, Use of Hexane was a Method Deviation that did not impact the analysis

Table 17.
Preparation of Calibration Verification Standards

for Atrazine, Oibenz a,h Anthracene and Fenarimol

WA
416/17-
GC-17

Dibenz( a, hJAnthracene

Fenarimol
5-cx-Androstane (IS)

1068 u ImL

1036 ug/mL

1040 u ImL

1002 ug/mL

50 mL

5.34 ug/mL

5.18ug/mL

5.20 u ImL
20.04 ug/mL

Methylene
Chloride
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Table 18.
Preparation of Spike solutions for Atrazine,

Oibenz a,h Anthracene and Fenarimol

Atrazine
Fenarimol
Dibenz( a, hJAnthracene

0.2270 rams

0.3340 rams

0.0299 grams

Table 19.
Preparation of MOL solutions for Atrazine,

Oibenz a h Anthracene and Fenarimol

Atrazine
Fenarimol

Dibenz a,h Anthracene DMSO

9.6.2 Preparation of Standards, Oicofol

9.6.2.1 Internal Standard
An internal standard was used with analyses done by GC-FIO. The internal standard
5-c:-androstane was prepared by weighing 0.0501 grams into a 50 ml volumetric
flask; this was diluted to the mark with methylene chloride.

9.6.2.2 Stock Standards
Stock standard was prepared by accurately weighing about 50 mg of dicofol into a 50
mL volumetric flask and dissolving in and diluting to volume with the hexane. Table
20 shows details for this stock standard preparation.

Table 20. Pre aration of Calibration Stock Standard for Oicofol

9.6.2.3 Calibration Standards
Calibration standards were prepared so the calibration solutions were within the
linear range of the instrument and the dilutions of the stability solutions were
bracketed by calibration standards. Tables 20 and 21 show how these standards
were prepared. Briefly, the stock was pipetted into the volumetric flask, diluted to the
mark with solvent, and mixed welL.

9.6.2.4 Calibration Verification Standards
An independent standard was prepared to verify the calibration standards; Tables 22
and 23 have the preparation information.

9.6.2.5 MOL and Spikes
The spike solution was prepared by weighing an aliquot of the dicofol into a
volumetric flask and diluting to the mark with OMSO. The MOL solution was
prepared in a similar manner. See Table 24 for the details. MOLs and spikes were
prepared in a manner that mimicked the sampling of the stability solution. The dicofol
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spike and MOL solutions were sampled by taking 0.005 mL of the spike or MOL
solution, placing it in a 5 mL volumetric flask with 0.1 mL of the internal standard
solution and filling to the mark with methylene chloride. A blank was prepared for
each dilution described above to test the procedure for contamination. These
samples were run on the GC-FIO as described in section 9.5.1 and Table 11 (GC
conditions for dicofol).

Table 21. Preparation of Calibration Standards for Dicofol

WA 416- Dicofol 1034 ug/mL 5 mL
50 mL

103.4 ug/mL Methylene
Dico-4-A 5-cx-Androstane (IS) 1002 ug/mL 1 mL 20.04 ug/mL Chloride
WA 416- Dicofol 1034 u ImL 1 mL

50 mL
20.68 u ImL Methylene

Dico-4-B 5-cx-Androstane (IS) 1000 ug/m L 1 mL 20.04 ug/mL Chloride
WA 416- Dicofol 1034 u ImL 0.25 mL

50 mL
5.35 u ImL ** Methylene

Dico-4-C 5-cx-Androstane (IS) 1002 ug/m L 1 mL 20.04 ug/mL Chloride
WA 416- Dicofol 1034 u ImL 0.1 mL

100 mL
1.034 u ImL Methylene

Dico-4-D 5-cx-Androstane (IS) 1002 ug/mL 1 ml 10.02 ug/ml Chloride
WA 416- Dicofol 1034 u ImL 0.05 mL

100 mL
0.517 u ImL Methylene

Dico-4-E 5-cx-Androstane (iS) 1 002 ug/m L 1 ml 10.02 ug/ml Chloride
. 1 mL of internal standard was used rather than 2 mL as specified in the Method
.. The 5.35 value was inadvertently used in the curve, however, the actual calculated value is 5.17ug/ml, impact to

data is minimaL.

Table 22. Pre aration of Calibration Verification Stock Standard for Dicofol

aration of Calibration Verification Standards for Dicofol

Table 24. Pre aration of MDL and S ike Solutions for Dicofol

9.6.3 Preparation of Standards, 4-Nonylphenol

9.6.3.1 Internal Standard
An internal standard was used with analyses done by GC-FIO. The internal standard
5-c:-androstane was prepared by weighing 0.0500 grams into a 50 mL volumetric
flask; this was diluted to the mark with methylene chloride.

9.6.3.2 Stock Standards
Stock standards were prepared by accurately weighing about 50 mg of 4-
nonylphenol into a 50 mL volumetric flask and dissolving in and diluting to volume
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with the methylene chloride. Table 25 shows details for this stock standard
preparation.

aration of Calibration Stock Standard for 4-Non I henol

9.6.3.3 Calibration Standards
Calibration standards were prepared so the calibration solutions were within the
calibrated range of the instrument and the dilutions of the stability solutions were
bracketed by calibration standards; Tables 25 and 26 show how the standards were
prepared. Briefly, the stock was pi petted into the volumetric flask and diluted to the
mark with methylene chloride and mixed welL.

9.6.3.4 Calibration Verification Standards
An independent standard was prepared to verify the calibration standards; Tables 27
and 28 detail this preparation.

9.6.3.5 MOL and Spikes
The spike solution was prepared by weighing an aliquot of the 4-nonylphenol into a
volumetric flask and diluting to the mark with OMSO. The MOL solution was
prepared in a similar manner. Table 29 shows the details. MOLs and spikes were
prepared in a manner that mimics the sampling of the stability solution. The 4-
nonylphenol spike and MOL were sampled by taking 0.005 mL of the spike or MOL
solution, placing it in a 1.8 mL autosampler vial with 0.02 mL of the internal standard
solution and adding 0.975 mL of methylene chloride. A blank was prepared for each
dilution described above to test the procedure for contamination. These samples
were run on the GC-FIO as described in section 9.5.1 and Tables 12a and 12b (GC
conditions for 4-nonylphenol).

Table 26. Pre aration of Calibration Standards for 4-Non

WA 416- 4-Nonylphenol 10 mL Methylene
nonyl-3-A 5-cx-Androstane (IS) 1 mL Chloride
WA 416- 4-Non Iphenol 5 mL

50 mL Methylene
nonyl-3-B 5-cx-Androstane (IS) 1 mL Chloride
WA 416- 4-Non Iphenol 2.5 mL

50 mL Methylene
nonyl-3-C 5-cx-Androstane (iS) 1 mL Chloride
WA 416- 4-Nonylphenol 1 mL

50 mL Methylene
nonyl-3-D 5-cx-Androstane (IS) 1 mL Chloride
WA 416- 4-Nonylphenol 0.5 mL

50 mL Methylene
nonyl-3-E 5-cx-Androstane (iS) 1 mL Chloride

Table 27. Pre aration of Calibration Verification Stock Standard for 4-Non

4-Nonylphenol (lot
used, A0123226

. Use of Hexane was a Method Deviation that did not impact the analysis
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aration of Calibration Verification Standards for 4-Non

9.6.4 Preparation of Standards, Prochloraz

9.6.4.1 Stock Standards
Stock standard was prepared by accurately weighing about 100 mg of prochloraz
into a 50-mL volumetric flask and dissolving in and diluting to volume with the
acetonitrile. Table 30 provides details for the stock standard preparation.

Table 30. Preparation of Calibration Stock Standard for Prochloraz

9.6.4.2 Calibration Standards
Calibration standards were prepared so that the calibration solutions were within the
calibrated range of the instrument and that the dilutions of the stability solutions were
bracketed by calibration standards; Tables 30 and 31 describe how the standards
were prepared. Briefly, the stock was pi petted into the volumetric flask and diluted to
the mark with 75% acetonitrile:25% 01 water and mixed welL.

Table 31. Pre aration of Calibration Standards for Prochloraz

Prochloraz
Prochloraz
Prochloraz
Prochloraz
Prochloraz

2076 u ImL

2076 u ImL

2076 u ImL

2076 u ImL

2076 u /mL

456.72 u ImL
207.6 u ImL
83.04 u ImL
41.52u ImL

20.76 u ImL

75% Acetonitrile:25% DI H20
75% Acetonitrile:25% DI H20
75% Acetonitrile:25% DI H20
75% Acetonitrile:25% DI H20
75% Acetonitrile:25% DI H20

9.6.4.3 Calibration Verification Standards
An independent standard was prepared to verify the calibration standards; Table 32
and 33 provide the information on the preparation.

Table 32. Pre aration of Calibration Verification Stock Standard for Prochloraz
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aration of Calibration Verification Standards for Prochloraz

9.6.4.4 MOL and Spikes
The spike solution was prepared by weighing an aliquot of the prochloraz into a
volumetric flask and diluting to the mark with OMSO. The MOL solution was
prepared in a similar manner. Table 34 has the details. MOLs and spikes were
prepared in a manner that mimics the sampling of the stability solution. The
prochloraz spike and MOL solutions were sampled by taking 0.005 mL of the spike or
MOL solution, placing it in a 1.8 mL vial with 0.995 mL of 75%acetonitrile:25% 01
water, agitating it, and transferring it to an autosampler vial for the HPLC.

A blank was prepared for each dilution described above to test the procedure for
contamination. These samples were run on the HPLC as described in section 9.5.1
and Table 13 (HPLC conditions for prochloraz).

9.6.5 Analysis

Each calibration standard, spike, MOL solution, and blank was transferred to individual
autoinjector vials and the vials were sealed. Five spike solutions, 7 MOL solutions, and a
blank were prepared. Single injections were made from each vial using the same
chromatographic system and parameters determined during method development.

9.6.6 Calculations
The integration of the chromatograms by the chromatography data system (Varian Star
Version 4.6 or Agilent G1701AA) was evaluated to assure it was correct in all
chromatograms and manually reintegrated, if necessary. A linear or quadratic regression
equation was calculated by the software and the internal standard was incorporated when
used. The concentration of each spike, MOL, or blank was calculated by the software
using the response of the analysis compared to the regression from the calibration. These
values were adjusted for the dilution of the solution by the use of a dilution factor in Varian
Star's sample table. These concentrations were used to calculate average concentrations,
standard deviations, and percent relative standard deviation (RSO) as appropriate for the
method verification test being performed.

9.6.7 Results
The methods used for each test substance were evaluated by an R2 value obtained from
the calibration curve, the MOL, determined by the students T times the standard deviation
of seven replicate analyses at a low concentration (MOL solution), spike solution
recoveries, and a blank. The R2 value specification was set at ~0.995. The blank result
specification was set to be less than 3 times the MOL. Verification of the calibration
standards was done by the use of an ICV, a solution made identically to the calibration
standards but using a 2nd stock solution. The ICV value was required to be within 10% of
the target value for HPLC analyses and 15% for GC analyses.
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Table 35. Method Validation

Atrazine
Dibenz( a, hJAnthracene
Dicofol
Fenarimol
4-Nonylphenol
Prochloraz
ND Non-detect

1 .000000
0.999982
0.999995
1.00000
0.999977
0.999904

137.31
7.21

609.71
271.18
252.76
550.38

0.1270
ND
ND
ND
ND

6.5578

99.08%
100.67%
100.51%
101.80%
98.60%
101.80%

102.15%
98.47%
102.81%
104.18%
102.75%
103.00%

9.6.8 Conclusions
All methods met acceptance criteria of acceptable spike recoveries and MOLs and
acceptable blank values. The methods were suitable for the stability study and subsequent
formulation analyses for which they were used.

10.0 FORMULATION STABILITY STUDIES

Formulation stability studies were conducted for atrazine, dibenz(a,h)anthracene, dicofol,
fenarimol, 4-nonylphenol and prochloraz at the following concentrations: atrazine, 21.32 mg/mL;
dibenz(a,h)anthracene, 2.78 mg/mL; dicofol, 36.8 mg/mL; fenarimol, 33.22 mg/mL; 4-
nonylphenol, 24.07 mg/mL; and prochloraz, 37.97 mg/mL in OMSO. Stability was tested for 14
days in sealed, amber glass bottles. Atrazine, dibenz(a,h)anthracene, prochloraz and fenarimol
were stored at room temperature, while dicofol and 4-nonly phenol were stored at _5° Celsius.

10.1 STUDY DESIGN

A sample was analyzed on the day of preparation (Oay 0) and Oay 14. Oay 0 sample analyses
were used to verify solubility. Note; atrazine, fenarimol and dibenz(a,h) anthracene day 14
samples were analyzed the day after sampling due to equipment failure.

10.2 FORMULATION METHOD

Formulations were prepared on Oay 0 of the storage stability study at the nominal
concentrations, and shown in Table 36. The materials were weighed into 10 mL volumetric
flasks, except dicofol, and diluted to volume with OMSO. Oicofol, due to the high cost and
limited quantities, was weighed into a 1.8 mL vial and 1.0 mL of OMSO was pi petted into the vial
using a volumetric pipette. The flasks and vial were sealed, then sonicated, and agitated to
dissolve and mix the test substances. Oue to limited solubility, atrazine in the OMSO was
heated slightly on a hot plate to promote dissolution. The flask contents were then individually
poured into 30 mL amber bottles, except dicofol, which was kept in the original container, and
sealed. Samples for dicofol and 4-nonylphenol were stored at _5° Celsius. Samples for
atrazine, dibenz(a,h)anthracene, fenarimol, and prochloraz were stored at room temperature
and not refrigerated; see deviation EOSP.416-01-02.
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Atrazine
Dibenz a,hJAnthracene

Dicofol
Fenarimol
4-Nonylphenol
Prochloraz

0.2132
0.0278
0.0368
0.3322 rams
0.2407 grams
0.3797 grams

Prior to storage on day 0, triplicate aliquots were removed from each container for analysis. For
the day 14 analysis time, the bottles were removed from the refrigerator, if applicable, and
allowed to come to room temperature prior to sampling in triplicate.

10.3 ANALYSIS METHOD

Atrazine, dibenz(a,h)anthracene, fenarimol, dicofol and 4-nonylphenol were analyzed by GC-
FIO. Briefly, an aliquot of each stability solution was removed from the stability container and
placed into a appropriate sized container with an aliquot of the internal standard, and diluted
with methylene chloride. For atrazine, fenarimol, and dicofol, 0.005 mL of the stability solution
was employed along with 0.1 mL of the internal standard solution. These volumes were
individually placed into 5 mL volumetric flasks and filled to the mark with methylene chloride.
For dibenz(a,h)anthracene, 0.025 mL of the stability solution was added to a 1.8 mL vial along
with 0.02 mL of the internal standard and 0.955 mL of methylene chloride. For 4-nonylphenol,
0.005 mL of the stability solution was added to a 1.8 mL vial along with 0.02 mL of the internal
standard and 0.975 mL of methylene chloride. Prochloraz was analyzed by HPLC, UVNis
employing 0.005 mL of the stability solution in a 1.8 mL vial combined with 0.995 mL of 75%
acetonitrile:25% water solution. Solutions were analyzed as described in the methods section
above.

10.4 RESULTS

The results from the storage stability study are shown in Table 37 and presented in chart format
in Figure 2. All stability solutions remained within the target of less than 10% degradation over
the term of the study. The time 0 sampling for dicofol, while acceptable, was lower than seen in
the other chemicals; this chemical is very sensitive to the conditions of the GC. A new injection
port liner was used to improve the recovery. Fenarimol also had a time 0 recovery slightly less
than was seen in the other test substances; this may also have been due to the condition of the
injection port.

Atrazine 20306 20382 95.24% 95.60% 21320
Dibenz( a, hJAnthracene 2794 2801 100.52% 100.74% 2780

Dicofol 33723 37969 91.64% 103.18% 36800
Fenarimol 31187 34657 93.88% 104.32% 33220

4-Non I henol 24663 23065 102.46% 95.82% 24070
Prochloraz 37487 39212 98.73% 103.27% 37970
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10.5 DISCUSSION AND CONCLUSIONS

The concentration of the samples stored for 14 days for all chemicals was within the target limit
of 10% regardless of storage conditions. These data indicate the formulations were stable for
14 days (2 weeks).

106.00%
104.00%
102.00%

~ 100.00%

:: 98.00%
~ 96.00%

'Ë 94.00%
~ 92.00%..
&. 90.00%

88.00%
86.00%
84.00%

4-Nony I phenol
Stabililty

Atrazine Stability

Fenarimol stability

o

-l Dibenz (a,h)

anthracene stability

_ Prochloraz stability
14

Day

Figure 2. Two Week Stability Data

11.0 STABILITY SAMPLE PREPARATION

The stability sample for prochloraz was prepared and analyzed on 2-16-05 and 3-2-05
according to method No. EOSP.H4-023, Analysis of prochloraz in dimethylsulfoxide using HPLC
with UVNis detection. Stability samples were prepared and analyzed on 2-8-05 and reinjected
on 2-23-05 (15 days) for atrazine, dibenzra,h)anthracene and fenarimol, according to method
No. EOSP.G2-022, Analysis of atrazine, dibenzla,hjanthracene and fenarimol in dimethyl
sulfoxide using GC with FID detection. The stability sample for dicofol was prepared and
analyzed on 3-4-05 and 3-18-05 according to method No. EOSP.G2-025, Analysis of dicofol in
dimethyl sulfoxide using GC with FID detection. The stability samples for 4-nonylphenol was
prepared and analyzed on 2-17-05 and 3-3-05 according to method No. EOSP.G2-024, Analysis
of 4-nonylphenol (mix of isomers) in dimethyl sulfoxide using GC with FID and MS detection.
This section describes the method, results, and conclusions.

11.1 ANALYSIS

Auto injector vials were filled with aliquots of each standard, blank and sample. A single
injection was made from each vial using the GC or HPLC conditions from the validation.
Representative chromatograms of the standards, blank with internal standard if applicable, and
a blank are shown in Figures 3, 4, 5, and 6.
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Figure 3. Calibration Standards and Blank for Atrazine, Fenarimol and
Dibenz(a,h)Anthracene, (internal standard 5-ex-Androstane also shown)
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lfii"

Blank

Low Standard

High Standard

Figure 4. Chromatograms for Dicofol with internal standard 5-cx-Androstane
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Figure 5. Chromatograms for 4-Nonylphenol,
includes internal standard 5-a-Androstane
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1
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Mobile Phase

Low Standard
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Mlrnes

Figure 6. Chromatograms for Prochloraz

11.2 CALCULATIONS

The peaks for each test substance and when used, the internal standard (IS), were integrated
for each injection by the chromatography data system. Any peak with improper integration was
manually reintegrated. A regression equation was calculated by the softare relating the
response of the test substance to the concentration of the calibration standards. If applicable,
the internal standard was incorporated into response factor calculations. This regression
equation and the response ratios were used to calculate the concentration in each quality
control and formulation sample. The percent recovery for each quality control sample was
calculated by dividing the determined value by the nominal value, and then multiplying by 100.
The percent recovery for each formulation sample was calculated by dividing the determined
value by the target value and then multiplying by 100. The average determined concentration
and relative standard deviation were calculated for the quality control and formulation samples
when applicable.

11.3 RESULTS

The results of the stability sample analyses are shown in Table 37. The standard curves and
the results of the regression analyses are shown in Figures 7 through 12. The stability sample
formulations met acceptance criteria (within 10% of target).

Battelle Work Assignment No. WA 4-16/17 Page 39



EDSP Study Number: EDSP.416-01
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11.4 CONCLUSIONS

The average concentration of the stock formulations and their percent relative standard
deviation were within acceptance criteria. Therefore these materials are suitable for use with
the Environmental Protection Agency (EPA) Placental and Recombinant Aromatase Assay
Validation Work, Work Assignment 4-16/17.

12.0 ARCHIVING

Archive samples of the test substances employed in this study will be maintained in the EOSP
Chemical Repository for the shelf life indicated on the chemical labeL.

The protocol, any amendments, all records and the final report generated as a result of this
study will be transported to and maintained for archival purposes at the following address:

PNNL Records Management
540 Fifth Street
Richland, WA 99352
PH: 509.375.2340
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APPENDIX A

Study Protocol: Purity and Stability of Test Substances for Work Assignment
4-16 and 4-17, EDSP Study Number: EDSP.416-01 (includes Amendments 1-3)
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l ""

EOSP Study Protocol
Work Assígnment 4~16
EOSP Study Number. EOSP.416-01
Page 1 0(5

StUdy Protocol:
Analysis of Test Substances for Work Assignments 4-16 and 4-17

EDSP Study Number: EOSP.416.01

Study Objective:

The following tasks will be camed out for the (6) six test Chemicals identifed In Table 1:

1. Demonstrate a vIable formulation for each of the Chemicals, at the Stock Solution
ConeimlraNons listed in Table 2. In the specified carrier (100% DMSO).2. Develop and validate an analytical method for each of the Chemicals Over the
concentration range nOEldedto mElasuro thEl targøt stock concentralîon.

3.. DEltermloø the stabilty ofthe Chemicals dis¡;olved In 100% DMSQ (at tfie concentrations
speGified in Table 2), over a 1.4 day period.

4. Provide a report dOCUmenting the results on the above studies.

This study is in support of EPA contract number 68"W-01-023, MSL Work ASSignment
Number 4-16, Plaoental Aromatsse Val/dation Study and MSL Work Assignment Number 4-
17, Reoombln;mt Aromatase Validation Study

Address of Tøsting Faclltyz Address of Sponsor's Representative
BalteUe - Marine Research Operations
1629 West Søaulm Bay RQad
Sequim, Washington 98362
Ph: (360) 6814580
FAX(360) 681,.699
Email: m¡chae).cobb~pnLgov

Battelle
550 King Avenue
Columl;u$, Ohio 43201-2693
Ph: (614) 424-35l.4
FAX (614) 458.3564
EmaiJ: houcliensd(ãbatteUe.ori;

TABLE 1
Test SÙbstancn Abbreviations:

Dib~nz rA,HJ Anthracene
Dlwto!
4"Non Iphenol ~~-
Fenarimol_..~___"_~_
PmclilQra2: _~
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EpSP Study Protocoi
Work AssiQl'inl't 4-16
EOS? Study Numfjar: EDSP,416"01
Page 2 olS

;.ib..
TABLE .2

Tost$ubstl1.nce SeeifieaUons:
OIBi.Ant Olçofol Feml
S:. S' ....~¡R. . d.1 Supel.;ChcmIgna . f9m.... fa ..e Sel"ce

~
4-NOIF

Atlas
Or nics

84852-15-
3

A0192712

53-7()3 11&-32-2 60168-8-9

lB301-
1238.

;; 97% per
mf.
99%

'" 97% per
mfg"

98.5%

11613BC 4076X

0.01 M 0.1 M 0.1 M 0.1 M

14 days 14 days 14 days 14 days

0.01 M 0.1 M 0.1 M 0.1 M

100%
100% OMSO 100% 100%

OMSO OMSQ. DMSO
TBA T8A TBA T8A

Pròcli.

SIgma/Riedel

67747-09-5

wax
'" 97% per

mfg.

99.5%

0.1 M

14 days

0.1 M

100% OMSO

Proposed experimGntal start and termination dates:

~W~.~NNN_._~_"~."~~.TBA

start Date - January 15, 2005
Terminatíon Date - March 1,2005

Definitions:

Test Substance: The Test Substances areUie 6 Chemicals ltstedin Table 2 above. The Test
Substances are the subject Chemicals of the studíes described in this Protocol.

Reference Substance: The Reference Substances are Identical chemicais to Uie Test
Substancesahd may be from the same manufacturer and lot, or purchased as diferent lots
and/or possfbfYfrrn separate manufacturers than the Test Substances. The source, purity, and
lot number of referenc.e substances Will be documented in the data and reported. Regardless of
the source, the Reference Substance solutions wil be made up separately from the Test
Substance solutions. The Reference Substance are used for the calibration standards in Uie
analytîcal methods referenced In Table 2 above. A reference substance can also be a material
uséd to facilitate the analysis of the test substance, such as, an internal sltndard..

Experimental Design:

c. Substance purity wHl be verified USing HPLC, GC/MS or GClFID as appropriate, and
should be wlthinJ:3% of the value provided on the Certifcate of AnalysIs by the

Battelle Work Assignment No. WA 4-16/17 Page 46



EDSP Study Number: EDSP.416-01

EDSP Study Protocol
Work Assignment 4-16
EEOSP Study Numoor: EOSPA16-ùl
Page 3 015

manufacturer. To use substances with values thaI fall outside this *3% range or are
less than 95% pure, Written prø-approval must be secured from the desigl1ted EPA
work assignment manager.

Q SOlubility of the substances Will be assessed visually in the carrier (100% DMSO) at the
stock formulation concentri:tion (see Table 2). The accuracy of attaining Ihetarge!
concentration for the formulations wil be verified in triplicate using the analytical
methods referenced In Table 2. ACCeptable accuracy wil be:!10 percent 

of the targetconcentration. _
q Stabilty test solutions- Stabiriy testing wil be camed out at the stock concentration

level (OlS specifîGd rn Table 2) In sealed, amber glass bottes, stored refrgeratød at
approximately S"C.Aslngle sample wHf be analyzed Qhthe day ofpreparat!on (Day 0)
and after 14 da)' of storaQG. Nomin¡:l concentrations to be tested In DMBO are
delineated jn Table :2 but the actuai concentrations used for testing wlU be within :110
percent of the target concentration,

Q Storage and labeling Requlremi;nts of Formulations - Stock formulations WILL be stored
refrigerated (~5'C). Mininially, containers will be labeled with the name 

of the testsubstance, the date of preparatin, the formulation concentration, and the study number.
a Testing Schedule - Samples wil be analyzed the day of collection from the test

formulatin
Q Replicates - 3 aliquots per sample tested at each analysis time pOint.
a Sampling schedule. - SampleS will be collected for analysis at inltation of the stabilty

study (on day of formulation preparation), then on Day 14.
a For détails of the analytical methods sea the substance specific method cited in Table 2.

Data Analysis:

The stabilty data for the 14 day data point (average of triplicate determinations) for each of the
six chemicals wil be compared to too average of the time zero point for each reSPectlve
chemical (initiation of stat:ìllty stUdy). Percent variation from the zero point (Day 0) wil be used
to determine instabilty. Acceptable stabilty wil be defined as the concentration not degrading
more than 1 0 percent from the Day 0 concenlrationdetermination, which wil allow the 

amountof tiinø that can pass to be determined after preparation of a formulation before a formulation
prepared at 100% of (he target degrades to wllhin 90% of the target.

Acceptance Criteria:
No average 14 day stabilit.y varue wìl deviate beyond f10% of the zeto value, ThêWol'
Assignment Study Director Will be consulted fora reconimended course of action for any data
found outside the 1:10% acceptance range.

Regulatory requirements:

This study will be conducted In compliance with EPA FIFRA Good Laboratoiy Practicas
(40CFR, Part 160). An EDS? QA representative wJI inspect the study at least onoe while in-
progress and wil audit the d¡¡ta aOdfinaJ report.
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EDSP Study Prof owl
Work Assignmenl 4-16
EDSP Study Number. EDSP,416.(1
Page" of5

Report:

A final report covering the following information for aIlS chemicals wHl be issued to the Sponsor
Representative (Dr. David Houchens, EDSP Program Manager), who wiH then forward the
report to the testing laboratories:

Title page

Executive Summary

Table of Contents

Introduction

General MelhQds
Chemical Procurement
Formulation Preparation (Methods)
Stabilty T (¡sting Plah Design and Detail
Analyical Method

Results
Formulation Analysis

Analytcal Method Validation
Formulation Stabilty

Conclusions

Appendix
Manufacturer's Certifcates of Analysis
Sf¡blllty Testing Protocol
List of PrQlocolAmendments

Analytical Results of Stabilty Testing

Records to be maintained:

The protocol, ånyamendments, all records and the flnal report generated as a resufl of this
study wil be transported to and maintained in the EDSP Data CoordinaUon Center for archival
purpses at the fOllowing address:

EIDSP Data Coordination Center
Battelle Columbus Operations (PNL)
505 King Ave
Columbus, OH 43201
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BOSP SluQYProQWI
WGtk Assjgnmont 4-16

EDSP SllJy Numbor: EDSP.416-o1

Piigo 6 ofS

Chern''' Rep"'h"" Sldy 0,"..__ ~_
Michael Cobb

Chemical Repository Manager

Sponsor Representative
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~....~.
ErÎc Crecelius, Ph.D.

MP!~
David Houchens, Ph. D.
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PROTOCOL AMENDMENT
STUDY NUMBER: E05P,416-01
AMENDMENT NUM8ER: A-I

Pa(Je 1 of :)

ENDOCRINE DISRUPTOR SCREENING PROGRAM AMENDMENT REPORT

$TUQYlllJMBE!3i-,§()~PAI6.01 DATË: March 16. 2005
f-MEt:tD.l.NT 1\:tl¿MaE~;~:J..~...._...~ Y DIRECTOR:

~!t~~~~¡~i'."""" I-=~;~::::~~-~==-=
~~~::~;:~.:;'mffl..d...........'..'.'.'."'....'....'.l..................-i................~__~_._..._.............................-..........................-.. '1

M / _.I~~~=. ,____=.: lIIF~~~~~~ .-..~=~3~~-=._.:~..=.-=~~_.
ORIGINAL DOCUMENT SPECIFICATIONS;

Entries that are earmarked for change in this amendment are presented as bold, underlined, and
italicized in fi'iQl!gii:tFJ11it

1. Address

Addres.s of Sponsor's Representative:

Battelle 55Q King Avenue
Columbus, Ohio 43201-2693

Ph: (614) 424-3564
FAX (614) 458.3564
ErnaU: houchensdirbattelle.org

2. Amending T able 2 with methods.

TABLE 2
Tøst SUbstall~~'§~!fications;

DU3~t i~jcQfol Fentl 4-Nonll I f'roclz
SIgma Sigma/Riçidel .... soP:o~~:"'n. ..~ci~.o¡¡.ii,: Sigma/Riedel

115-32-2 ...S0168-88-9 84852-15-3 67747,09-5

4076X 1.8301-1238 A0192712 2226X
? 96.5% per ¿ 97% per , ?- 97% per ~ 97% per

,mfg. ...._ mfg. ~,_~~ mfg.
99.5%_7"_..'_~_

0.1 M

14 days

0,01 M 0.1 M"n~.~_.
100% DMSO 100% OM SO

_~~_,~IM .....1"114..

DATE: March 16, 2005
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PROTOCOL AMENDMENT
STUDY NUMSER: EDSP.416-01
AMENDMENT NUMElER: A.j

Page 2 of3

3~ RevIsion of records archìving location.

The protocol, any amendments. all records and the final report generated as a result of this study will
be lrrnspnrted tn and 11lail1.tai1iedin,t1il.kEDSP Data CaQrdinatiml Center 

fin- archii,all!l"n0Sé§.gt theiJ!l1JÆ.r-lgHL~

AMENDMENTS:

1. Address

Address of Sponsor's Representative:

Battelle 505 King Avenue
Columbus, Ohio 43201-2693
Ph: (614) 424-3564
FAX (614) 458.3564
Email~ houchensdtQbattelle.org

2. Table 2

0,1 M

TABLE 2
Test Substance Specifcatlons:
.. biatAnt' DI(;ofol" Fenri-T Hkll1Ø
_.. Sig~;;" Sigmå/Ri~de¡ SUP$~~~~;O~tlaf1:cs SigmaiRled~i-

53..70-3 115'32.2 60161¡'18..g- 84852..15..3 67747..09..5

... 11613BC' 4076X Le30H238 A0192712 2226X
~ 97.~.;per ~ 96.5. % per ..2, gi.'~. p~.r ~... i.9.' 7%." p.e.... 'r... . ~'~7..o/...~........p.... e.....r

:~~. ~ ::: = o~: -~=~:~~ ::j
~..days _,,~4daYs~.....

....~.~.'.~~~... :.;~~~

EDSP .04-020 E~SP,G2"o22LEDsp,H4"021.,

l~ da~~daYS..~da~S 14 days
O.lM O.OlM' O.lM O.1M

... 100% ~ -ioÓ% 100%~'- ~~O% ~M~;
DMSO DMSO .... DMSO

EOSP.GZ.OZó EO$P.G4-(l20 EOSP.G4.045

3, Archiving focalíon

The protocol, any amendments, all records and the final report generated as a result of this study wìf
be, maintained 011 a temporary basis by the Chemical Reposílory Study Director at the Marine

DATE; March 16,2005
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PROTOCOL AMENDMENT
STUDY NUMBER: EDSPA16-01
AMENDMENT NUMBER: A-l

Page 3 cf3

Research Operations facflty in SeqUim, WA until the study is completed and the records are
transferred for archival purposes to:

PNNL Records Management
540 Fifth Street
Rìchland, WA 99352
PH: 509.375.2340

REASON FOR CHANGE:

1. The street address of the Batlelle facilty in Columbus was entered incorrectly in the original
document.

2. The rnethos Were not completed when the protocol was writen - this amendment incorporates
the recently documented methods into the protocol.

3. The loction of storage for the protocol, amendments, records. and final report was incorrectly
identified in the original Protocol document.

Approval:

Work Assignnwni Leader

Study Director

'A- Date .3 - ~'i,l-c5

Date '1-( - OJ)

1/-1 (OS'-i !

L¡f/. 0 IOf)i
Y~0)~

1-1 8 .05

EDSP QA Representatíve Date

MSL Laboratory Director Date

EDSP Program Management Date

EDSP Battelle QAM Date

DATE: March 16,2005
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PROTOCOL AMENDMENT
STUDY NUMBER: EDSP.4j(¡~01
AMENDMENr NUMIlER 1\-2

Page 1 of 1

ENDOCRINE DISRUPTOR SCREENING PROGRAM AMENDMENT REPORT

li.rUDY : EDSP.416.o1-_~ DATE: ,~ _ ____"~

~1tE-BÕl2JS 1iUM~~;~IZ2 _ _ _-= "~t ~~~~~~~ ". cö:rR~===-

r ~~~;k~~s?~~ln~~~i;~~~s :.~~e$t Substances I._.._~"--~._~--~ -- -~-- - --- - -- - -'--"-.~ -
I QAPP/PROTOCOL 10: Work Asslgnmønl 4.16 J

1~~d4_17"__"____ ¡ ___._Îr.~:NB~ïÉ~T~R~~TIN~ T~n'fLQMP ._==:¥_! ~ÒjOGOI ~"~
JJ -- ~E__~_"_ -_._lYl Method_~ _._l~ _ ___.

ORIGINAL DOCUIVENT SPECIFICATIONS:

a Suttstance puríty wIl be verified using HPLC, GOIMS or GC/FID as appropriate, and should be
within :1:3%01 the vallie provided 011 the Certifcate of Analysis by the manufacturer. To use
substances with values that fall outside this i3% range or are less than 95% pure. wrlUen pre-
approval must be secured from the designated EPA work assignment manager.

AMENDMENTS:

Delete the experimental section regarding substance purity.

REASON FOR CHANGE:

The protocol was originally prepared as a standard GlP stUdy where purify verification is a routine
test parameter. According to our study fie, onSeplember 21, 2004, EPA Work Assignment Manager,
Gary E, Timm, direçted the Battelle Work Assignment Leader (Dr. Jerry Johnson) to carry thìš study
out without the standard purity veiificalion, relying on the stated purity provided by the manufacturer.
This parameter was removed from the study objective section and the report section but inadvertently
left in the experimental section of the protocol.

Approval:

Wor """om..' Le" ('.~~
Study Director '"-:J ( . .... \,

:::::::::~ ~1t.=
EDSP Program Management M; ¡e ~Ld~-'

r~j~ li PûUcl.-
'"

Date 5-(.,05

Date cf 3'- 06
Date ~Is/or

?/:%
5- f,nJ~

C'~5-4--0:ì

Date

Dale

EDSP Battelle QAM
Date

cc: Send final approved copies to:
MSL QA Manager
E.oSP Battelle QAM

DATE: March 16. 2005
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PROTOCOL AMENDMENT
STUDY NUMBER: EDSP.416-01
AMENOMENT NUMeER; A-a

Page 1 of2

ENDOCRINE DISRUPTOR SCREENING PROGRAM AMENDMENT REPORT

ORIØlWAl DOCUMENT SPECIFICATIONS:

DATE: Augusl15.2oo5
I WAUSTUDY DIRECTOR:
Joo JohnsonlMichael Cobb

W=~~~-_.~_~_~_____~'..~...~_m.~.._

~tocol
-.. -.- _.. _ _ ___ _ n'Om_ ~

Entries that are earmarked for change in this amendment are presented as bold, underlined, and
italicized in Gc.vgiaFont

Amending Table 2 with correçt method numbers.

TAaLE2
__"_.._ Test Substarice SjJècifli:atloos:_" "_.."trz ~Dja~nt _~.£ofol. . F(l.!~~.Ng~Proclz ...
sUP$~em Sigma Sigma/Riedel. svp~~g;er Acto. Organics I Si¡¡ma/Riedel

1912:24-9 11S-22.2 6016S.aS'9 e46s2"15~ 67747-o9;:L
.328-137A_.1161aeC.. 4076¿.L......_ LB3Q1-1238 A019271~ 2.22J3X
¿ 97% per ;; 97% per ¿ 96.5% per ;; 97% per ¿ 97% per ¿ 97% per
mfg. . rn~ mf . ll~ . _!!f , rnfl".~96% 97% 96.5%99% 98.5% 99.5%

0.1 M ()'1 M

14 daY$

0.1 M 0.01 M

100%
.. DMSO~

~-n

DATE; March 16. 2005

Battelle Work Assignment No. WA 4-16/17

0.1 M 0.1 M 0.1 M 0.1 M

14 days 14 days

0.1 M

14 daY$ 14 days

0.1 M

100%
DMSO

EDSP .G2-OZS

0.1 M

100%
OMSO

J!£m:
, .022

0.1 M

100% DMSO 100% OMSO
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PROToCOL AMENDMENT
STUDY NUMBER: EOSP.416.01
AMENDMENT NUMBER: A.;;

Page 2 of 2

AMENDMENT:

Table .2

100%100%
DMBO .. DMSO

E2SP.G2-02t~DSP.G2-1)22

TABLE 2
Test Sul)staJlce Sper,ifications:___ .________.~___"__
11iBzAt . Dicofo!. ..F.mrl .............. .....4-NonI1Pr.C?ciz

- Sigm~~ - . SìgmaJR;~d;1 ~sù~~~Gm ." --~;;;;~-nic;;;~jRi;;i

53-70-3115-32"2 6016$-88.9 84852-15-3 67747-09-5.
._lj.S13BC -_ 4076X ~.. i.æÒ1;g3BAülSl271 .... 226X
;, 97% per ¿ 96.5% per ¿.97% per ;; 97'K per ;, 97% per

-~f.~ 9~~%..J~~:~~ "'-.--9~!:i~',~. 9~:~~:=

0.01 M 0.1 M 0.1 M 0.1 M , 0.1 M Ii ..
1~~~oi.~'.~.~:o.':-.:.'.o.'. "i
EeSP.G2.022 EOSP'02:ki~EDSP:H4"02LJ

14 days ays

0.0 M OJ M

100%
DMSO

EDSP.02-l25

REASON FOR CHANGE:

1. Themelhods were Incorrectly Identified by method number when entered into Table 2 when
generating amendment 1to the plõtocol- this current amendment incQrporates the correct methods
numbers Into the protocol.

Approval:

Date ff ~ fl. - o.sWork Assignment Leader

Study Director

EDSP QA Representative

MSL Laboratory Director .:.,- ..J

EDSP Program ManagemenOO ~. Ùo.,d. ~~

EDSP Battelle QAM . Gk.~ j PlM J jJ ct

Date 1'1. /l,-c: n c.

Date t/ rtloS-

Date ~)~/dll
Date 8-l(g .0S

Date r-II,-oS
cc: Send final approved ctlpies to:

MSL QA Manager
EDSP Battelle QAM

DATE: March 16,2005
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EDSP Protocol Deviation Number EDSP.416.01.Dl Page 1 of 2

ENDOCRINE DISRUPTORSCREENlNG PROGRAM DEVIATION FORM

rSTUDY NUMBER: eDSPA1e-01---

DÈVIATION NUMBER: EDSP,416.01-01

TITLE OF"STUDY: AnalysIs of Test'
Substances for Work Assignments 4-16
and 4.17
ËDSP Study Number. EDSP,416.01

WAUCHEM¡CAL REPOSITORY STUDY i
DIRECTOR: Jer Johnson/Michael Cobb for ..~.~.

~:I~1g7Iíl2iÒ$~" --=i'
-00""" de.ø ii "',"'
EDSP,416-Q1

'DEVIATION RELATING TO: --
QAPP ~.. ..............=iDOMP i
sqL-_.. .~:JJ=r~h-u~._..JlB~;:!1p~~Q~~J

ORIGINAL DOCUMENT SPECIFICATIONS:

1. Data Analysis - Protocol EDSP,416-01
Data AnalysIs:

The stabílty data for the 14 day data point (average oftrlpHcate determinations) for each oJ the six
chemicals wll be compared to the average of lhe time zero point for each respecte chemica! (inlUatlon
of stability study). Percent variation frorn the zero point (Day 0) wHl be used to de.termlne instabilty.
Acceptable stability wil be deflnsd as the concentration not degrading more than 10 percent from the
Day 0 cocentration determination. which wìl allow the amount of time that can pass to be determined
after preparation of a formulation before a formulation prepared al1 00% of the target degrades to
wlthin 90% of the target.
2. Lot number specifièd for Feririmol- Protocol EDSP,416-u1
Table 2 indicates the lot of fenarimol employed for the study would be number LB301-123B with a
supplier puiity claim of 98.5%

TABLEZ
Test Sub$tance S eclflcatlons:
OIElt Olèof(d
Sigma SlgmalRledel
53-o-3-~ i1s.si-i
116136C 4076X
¿ $7% per " 96.5% permf , -if¡i...

97% 96,5%

Fonrf
Supølcö!Chem

Service
60168418-9
LB301-123B

" 97% per mfg.

4-NonF
Acro

Organics
~48S2-1s.s
A0192712
" 97% per

rof.
9a.5%

Proc~

Sigma/Riedel

(""6747-09-5'
í ~'2.226X-

,,97% per mfg.

99% 99.5%

0.01 M 0.1 M 0.1 M 0.1M 0.1 M

14 days 14 days 14 days 14 days 14 days

om M 0.1 M
100% OMSO 100% OMSO
EOSP.G2-020 EOSP.02-025

0.1 M

100% OMSO
EOSP.G2-020

0.1 M 0.1 M
=".".~---~".~-

100% OMSO 100% OMSO
EPSP,G2-022 EOSP.H4-021
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eDSP Protocol Deviation Number EDSP.416.Q1-D1 Page 2 of 2

DEVIATION:

1. The stability data for each data point (average of triplicate determinations) was compared to Ihe
nominal concentration of the stabltty solulions prepared at the beginnIng of the study. Percent
varIation from nomInal was used to determine stabHlty. Accptable stabilty was defined as the

concentration not varying more than 10% from the nominai value.
2. The actual lot number for the fenarimol ernployed in the study was LB325-134C with a supplier
purity clairn of 99%

REASON/IMPACT:

1. Malyst fOllOWed typical method used for monitoring stability in previous studies (stabIliy variation
relative to nominal) rather than the original approach described in the protocol.
2. The protocol was W1tten in Decèmberall January (2004-2005) when the received the first order or
fenarimoL The fenarimol received was lot number LB301-123B, but it was a partial shIpment with the
remailler of the shipment on backorder~ When the backordered malerial arriVed In January, it was
from a seaond lot. number LB325.134C. The material from lot LB301-123B was returned for
roplacament with a single lot number, but the proloaol was not amended with the change.

PROPOSED CORRECTIVE ACTION AND SCHEDULE FORCOl\PLETION:

None, beyond this documentation.

ACTtONS TO PREVENT RECURRENCE:

1. Insure clarity with analysts on precise contents of protocol prior to start of stUdy and track that the
protocol is followed throughout the study.
2. Implement appropriate protocl amendments ona timely basis.

Approval:

::~;~~~~Ø~D1lt~

EOSP QA R",~~IaI" '111"' f 7r
Mary Lynn ~~~

EOS? Program Management .q-1 ~ ~~.
David Houchens, Ph.D.

Ct.,-~ d PlO; ),uCl.

Date 7-,.l-OS

Date ~_ l- C/- l) r-

'(/If( 0)'Date

MSL Laboratory Direclor
Dick Ecker

Date ,11161(!~

Date '?l0/iPr-f

EDSP Battelle QAM
Terri Pollock

Dale TJJNB

cc: Send final approved copies to; MSL QA Manager, EDSP Battelle QAM

2
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EDSP Protocol Deviation Number EDSP.416-01-D2 PRge 1 of2

ENDOCRINE DISRUPTOR SCREENING PROGRAM DEVIATION FORM

"n""."_,","","~"..".""_"',..~".__..........._¡.......
TITLE OF Protocol: Analysis of Test ¡
Substances for Work Assignmønt 4~16 and
4~17

EDSP ChamlcalR:ep"osilory Work
Assignment Leader/Study Director: Jerry
Johnson/Michael Cobb "..".."...___..".._....~_.._

=m~:~"f~EDSP.4i6-01 ~I I
jDEVlATION RELATING TO: "'---'--

~:p mJ.._~~__.._.._._ J2SL .lrgtç_s9L..__...._..._ I
_.._...."..........(LLLI'~t~Q5:L....._~._..._.._....LL"" "tyJ.s-~llô!i:,\g-Ls Documentation !

I STUDY NUMBËFFEDSP.416..01.._..--......
i

DEVIATION NUMBER:EDSPA-416-01-D2

ORIGINAL OOCUMENTSPECIFICA TIONS

Experimental Design

Third bullet point under the Experimental Design section of the protocol: Stabilty test solutions
- Stablnty testing wHI be carried out at the stock concentration level (as speoifed tn Table 2) in
sealed, arnber glass bottes" stored refrigerated at apProximately 5"C. A sIngle sample wil be
analyzed on the day of preparaUon (Day 0) and after 14 days of storage.

DEVIATION

i. SlablHty samples for atrazine, dibenz (a,hl anthracene, fenarimol and prochloraz were stored
at room temperature and not refrigerated at approximately 5"C.
2. One set or samples was analyzed the day following sample collection.

REASONllMPACT

1. Technician error In setting up the study and incorrect storage conditions for the stabilty
samples for the aforementioned chemicals. Room temperature storage is generalfyconsidered
a more rIgorous test of stabiliy than refrigerated storage. The fact that the samples were stable
at room temperê1ture suggests that samples stored refrigerated would minimally be as stable.
No negative impact.

2. Samples generally are set up on an autosampler and allowed to run unattended.. In this
instance the run was set up to run ovemight, upon inspectÎon the following mornirig, it was
noted that the run had faHed due to a CCV outside acceptable Iirnits. USing the same set of
samples, maintenance was performed and the GCwas restarted and the run was allowed to
completa, All QC requirements were rnet in the 2M run and the stabilty samples were within the
allowable window. No impact to the data.

PROPOSED CORRECTIVE ACTION AND SCHEDULE FOR
COMPLETION:

None beyond this documentation.

Battelle Work Assignment No. WA 4-16/17 Page 59



EDSP Study Number: EDSP.416-01

EDSP Protocol Deviation Number EDSPA16-01-D2

ACTIONS TO PREVENT RECURRENCE:
Page 2 of 2

1. A serni.annual currency trainIng session for all Chemical Repository (Cil) personnel will be
scheduled by the CR Study Director. During this training, all SOPs relevant to the traInee wil be
revieWed.

2. The BC system periodically malfunctions oris in need of unscheduled maintenance.
Although the incident of these occurrences is rare, it is the reason that QAlQC samples are run
with the analysis. If instrument malfunction reoccurs, a deviation will be written,

Approval:

Study Director
Michael Cobb

Date to-/l/' oS,

Date I (J .. 7 i, t;' ç

EDSP QA Representative
Mary Lynn

Date Il) It-A !l" S-f I
MSL Laboratory Director

Dick Ecker flf~~
Date(\v VJi 0 cr l- )"

/cJ ;/gjP rEDSP Program Management
David Houchens, Ph.D.

C~ £J2l.c

Dale

EDSP Battelle QAM
Terri Pollock

Date \O"llf,05

cc: Send final approved copies to: MSL QA Manager, EDSP Battelle QAM

2
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EOSP Protocol Deviatíon Number EDSP.4'16-01-D3 Page 1 of 2

ENDOCRINE DISRUPTOR SCREENING PROGRAM DEVIATION FORM

'STUDY NUMBER EDSP.416.01
-~

"TEbSP Chemiëãì Reposltory Work
Assignment Leader/Study Director Jerry
Johnson/Michael Cobb

i DEVIATION NUMBER: EDSP.416-01-D3 Date: 12/02/05
¡

TITLE OF Protocol: Analysls ofTest Document deviated from: Protocol
Substances for Work Assignment 4-16 and EDSP.416.01
4.17
DEVIA TIOIrR-ÊIA TING TO:

IT=F~§~P ....~. 1~~~==..'.::..-~~tnLl~1~~:~I:neöus Documëñtat;~~

ORIGINAL DOCUMENT SPECIFICATIONS

1. Protocol Deviation EDSP .416.01-01 stated that: "The actual lot number for the fenarimol
employed in the study was LB325-134C with a supplier purIty claim of 99%."
2. Under the Experimental Design section, the protocol stated:

Cl Substance purIty will be verifed using HPLC, GC/MS or GC/FID as appropriate, and
should be within :13% of the value provided on the Certificate of Analysis by the
manufacturer. To Use substances with values that fall outside thiS:13% range or are
less than 95% pure, writen pre-approval must be secured from the designated EPA
work assignment manager.

Protocol Amendment A-2 states: "Delete the experimental section regarding substance
purity."

DEVIATION

1. Protocol Deviation EDSP.416-01-D1 incorrectly identifed thefenarimollot number. The
correct lot number is 325-134C.
2. The Amendment indicating that the purity determinations should be deleted from the protocol
instructions was written after the purity determinations were already carried out. The
stabilty/purity report wìl include purity results.

REASON/IMPACT

1. The LB letters used in front of the lot nurnber in the devialíon were based on their use as part
of the lot number in correspondence from the supplier, but are not included on the test
substance botte or on the certificate of analysis. No negative impact.

2. The Work Assignment Leader indicated in a communicaHon prior to start of the study that
purity determinatîon would not be required. The Work Assignment Leader was not a required
signature on the protocol, and the purIty determination instructions were inadvertently included
in the protocol per standard GLP requirements. The purity determinations were carried out as
specified in the protocol at the time of the analysis. No impact on validity of study.

PROPOSED CORRECTIVE ACTION AND SCHEDULE FOR
COMPLETION:

None
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EDSP Protocol Deviation Number EDSPA16-01-D3

ACTIONS TO PREVeNT RECURRENCE:
Page 2 of 2

The work assignment leader will receive a copy of all protocols for review prior to approvals.

Approval:

Date 1J.-','-o.5Work Assi9.nment Leader.. (\I~ iJ C)~
Jerry Johnson, Ph.D., ~T e I... \.

Study Director r-\I J J. ¡l
Michael Cobb --

EDSP ~~el;:,","Ye 11Wj ~

am ~--v
EOSP Program Management W I- ~

David Houchens, Ph.D. ,

(~'k0~~?QQj ;'OL~

MSL Laboratory Director
Dick Ecker

EOSP Battelle QAM
Terri Pollock

Date fZ,IZ-o;

Date ¡:Llt/O)
,

Date 1;.1 f I Ð 50

Date /.tÄ~ r

Date 1). '.~-O\

cc: Send final approved copies to: MSL QA Manager, EDSP Battelle QAM
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EDSP Study Number: EDSP.416-01

APPENDIX C
EDSP .416-01 Analytical Methods

Four method documents are included for analysis of the test substances shown in Appendix E:

Atrazine
Oibenz( a, h)Anthracene
Fenarimol
Prochloraz
4-Nonylphenol
Oicofol

EOSP. G2-022-00

EOSP.G2-022-00
EOSP.G2-022-00
EOSP.H4-023-00
EOSP.G2-024-00
EOSP.G2-025-00

These documents were the methods originally developed, validated, and utilized within the
Chemical Repository for the generation of the study results documented in this report.

NOTE: Since all 4 methods utilize the same 6 data collection forms, for this document, the forms
are only provided at the end of the first method to minimize duplication.
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Bane lie
The Business of Innovation

Marine Sciences Laboratory

EFFECTIVE DATE: 2- 7 -05

Method # EDSP.G2-022-00

Battelle Pacific Northwest NatiQiml Laboratories
Marì.ì~nee f. c. ieiie~s.. Laboratory

í 1J lljiPI S
ANALYSIS OF ATRA7-iNR~ DI~Z (A,H) ANTHRACF~NE AND

FENARIMOUtlN DIMÉTH~ ~U. L. FO.. XIDE USING GC WITH FID

'W'~¡iir DETECTION

AUTHOR:
Tim Fortman :irÁ ;)-1

TECHNICAL REVIEWER:
Rebecca

~.~ ¿ 1'1(05
_ -Æ~ _~ -.,::--",

/1# . l-i/1/O s
_~_ _~_~_~_-- SiKn'!~~!T-~:U-- -------- Da1~--::~-:

CHEMICAL REPOSITORY
DIRECTOR:
MiÇJi~~IJ::;g~~__

~004 Battelle Marine Sciences Laboratory
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EDSP.G2.022.00 Study Protocol EDSP.416-01 Page 2 of 13

ANALYSIS OF ATRAZENE. DIBENZ (A, B) ANTHRACENE AND FENARIMOLE IN
DIMETHYL SULFOXIDE USING GC WITH FID DETECTION

1.0 SCOPE AND APPLICA nON

/l!\Jlih fThiS met~od describes lle determination of Atrazine (CAS# 1912-24-9), Dlbenz (a,h)
. L VV ii . Anthrar¡e (CAS# 53-70-3) and Feoarimol6 (CAS# 60168-88-9) in Dimethyl sulfoxide using GC

1.(1/. with FID lletectîon. The method was developed for use in the analysis of Atrazîne, Dibenz (a,h)

'1'1~ Anthrai¡e and FenarímoLiHor Ihe EDSP program.

2.0 DEFINITIONS

Initial Calibration Verifcation
(ICV)

A standard made from a neat material different from the
material used to make the calibration standaJds. Used
to verify the calibration solutions. If none are avaîlable,
a 2nd standard from the same neat materìal is
acceptable.

Continuing Calibration
Verification
(CCV)
Internal Standard (IS)

A mid level calibration standard run after every 10
samples to ensure the instrument is in calibration.

A compound in solution added to every sample to
adjust for variation (the internal standard is arso in the
calibration solutions).

3.0 RESPONSIBLE STAFF

ResearcherlTechnician - sample preparation.
Analyst - analysis, calculations
QA Manager or Representative - data verification
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EDSP.G2.022.00 Study Protocol EDSP.416-01 Page 3 of 13

4.0 ANALYSIS

4.1 Hardware and Reagents

Balance capable of weighing to 0.0001 g
Gas chromatograph (Agilent 5890 or equivalent) with an FID (Flame ionization
detector) and an aulosampler.
J+W D8-5 30m X 0.25 mm X-0.25 um film thickness GC column or equivalent.
Dichloromethane, GC-MS grade or belter. e
Atrazine (CAS# 1912-4-9), Dibenz (a,l1) Anthrai¡e (CAS# 53-70-3), Fenarimoli ~iJ

(CAS# 6016fHl8-9) and 5aAndrostane, (CAS# 438-22-2)(98% purity or betler. i;/Iqr'1.8 ml autosampler vials f'NL.
25.50 and 100 ml amber glass bottles.
Helium for carrier gas, Hydrogen, Breathing Air and Nitrogen for FJD flame.
Softare for collection of data from FID detector, Varian Star Softare, verso
6.2.
Variable positve displacement Pipeltors, to pipette 0.1 ml and 0.010 ml.
Varìly of volumetnc.ila~s.,
Vului i !~lr1c "aSKS 'll/O/~l~ tip.
Dimethyl Sulfoxide 1Jw.l¡l"" '/v

4.2 GC conditions

4.2.1 The GC should be set up as per manufacturer specífícations, for the system
presently in use, the carrier gas pressure is set to 18 PSI, spli vent at 89 ml/min,
septum purge set at 6.9 ml/min. The FID (flame ionization detector) gasses are set
at; air, 300 mirmin, hydrogen, 46 mirmin and nitrogen at 43 mJ/min.

4.3 Calibration Solution

4.3.1 A 5 point curve is used to calibrate the GC over a range that will bracket the
concentration in the stabìlity tests. To start a stock of all chemicals to be included
in the calibration are made at a concentration of about 1000 ug/ml. -0.05 grams is
weighed into a 50 mt volumetric flask and dlluted to the mark with
dichloromethane. Record exact information on the organic standard preparation
form (attachment 1) and give the solution a unique identifying labeL. Pour the
solution into an appropriate size amber vial with a Teflon lined lid. Stabilty of the
calibration solutions should be verified at the end of the test, by the analysis of a
new (freshly made) solution made from the neat material and cornpared to the
calibration solutions.

4.3..2 An internal standard is incorporated with this analysis. The chemical 5 a
Androstane is used as the internal standard and a ~1 000 ugiml solution is made as
described in 4.3.1.

4.32 Serially dilute the solution made jn 4.3.1 to make standards ranging from 0.5 ugiml
to 100 ugrml. The internal standard should be the same concentration in all the
standards, for this series of solutions, 50 and 100 ml. volumes are used for each,
so 1 ml of the 1000 ug/ml internal standard solution is added to the 50 ml voL. flask
and 2 ml to the 100 mi voL. flask for a target concentration of 20 ug/mL This
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EDSP.G2.022.00 Study Protocol EOSP.416-01 Page 4 of 13

calibration targets these concentrations; 0.5 ug/ml, 1 ug/ml, 5 ug/ml, 20 ug/ml and
100 ugfml. Include all information in the standards preparation form (see
attachment 1).

4.4 GC Setup

4.4.1 The GC equipment has the following components, an autosampler, GC oven,
detector (Fin) and a data collection system. The autosampler is set to inject 1 ul
and the injection port is set to 285 deg. C. The oven conditions are; initial temp.
100 deg. C., hold for 1.5 min., ramp at 15 deg. per minute to 320 deg. and hold for
10 min. The FID gasses are described in section 4.2.1, the detector temp. is set at
320 deg. C.

4.4.2 The GC is set in the splitJess mode and the split vent valve Is opened at 2.5
minutes. Split vent and septum purge settings are Usted in section 4.2.1.

4.4.3 The column used is a J+W 08-5 30M X 0.25 mm X 0.25 urn fiim thickness. Flow
thru the column is controlled by the head pressure which is set at 18 PSI (see
section 4,2,1).

4.4.4 The FID detector conditions are described in section 4.2.1. The conditions on the
present system are controlled by valves set up for the detector, the supply gasses
are set up as follows, Hydrogen pressure, 21 PSi, Air pressure, 58 PSI and
nitrogen pressure 34 PSI.

4.4.5 The data system used is Varian's Star softare, version 6.2. The system is set up
to start automatically with the injection of the sample. The run time is set to 25
minutes. Bunch rate is set to 8 and signal to noise set at 100. Different data
systems will employ different nomenclature for the same settings, see softare
manuals for information on how to optimize the software.

4.46 The system used is composed of several different components from different
manufacturers, The method printouts wil only contain lnformatíon pertaining to the
calibration and quantitation of the unknowns, in order to ensure that the conditions
used are recorded, an EOSP GC Analysis Form should be filled out (attachment 2).
Also, much of this information should be included in the "notes" tab on Varian Star's
method.

4.5 Analysis

4.5.2 Prior to the analysis of any samples linearity must be demonstrated. A 5 point
curve is run (minimum of a 4 point curve is needed), the 0 point not considered a
calibration point An r value of greatefthan 0.995 is necessary before analysis
can begin.

4.5.3 Once the calibration is done, If possible it must be verífed with an inital calibration
verifcation sample (ICV). An independent solution is made using a different lot of
the WA 4-16/17 chemicals when available, If not, use of the exlstìng lot is OK.
These solutions are diluted to the proper concentration so that it is within the
calibration range. This solution Is run and the value obtained should be within 16%
ofthe expected value.

4.5.4 After the calibration is verified, a continUing calibration verification (CCV) sample is
run. This sample is usually one of the mid level calibration solutions. The value
obtained should be within 15% of the expected value. A CCV should be run after
every 10 samples.

'Q., I\ bl:ank is pr~paretf-h""".e. Fo'_~..n"".;. Ie"" .'ide:~ J"
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4.5.5 A blank should be prepared with each sampling. A blank is prepared for each
dilutìon. For example if 0.005 mlofsample is taken and diluted with the
dlchloromethane, a blank using 0.005 ml of dimethyl sulfoxide is treated as the
sample. The blank should be .- 3X MOL.

4.5.6 Method Detection Limit (MDL) is determined by preparing a sample at a low
concentration, using similar techniques as used to analyze the stabiliy solution.
This is done 7 times and the MOL is the students T (3.143 for 7 replicates) times the
standard deviation of the seven replicate runs. An MOL should be performed prior
to the analysis of any sample. Samples with no peak or less than the MDL wil be
reported as the MOL and flagged with a "U.

4.6 Purity "A. l) 1lJ I"/i/lr
4.6.1 The confirmation of purity is a reqUiredCom~onent of EOSP studies per the

Chemical Repository (CR) QAPP (Verj!01/07105). Purity analysis wil be
performed unless the CR is instructed not to do so by the sponsor (EPA) due to
technical or budgetary reasons. The Chemical Characterization SOP# MSL-R-009-
00 has additional information. Purity is determined by running a solution of the
material that is at or near the top of the demonstrated linearity of the system. The
solution contaìns only the chemical of interest, no internal standard or other
chemicals, dissolved in dichloromethane. This solution is injected onto the GC and
all the peaks ìn the chromatogram are summarized. The peak corresponding to the
chemícal of interest is then compared to all the other peaks and the purity is the
area of the chemical peak divided by the surn of the total area in the chromatogram
(presented as a percentage). A blank dichloromethane Is run prior to the purity run
and the peaks in the purity run that correlate to peaks In the blank run are
eliminated from the calculation (this includes the solvent peak). This purity should
be 98% or greater and should compare favorably to the purity from the vendor. See
example purity form: attachment 3.

5.0 STABILITY AND FORMULATION VERIFICATION

5.3

5.1 Stabilty for WA 4-16 and WA4-17 chemicals is to run for 14 days. Stability is prepared by
weighing an a Iiq.uot. .Of each chemical into 1.0 mililit.e.etSr. JL.f..9i ''J~YiXLSYlro. Xid. e.. and storing the
solution in a 30 millilter amber bottle (attachment ø: iñ'édé1ân~fopíhe stability are
contained in the Study Protocol. Target concentration is 0.1 M, for Atrazine, 21.6 mglml,
Fenarirnole, 33,1 mglml and 0.0 M for dibenzo (a,h) anthra.cine or2. 78 mg/ml. Sampling
and analysis will be done 2 limes over the course of the stability study.
Sampling is done by removing an aliquot of the sample and diluting it into
dichloromethane wilh an aliquot of the internal standard. For solutions at 0.1 M, 0.005 enl
is added to a 5 ml volumetric flask along with 0.1 ml of the internal standard (1000 ug/ml 5
a androstane) and diluted to mark with dichloromethane. An aliquot of this is placed into a
a 1.8 ml autosampler vial for analysis. For the 0.01 M solution, 0.025 ml is placed into a
1.8 inL autosampler vial with 0.02 ml of the internal standard (1000 ug/ml5a Androstane)
and 0.955 inL of dichloromethane. The vials are capped and are ready for GC analysis.
For an exarnple of the form used fSlr the~t~bility preparation and sampling see
attachments ~ 5. tG., l, ..1' lJ1t/y tJ

Samples should be analyzed on the day of sampling, but if this ìs not possible, samples
should be stored at 4 deg. C. until analysis. If samples are not analyzed òn the day of
sampling, the actual analysis date and storage conditons shall be documented.

5.2

5.4
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5.5 Stabilìty solutions are stored in the same conditìons as the neat materiaL. For this study.

all are stored at room temperature.

6.0 DATA ANALYSIS AND CALCULATIONS

6.1 Prior to analysis of any samples, the instrument is calibrated with a minimum of a 4 point
curve. Intemal standard calculations wil be performed. All calculaUons will be done using
Varian's Star chromatography software, version 6.2. This softare allows the input of a
multiplier, so that any dilutions wil be included with the sotware calculations. For
example, for Atrazine stabilty, 0.005 rol of the 10 ml sample solution is diluted to 5 ml, a
multplier of 1000 is used so that the output from the softare wil give values that reflect
the concentration in the dlluted solution, Calìbration curve fis can be set to either Iînear or
non-Ilnear (quadratic fi), past experience indicates that even though the calibration mees
linearity criteria, the quantification is improved with a non-linear fit.

6.2 PrIor to the tabulation of the data, each chromatogram and report printed by the softare
wil be initaled and dated for GLP complìance.

7.0 QUALITY CONTROL

7.1 A blank is prepared with each sampling. this blank is dimethyl sulfoxide processed
- .,h¡ .. identic 

lilly to the ~tabilty solution. If background levels aresUffici?ntly high (i.e., greater/ 'í~~îJ lthanßl MOL), this value may be subtracted from the values obtained for samples

11(('0' . an. alyzed with that batch. Processing of these samples is very straight forward, thereforeV,. spikes are optional.

ll~ f
c~ 7.2 An initial calibration verifcation (ICV) standard will be analyzed following the calibration

curve. This iev is rnade from a second source when available, but ifa second source Is
not available, the same source is used. Continuing calibration verification standards
(CCVs) will be analyzed after every 10 samples. A CCV is a mid point calibration solution.
If CCV variation exceeds a 15% difference from expected, samples wil be re-run with
acceptable calibration criteria.

7.7 An internal standard is added to each sample, recovery of this internal standard should be
¿80%.

8.0 SAFETY

All analysts following this procedure should be aware of routine laboratory safety concerns,
including all safety protocols regarding use of chemicals, including the following:

· Gloves, protective clothing and safety glasses should be worn when handling samples and
chemicals.

9.0 TRAINING REQUIREMENTS

9.1 All staff performing this analysis should first read this procedure and conduct their first
analysis under the supervision of a staff member who has had previous experience
conducting the procedure, Staff should demonstrate proficiency in the process prlor to
performing the work. Documentation of training wil be performed in accordance with
MSL-A-006, Marine Sciences Laboratory Training.
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10.0 REFERENCES

MSL-A-006 Marine Sciences Laboratory Training

MSL-Q-007-04 Procedure for Determining Method Detection Limits

Federal Regíster (CFR Part 136 Appendix B).
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Table 1. Summary of Data Quality Objectives and Corrective Actions

Quality Control Sample Type Data Quality Objective
IOQO)

Less than ,~ x MOL

Corrective Action

Proedural Blank
onefblch

+ 1 - 20 0/. of true value
+1- 15 % of tru"aValué--""

Re-xlracl and analyze saple batch. If

batc can not be r~extaoted and

aoal)¿OO, "e' Ilg all samPles that are In the
batch. Investigate source of blank
contaminatkin.
If r' value Is outside of crlterlon. re-analye

callbroUon standards, If? Is still out.
perorm Instruent maintenane andior
remaks calibration standards and rérun
calibration samples.
Re-cllbrate. Must mEft OQ In order to
(;ol1nUe DrocaS$rl samPls.
Re.Sl!'p!e." and rern
Re-run CCV, if still not accptable, r~
calibrate and reanalyze affected samples,

Calibration curve accplabinty 7Vlues greater than or equal to 0,995

InlU,,1 calibration verifcation (ICV) standard;
oneftch
Internal Stand¡¡rdRacovll
Conllnulng car,braUon verificallon
standards;
One ever 10'" sample analyed

+ 1- fiP'Æ"ôfiiüê valUe

Repllcale sample precision; triplicates will
be analyzed for stabilty, duplicate lor in-life

PrecisIon: "30% ã;¡"relã¡¡vêstandan
deviation (RSO) or relative percnl
deviation (RPD)

If RS15'õtR?D ¡srot acceplable, risamPle--
and reanalyze. If reanalysis data are still
not acceptable, lIen "" Ilg Ihe values.

If,OCv¡;íiesâ,e'unaccepìâble, chck-íi;e-

sp¡~e soiillon to ensure ii has not
degraded. also c1ec pipettes to ensure

_~__ ., lJey aredelìvering.1.£rate voi"mes. _ __
DQ is based on limited sample analysis as part 01 melìiod development eXPerience, and may require adjustment when more

experience with the method Is avaUable.

Blan~ or MatilxSpike and spike duplicate.
one sel per balch

+/- 20% or true valü,,--

Table 2. Data Qualifiers'

i U The analyte was detecled oo!ow the MOL. NOte: Samples with no peakS are
reported as zero.

S Sam pies ilsQG"ted will, procedural blank contaminãHõñ"--..---'

. QC sample data thai does not ri"èèi"ìhê"OQÕ'¡¡ëëepfa6Iiffý criiëriôn.---'
........~,.~

(j-" "'the"iita are questinable.

D Sam pi" dilute lor analysis. (not.., this procedurè ouUinèS lh.. dilution of the
samples, dala will nolbe D flagged unless diluted othr thn indicated in this
SOP)

Additonal dala qualifier may be added as necessary.
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ANALYSIS OF PROCHLORAZ IN DIMETHYL SULFOXIDE USING HPI..C WITH UVNIS
DEU:ClION

1,0 SCOPE AND APPLICATION

This method describes the determination of Prochloraz in dimethyl sulfoxide (DMSO) using
HPLCiUVMs detection. The method was developed for use in the analysis of Prochloraz for
the EDSP program. The eluent used is an Acetonitrile/Water solution.

2.0 DEFINITiONS

Initial Calibration Verifcation
(ICV)

A standard made from a neat material different from the
material used to make the calibration standards. Used
to verify the calibration solutions.

Continuing Calibration
Verification
(CCV)

A mid level calibration standard run after every 10
samples to ensure the instrument is i,n calibration.

3.0 RESPONSIBLE STAFF

Researcherrrechnician - sample preparation.
Analyst. analysis, calculations
QA Manager or Representalive - data verification

4.0 ANALYSIS

4.1 Hardware and Reagents

Balance capable of weighing to 0.0001 9
High performance liquid chromatograph (Perkin Elmer 250 pump, with a
Gilson 294 liquid autosampler) with UVMs detector (Waters 486 detector) set
at wavelength 204nm.
Phenomenex Synergi 4p hydro-RP BOA 250 X 4.6.mm HPLC column Serial #
258206-4.
Acetonitrile, HPLC grade or better.
Dimethyl sulfoxide (DMSO), reagent grade.
Prochloraz, 97% purity or better.
1.8 mL vials
AutosampJer vial for Gilson Autosampler.
Helium for sparging eluents.
Software for collection of data from UVlVs detector, Varian Star Software,
verso 6.2.

1 ¡Her amber botte with Teflon lined lid.
Variable positve díspfacernent Pipettors, to pipette 0,005 mL.
47 mm glass filter apparatus for filtration of HPLC eluent, i.e. Micro Filtration
System with 300 mL reservoir.
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4.2 HPLC Mobile Phase (Eluent)

4.2. i The pump used is a binary gradient pump, one reservoir is filled with Acetonitrile
while the other is filled with 01 water, the 75:25 eluent is then made by
programming the pump to take 75% acetontrile and 25% water.

4.3 Calibration Solution

4.3.1 A 5 point curve is used to calibrate the HPLC over a range that wil bracket the

concentration in the stabilty tests. To start, a stock is made at a concentration of
about 2.000 ug/mL. Approximately 0.0500 grams is weighed into a 25 mL
volumetric flask and diluted to the mark with Acetontrile. Record exact information
on the standards preparation form (attachment 1) and give the solution a unique
identifying label (include contents, date prepared, prepared by, work assignment
number). Pour the solution into an appropriate sìze amber vial with a Teflon lined
lid. Stabilty of the calibration solutions should be verified at the end of the test by
Ihe analysis ofa new (freshly made) solution preparedfrom the neat material and
compared to the calibration solutions,

4.3.2 Serially dilute the solution made in 4.3. i to make standards ranging from 20 ugfmL
to 450 ug/mL using a solution that wll mimic the eluent, 75% Acetonitrile, 25%
water (use Mobile Phase Preparation form to documentthe preparation of the
eluent (diluent) see attachment 2 for example form). Record all information in the
stäíidardspreparatìõrifõffr(seeattáchfrèrifir.--

4.4 HPLC S&tup

4.4. i The HPLC equipment has 5 main components, a pump, autosampler, HPLC
column, detector and data system. The pump is set up to pump at 1.0 mUmin.
The mobìle phase (eluent) is purged using helium (Hz) for about 15 minutes prior to
running the system. The pump is primed as per instrument instructions and the
flow dìrected thru the HPLC system. The pump run time should be set to 13
minutes.

4.42 The autos ampler is set up to inject 10 ul. A 25 ulloop is installed. See instrument
manual for setup details. The autosampler is then set to flush the contaminated
surfaces with Acetonitrile.

4.4.3 The column used isa Phenomenex Synergi 4~ hydro RP 80A 250 X 4.6 mm

HPLC column Serial # 258206-4. Pressure limit on the column is 3000 PSi, adjust
pump so pressure limit wil shut the pump off prior to damaging the column.

4.4.4 The detector is a UVNis detector set to a wavelength of 204 nm. The detector is
attached to the data collectíon system by way of the analog output frorn the 1 volt
full scale (integrator) terminaL.
The data system used is Varian's Star software, version 6.2. The system is set up
to start automatically with the injection of the sample. The run lime is set to 13
minutes. Data is collected at 10 Hz. Calibratíon samples are run prior to analysis
and the software is used to calculate the unknowns. See software manuals for
setup.

4.4.5 This system is composed of several different components frorn different
manufacturers. The method printouts will only contain information pertaining to the
calibration and quantitation of the unknowns, in order to ensure that the conditions
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4.5 Analysis

4.6 Purity

used are recorded, an EDSP HPLC Analysis Form should be fmed out (attachment
3). Also, much of this infomiatlon should be Included in the ~notes" tab on the
Varian Star method.

4.5.1 Solutions run on the HPLC should have similar composition to the eluent. For
example, the solution for Prochloraz has 0.005 mL of the solution placed into a 1.8
mL vial wIth 0.995 mL of the eluent. Using a transfer pIpette. the solution is mixed
then transferred to a 1 mL autosampler vial designed for the Gilson autosampler.

4.5.2 Prior to the analysis of any samples, linearity must be demonstrated. A 5 point
curve is run (minimum of a 4 point curve is needed). An r2 value of greater than
0.995 is necessary before analysis can begin.
Once the calibration is done, If possible, it should be verified with an inìtal
calibration verification sample (lCV). An independent solution is made using a
different lot of the Prochloraz and diluted to the proper concentration so that it Is
within the calibration range. This solution is run and the value obtained should be
within +/-10% ofthe expected value.
After the calibration is verifed, a continUing calibration verification (CCV) sample is
run. This sample is usually one of the mid level caHbration solutions. The value
obtained should be within + 1-1 0% of the expected value. A CCV should be run
after every 10 samples.
A blank should be prepared with each sampling. For example, if a 0.005 rnl of
sample is taken and diluted with the eluent, a blank DMSOI using 0.005 mL is
treated as the sample. The blank should be .; 3X MOL.
Method Detection Limit (MOL) is detemiined by preparing a sample at a low
concentration, using similar techniques as used to analyze the stabilty solution.
This is done 7 limes and the MDL is the students T (3.143 for 7 replicates) times
the standard deviatìon of the seven repHcate runs. An MDL should be performed
prior to the analysis of any sample for. Samples with no peak or
less than the MDL wil be reported a the MDL and flagged with a "U.

ff'æ./1~_ ¿PI ii" j
71.rZ;l&y ~ i"lL;!1vJAMI pre/"'''''

All EDSP studies require confirmation of purity unless a writen waiver is received
from the EPA. The Chemical Characterization SOP# MSL-R-009-00 has additional
information. Purity is determined by running a solution of the material that is at or
near the top of the demonstrated linearity of the system. All the peaks in the
chromatogram are summarized. The peak corrsponding to the Prochloraz is then
compared to all the other peaks and the purity is the area of the Prochloraz peak
divided by the sum of the total area in the chromatogram (presented as a
percentage). A blank is run prior to the purity run and the peaks in the purity run
that correlate to peaks in the blank run are eHminated from the calculation. This
purity should be 97% or greater and should compare favorably to the purity from
the vendor. Note; the limitation of using a UVNls detector for purity is that one
cannot be certain that the impurities wil absorb at the same wavelength. This
purity is an estimation. See example purity form: attachment 4.

4..5.3

4.5.4

4.5.5

4.5.6

4.6.1
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5,0 STABILITY

5.1 Stabilty for Prchloraz is to run for 14 days. Stabilty is prepared by weighing an aliquot of

Prochloraz into a 30 millìliter amber bottle with 10 milliiters of DMSO (attachment 5). The
details for the stabìlty are contained in the Study Protocol. Target concentration is 0.1 M,
or about 37.7 mg/mL. Sampfìng and analysis wìl be doneKtimes over .the course of the
stabilty study. ~ .l".rt6W';Rr

5.2 Sampling is done by removing an aliquot of the sample and diluting it into a solution
similar to the mobile phase. 0.005 mL of the solution is placed into a 1.8 mL autosampler
vial with 0.995 mL of the mobile phase (see 4.2.1). Using a transfer pípelle, mix the
solution in the vial then transfer it to a 1 mL autosampler vial that works with the
aulosampler.

5.3 For an example of the form used for the stabilty preparation and sampling see
attachments 5 and 6.

5.4 Samples should be analyzed on the day of sampling, but if this is not possible, samples
should be stored at 4 deg. C. until analysis. If samples are not analyzed in the day of
sampling, the actual analysis date and storage condilons shall be documented.

6.0 DATA ANALYSIS AND CALCULATIONS 

6.1 Prior to analysis of any samples, the lnstrment is calìbrated with a minimum of a 4 point

curve. External standard calculatfons will be performed. All calculations wil be done
uslng Varian's Star chromatography softare, version 6.2. Thls software allows the input
of a multiplier, so that any dilutions wfl be included with the softare calculations. For
example, for Prochloraz stabilty, 0.005 mL of the stock Îs diluted with 0.995 mL of eluent
and a multplier of 200 is used so that the output from the softwre wìl give values that
reflect the concentration in the stabilty solution. Calibration curve fis can be set to non-
linear (quadratic fi) or a linear fit.

6.2 Prior to the tabulaUon ofthe data, eaCh chromatogram and report printed by the software
will be initialed and dated for GLP complìance.

7.0 QUALITY CONTROL

A blank is prepared with each sampling, this blank is DMSO processed ldentically to the
stability solution. If background levels are suffciently high (ì.e., greater than 3 x MDL), this
value may be subtracted from the values obtained for samples analyzed with that batch.
Processing of these samples is very straight forward, therefore spikes are optfonal. Whenever
available, an initial calibration verifcation (lCV) standard (made from a second source, not the
same source as the calibration standards) wil be analyzed following the calibration curve.
Continulng calibration verification standards (CCVs) wil be analyzed after every 10 samples. If
CCV variation exceeds a + 1-1 0% difference from expected, samples wil be re-run with
acceptable calibration criteria.
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Table1. Summary of Data Quality Objectives and Corrective Actions

~~------ ' Sample Typ - - Data QualitY Objectlveá
-
Corrective

.~_.~~
Quality Control Action

lDQO) --y""..~-~y
Re-extact and analy sample batch.Proedural Slank Less than 3 x MOL

one/batch If batch cao oot be re-extracted and
analyzed, "S" flag all samples that are
In the batch. Investigate source!; of

7-'--'"- blank conta.mina.lion.
'Caiibmtiorl cwve acceptabH¡ty r vãlues greater than or equallo 0.99 If r value is outside of cnterion, ré-

analyze calibration standards, if i- is
still out, ¡Xrform instl'ment
maintenance andlor remake calibrolion
standards and rerun calibration
samoles.

loltal calibration verificatin (leV) + /-1 0 % oftrue value Ra.calbrate. MUst meet OQO in order
~Qard; onelbatc-l._______________ to contioue Drecession samples.

Continuing calibration veiitication +/-10 % of true value Ra.run CCV, if still not acceptable, ra.
standards; calibrte and reanalye affacte
one every 10'" sample aoal~ samoles.
Replicate sample precision; tripticates Precision: 30% as relative standard If RSO is not acceptable, resample
will be analyzed deviation (RSO) and reanalyze. If reanalysis data are

sim oot accetable, then ".. llag the
values.

Blànk or Màtrix SpìkeiiÕd spike + /-15% oftrua value If recoveiies are unacceptable. check
duplicate, one set per batch the spike solution to ensure it has not

L degraded, 

also check pipettes to
ensure they are deUverìngaccurate

.=,,~-~..- - ---_._.__.- _______.___ ~lumes.______________ - _a DOO is based on limited sample analysis as part of method development expeiience, and may require adjustment
when more expeiience w1th the method is avallable.

Table 2. Data QuaHfiersá

U The analyte wasdetectedbeìöwii
peaks are reportd as zero.

S Samples assoCiatedwith 'procedur

. QC sarnpië data that does not me
-~..

The data are questionable.Q

0 Sample diluted for afli.lsis_ (note:
dilution of the samples, data will n
other than indicated in this SOP)

-. '_'_n"__~___.__

eMOL. Note: Samplmi"with no

al blank contamination.,

et the DOO acceptabiUty cnteiion.

this procè-dweOlJtlinesiÏi-è-----------
ot be D flagged unless diluted

Additional data qualitiers may be added as necessary.

8.0 SAFETY

All analysts following this procedure should be aware of roulìne laboratory safety concerns,
including all safety protocols regarding use of chemicals, including the following:
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· Gloves, protective clothing and safety glasses should be worn when handling samples and
chemicals.

9.Q TRAINiNG REQUIREMENTS

9.1 All staff performing this analysis should first read this procedure and conduct their first
analysis under the supervision of a staff member who has had previous experience
conducting the procedure. Staff should demonstrate proficiency in the process prior to
performing the work. Documentation of training wil be performed in accordance with
MSL-A-Q06, Marine Sciences Laboratory Training.

9.2 All staff should have received training in the handling of chemicals and the use of fume

hoods.

10.0 REFERENCES

MSL-A-Q06 Marine Sciences Laboratory Training

MSL-Q-007-04 Procedure for Determining Method Detection Limits

Federal Register (CFR Part 136 Appendix B),
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ANALYSIS OF 4-NONYLPltENOL (MIX OF ISOMERS) IN DIMETHYL SULFOXIDE
USING GC WITH FID AND MS DETECTION. .

,b~ø'tf~.l k CJ/J''/.5¿ -/TJ
~ tffu:; w r;;.. Fl)).S lf .oel- l & -j) .¿.1.0 SCOPE AND APPLICATION ?,¡ (;A/~

~..~.~---~-'---""

This method describes the determination of 4-nonylphenol (
sulfoxide using GC with FID and MS detection. Stabilty and
done using the GC-FID, purity wìH be done on the GC-MS.

2.0 DEFINITIONS

Initial Calibration Verification
(lCV)

A standard made from a neat material different from the
material used to make the caUbration standards. Used
to verify the calibration solutions. If an alternative
source of material is not available. a 2nd standard
prepared from the primary neat material is acceptable.

Continuing Calìbration

Verification
(CCV)
Internal Standard (IS)

A mid level calibration standard run after every 10
samples to ensure the instrument is in calibration.

A compound in solution added to every sample (except
purity sample) to adjust for variation (the internal
standard is also in the calibration solutions).

3.0 RESPONSIBLE STAFF

ResearcherlTechnician - sample preparation.
Analyst - analysis, calculations
QA Manager or Representative - data verification
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4.0 ANALYSIS

4.1 Hardware and Reagents

'Balance capable of weighing to 0.0001 g
Gas chromatograph (Agilent 5890 or equivalent) with an FID (Flame ionization
detector) and a mass selective detector (agilent 5970 or equivalent) and an
autosampler.
J. .+W D8-5 30m X 0.25 mm X 0.25. pm film thic. wiess GC co... lumn or. . ...wi * /). ,./!$equivalent. 1"f-;(jGl.dt- 4," oz,.;.r
Hexane, GC-MS grad~,f ø-i -oè..l~l I~ßf
4~nonylphenol (CAS#~nd 50: Androstane, (CAS# 438-22-2) 98%
purity or better.
1.8 mL autosampler vials
25, 50 and 100 mL amber glass bottes.
Helium for carrier gas, Hydrogen, Breathing Air and Nitrogen for FID flame.
Software for collection of data from FID detector, Varian Star Softare,
version 6.2 and MS softare, Agilent G1701AA.
Variable positive displacement Pipettors, to pipette 0.1 mL and 0.010 mL.
Varlty of volumetric flasks.
Volumetric flasks
Dimethyl Sulfoxide

4,2 GC Setup (FID)

4.2.1 The GC equipment has the following components. an autosampler, GC oven,
detector (FID) and a data collection system. The autosampler is set to inject 1 pL
and the injectíon portis set to 250. C. The oven conditìons are; initial temp. 50.
C., hold for 1.5 min., ramp at 150 C. per minute to 3200 C and hold for 1 min. The
detector temperature is set at 320. C.

4,2.2 The GC Is set in the splitless mode and the spilt vent valve is opened at 2.5
minutes. Spllt vent is set at 89 mUmin and septum purge is set at 6.9 mLlrnin

4.2.3 The column used is a J+W OB-5 30M X 0.25 mm X 0.25 l1m film thickness. Flow
thru the column is controlled by the head pressure which is set at 18 PSI.

4.2.4 The FID detector conditions are controlled by valves set up for the detector, the
supply gasses are set up as follows, Hydrogen pressure, 21 PSI, Air pressure, 58
PSi and nitrogen pressure 34 PSI.

4.2.5 The dala system used is Varian's Star softare, version 6.2. The system is set up
to slart automatically with the injection of the sample. The run time is set to 21
minutes.. Bunch rate is set to 8 and signal to noise set at 100. Different data
systems wiI employ different nomenclature for the same settings, See softare

manuals for information on how (0 optimize the softare.

4.2,6 The system used is composed of several different components from diferent
manufacturers. The method printouts wil only contain information pertaining to the
calibration and quantitation of the unknowns, in order to ensure that the conditíons
used are recorded, an EDSP GC Analysis Form should be fíled out (attachment
2), Also, much of this information should be included in (he "notes" tab on Varian's
Star method.
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4.3 GC Setup (MS)

4.3.1 The GC is set with the following parameters. The autosampler is set to inject 1 ilL
and the injection port is set to 250' C. The oven conditions are; initial temp. 50'
C., hold for 1.5 min., ramp at 15° C per minute to 320' C and hold for 1 min. The
transfer line temperature is set at 300' C.

4.3.2 The GC is set in the splìtess mode and the split vent valve is opened at 1.5
minutes. Split vent is set at 99 mUmin and septum purge is set at 1.8 mUmin.

4.3.3 The column used is a J+W DB-5 30M X 0.25 mm X 0.25 ¡i film thìckness. Flow

thru the column is controlled by the head pressure which ls set at 9 PSI.
4.3.4 The GC and MS detector condltlons are controlled by the softare, it is operated

in full scan, scanning from 30 emu to 300 amu. Solvent delay is set at 5 minutes.
Scans per second are set at 2.91, threshold is set at 500 and EM voltage set at 94
volts above 8utotune value.

4.3.5 The GC-MS is used for purity determination and not quantitative analysis, no
calìbration curve is needed forttis.

4.3.6 The GC-MS is tuned using PFTBA and the internal tuning program. The values
obtained from a scan of the PFTBA should meet the criteria in table 1.

4,3.7 An air/water check is done to ensure no leaks in the system whlch can degrade the

source. Nitrogen (ion 28) and water (ion 18) abundance should be less than 10%
of the PFTBA ion 69 abundance.

TABLE 1. PFTBA TUNING CRITERIA

M/Z
69 (base peak)
219
502

ION ABUNDANCE(')
100%
30-60%
",1%

(.J Relative to base peak m/z 69

4.4 Calibration Solution (FID)

4.4.1 A 5 point curve is used to calibrate the GC over a range that wil bracket the
concentration in the stabiliy tests. To start a stock of the 4-nonylphenol is made at
a concentration of about 1000 ¡.g/mL. -0.05 grams is weighed into a 50 mL
volumetrlc flask and diluted to the rnark with methylene chloride. Record exact
information on the organic standard preparation form (attachment 1) and give the
solution a unique identífylng labeL. Pour the solution into an appropriate size
amber vial with a Teflon lined lid. Stabilty of the calibration solutions should be
verified at the end of the test, by the analysis of a new (freshly made) solution
made from the neat material and compared to the calîbration solutíons.

4.4.2 An internal standard is incorporated with this analysis. The chemical 5 a
Androstane is used as the internal standard and a -1000 ¡ig/mL soluUon is made
as described in 4.4.1.
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4.4.3 Serially dilute the solution made in 4.41 to make standards ranging from 10 ¡.g/mL
to 200 P9/mL. The internal standard should be the same concentration in aU the
standards. for this series of solutions, 50 ml volume is used for each, so 1 mL of
the 1000 IJglmL intemal standard solution is added to the 50 mL vol. flask for a
target concentration of 20 iig/mL. This calibration targets these concentratìons;
10 iig/mL, 20 iig/mL, 50 ¡.glmL, 100 ¡.g/mL and 200 ¡.g/mL. Include all information
in the standards preparation form (see attachment 1).

4.5 Analysis

4.5.2 Prior to the analysis of any samples linearity must 00 demonstrated. A 5 point
curve is run (minimum of a 4 point curve is needed), the 0 point not considered a
calibration point. An r value of greater than 0.995 is necessary before analysis
can begin,

4.5.3 This material is a mix of isomers and quantification is done summarizing the peaks.
Varian star software has a function called, groupIng which summarizes all the peaks
within a specified window. The 4-nonylphenol isomers all elute within 2 minutes. A
window using this grouping function of 2 minutes is set With the midpoint of the
window at. the center of the group of peaks. The softare then reports one number
for this group and the midpoint is entered into the softare at the peaks retention
time.

4.5.4 Once the calibration is done, if possible it must be verified with an initial calibration
verification sample (ICV). An independent solution Is made using a different lot of
the 4-nonyl-phenol when available, Lf not, use of the existing lot is OK. This solution
Ls diluted to the proper concentration so that Jt is within the calibratíon range. This
soluUon is run and the value obtained should be within 15% of the expected value.

4.5.5 After the calibration is verified, a continuing calibration verification (CCV) sample is
run. This sample is usually one of the mid level calibration solutions. The value
obtained should be withLn 15% of the expected value. A CCV should be run after
every 10 samples.

4.5.6 A blank should be prepared with each sampling. A blank is prepared for each
dilution. For example if 0.005 mL of sample is taken and diluted with the
dichloromethane, a blank using 0.005 mL of dirnethyl sulfoxide is treated as the
sample. The blank should be.: 3X MDL.

4.5.7 Method Detection Limit (MDL) is determined by preparIng a sample at a low
concentration, using similar techniques as used to analyze the stabilty solution.
This is done 7 times and the MDL is the students T (3.143 for 7 repUcates) times the
standard deviation of the seven replicate runs. An MOL should be performed prior
to the analysis of any sample. Samples with no peak or less than the MDL wil be
reported as the MOL and flagged with a .U.

4.6 Purity

4.6.1 The confirmation of purity is a required component 01 EDSP studies per the
Chemical Reposítory (CR) QAPP (Ver 2, 01/07105). Purity analysis wil be
performed unless the CR is instructed not to do so by the sponsor (EPA) due to
techn1cal or budgetary reasons. The Chemical Characterization SOP# MSL-R-009-
00 has additional information. Purity is determined by running a solution of the
material that is concentrated enough that a sufficient signal is seen on the GC-MS
in full scan mode. The solution conlains only the chemical of interest, no internal
standard or other chemicals, dissolved in methylene chloride. This solution is
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injected onto the GC and run with the parameters described in section 4.3. The 4-
nonylphenol is a mix of isomers. In order to determine which peaks are associated
with 4.nonlyphenol and which are impuriUes, the mass spectra obtained is
assessed.

4.6.2 The TIC (to'tallon Chromatogram) is integrated and a list obtained of all peaks.
This TIC includes aU fragmentation icns. The iscmers of 4-ncnylphencl have
variable fragmentaticn patterns but several fragments wìf be ccmmon to' all the
isomers. Ion 107 and ion 220 are chosen to' represent the 4-nonylphenol isomers.
Fragment 107 is frO'm the cleavage of the carbon carbon bond between the 1s1 and
2nd carbon atom on the nonyl chain. This forms the common fragment af 4-
methylphenol, ion 107. The other ion chosen is the molecular ion 220.

4.6.3 The softare is used to extract ion 107 from the TIC. The 1 07 ion chromatogram is
then integrated and a list cbtained cf all peaks, This is printed out The softwre is
again used to extract the 220 ion frcm the TIC and this is integrated and the list O'f
peaks prInted cut. The peaks are tabulated So' that peaks cf the same retentian
time are listed tag ether for the TIC, ion 107 and ion 220 (a retentian time window of
0.02 minutes is used to determine if the retention times are the same). The peaks in
the TIC that have retention times matching both the ion 1 07 and ion 220
chromatograms are considered 4-nonylphenol peaks, these areas are summed and
considered the 4-nonylphenol. Peaks in the TIC that have one or both ions missing
are considered impurities, these areas are sumrned and are considered the
impuriles.

4.6.4 The area of the peaks in the TIC that are associated with the the 4-nonylphenol
peaks is divided by The area of all the peaks in the TIC (summation of both the
impurities and the 4-nonylphenol, presented as a percentage). A blank
dichloromethane is run prior to the purity run and the peaks in this TIC of this blank
are summed and subtracted from the 4-nonylphenol TIC area total. This purity
shauld be 97% or greater and should compare favorably to the purity from the
vendor.

5.0 STABILITY AND FORMULATION VERIFICATION

5.1 Stabiliy farWA 4-16 chemicals is to run for 14 days. Stabilty is prepared by weighing an
aliquot of the 4-nonylphenol into 10 mìlilters of dimethyl sulfoxide and storing the saiution
in a 30 milífter amber bottle. The details for the stabilty are cantained in the Study
Protocol. Target concentration is 0.1 M or 22 mgfmL. Sampling and analysis wil be done
2 times over the course of the stabilty study, T"'O and day 14.

5.2 Sampling is done by removing an aliquot of the sample and diluting it into
dichloromethane with an aliquot of the internal standard. For 4-nonylphenol, 0.005 mL is
placed into a 1.8 mL autosampler vial with 0.02 ml of the internal standard (1000 ug/mL
Sex Androstane) and 0.975 mL of dichloromethane. The vials are capped and are ready

for BG analysis.
5.3 Samples shauld be analyzed on the day of sampling, but if this is not possible, samples

should be stored at 4 Ó C. unti analysis. If samples are not analyzed on the day of
sampling, the actual analysis date and storage canditions shall be documented.

5.4 Stabilty solutions are stored at 4ó C.
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6.0 DATA ANALYSIS AND CALCULATIONS

6.1 Prior to analysis of any samples, the instrument is calibrated with a minimum of a 4 point
curve. Internal standard calculations wil be performed. All nonpurity calculations wil be
done using Varian's Star chromatography softare, version 6.2. This softare allows the

input of a multplier, so that any dilutions wil be included with the softare calculations.
For example. for this stabilty, 0.005 mL of the 10 mL samplesolutìon is dîluted to 1 mL. a
multiplier of 200 is used so that the output from the software wil give values that reflect
the concentration in the dlluted solution. Calibration curve fis can be set to either linear or
non-linear (quadratic fit), past experience indicates that even though the calibration meets
linearity criteria, the quantifcation is improved with a non-linear fit.

6.2 Prior to the tabulation of the data, each chromatogram and report printed by the softare
wil be initialed and dated for GLP compliance.

7.0 QUALITY CONTROL

7.1 A blank is prepared wìth each sampling, this blank is dimethyl sulfoxide processed
~ / ide)itically to the stabilty solution. If baCkground levels are suffcienUy high (Le.. greater

¡f'!t.¡. thañß' x MDL). this value may be subtracted from the values obtained for samples

c/~~/' analyzed with that batch. Processing of these samples Is very straight foiward. therefore
"t."., \ spikes are optionaL.
" ¡&/P b
,t~/ 7.2 An inital calibration verifcaUon (ICV) standard wil be analyzed following the calibration

'1 curve, This iev is made from a second source when available, but if a second source is

not available, the same source is used. Continuing calibration verification standards
(CCVs) wil be analyzed after every 10 samples. A CCV is a mid point calibration solution.
If CCV variation exceeds a 15% difference from expected, samples wil be re-run with
acceptable calibration criteria.

7., An internal standard is added to each sample, recovery of this internal standard should be
L f80%.'1" 1''1¿.rtL,_ø;~(q'

t . 'tl"
t¥efJ L
j.'T;:l 8. a

1it/p/

SAFETY

All analysts following this procedure should be aware of routine laboratory safety concerns,
including fill safety protocols regarding use of chemicals, including the following:

· Gloves, protective clothing and safety glasses should be worn when handling samples and
chemicals.

9.0 TRAINING REQUIREMENTS

9.1 All staff performing this anaiysis should first read this procedure and conduct their first
analysis under the supervision of a staff member who has had previous experience
conducting the procedure. Staff should demonstrate profIciency In the process prior to
performing the work. Documentatîon of training wil be performed in accordance with
MSL-A-006. Marine Sciences Laboratory Training.

9.2 All staff should have received training in the handling of chemicals and the use of fume
hoods.
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10.0 REFERENCES

MSL-A.006 MarineScisncss Laboratory Training

MSL-Q-007-04 Procedure for Determining Method Detection Limits

Federal Register (CFR Part 136 Appendix B).
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Table 1. Summary of Data Quality Objectives and Corrective Actions

QuaiTiY Control -Cörrective
-_...-

Sample Type Data Quality Objective Action

-PrOCedural
-~- '__'_n___"'~._m_......_...~ ..._._--~~_.JQQ())

R';¡;X¡ràct and analyze sample balch.Blank Less than 3 x MOL If
one/batch batch can not be r(Hlldacted ànd

analyZ, "B' flag all samples that are in the
balch. Investigate sources ofblank

CalIbration-curve accetabllìty r valuesgreater than or equal kiO.995
contaminalion. ........._~

If r value is outside of crìterion, re-analyze
calibration standards, if r" Is still out,
perform insir ent maintenance and/or
remake calibration standards and reru
caUbration samDløs.

Inîtal calibration verílcalÎon (lCV) ståridard; +/- 15 % of true valuo Re-calìbrate. Must rne(¡t DQO In order toonaltch continue nmcessino samnles. . ...-iñîers¡àñdâidl'feCv~ +/.20 % of true value Re.amPfa and rerun
Continuing calibration verificatlon +/- 15 % of tre value Re-run CCV, ff stili not acceptable, re-
standards; calibrte and reanalyze affecte samples.
one eve 10'" sample analyz

. RePicate sarrì¡;¡eprêêi;I¡¡;¡ii¡;¡iooÎe;"Wilr P'edsL6iíi ... äö%ilsielilllve standard
_...._-

if RSD or RPO is not accptable, resample
be analyzed for slabflly, duplIcate for in.llfe deviation (RSD) or relative percent and reanaly. If reanalysis data ara sWI

devìation (RPD) not acceptable, then ... flag tha valUs,

Blank or Matrix Spike and spike Qlfpllcate, +/. 20% 01 lrlfe value
..

If recveries are unacceptable, chack lhe
one set per batch spike soution to enure It has not

degraded, also check pipettes 10 ensure
,- __'.'_"_".._'_"_'_"_=_~_O_~.'_='n..... -".--,=~W_"--- they are deliverinn aecure!'" v'1!irnes.

000 is based. on limited ;¡ample analysis as part of meth develol'ment experience, and may reqUlra adju;¡tment when more
eXl'ertelii;e with Ihe method Is avallable.

Table 2. Dala Qualifiers'

U i The anaiyle was deteded below the MoL. Not.., Samples withril) pæks are

I reported as zero.
i

'S'TSamPisassoiated W¡lhprocedural¡;¡ank contamiíiãtìí:

QC sample data that does not meet the DQO acceptiiillty crilerion.

Q The data ara questionable.

o Sample diluted foråÎÌ"IYšis"(noie:t¡;¡;pioèeu'e oulln"s the dilution of ttië'
sampl(l, dala vim not be 0 flagge unless diluted other than În(licaied In this
SOP)

AddHional (lala qualifiers may be added as necessary.
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ANALYSIS OF DICOFOL IN DIMETHYL SULFOXIDE USING GC WITH Fil
DETJijCllON

1.0 SCOPE AND APPLICATION

This method describes the determination of Dicofof (CAS# 115-32-2) in Dimethyl sulfoxide
using GC with FID detection. The method was developed for use in the analysis of Dicofol for
the EDSP program.

2.0 DEFINITONS

Initial Calibration Verifcation
(ICV)

A standard made from a neat material diferent from the
material used to make the calibration standards. Used
to verify the calibration solutions. If none are available,
a 2nd standard from the same neat material is
acceptable.

Continuing Calibration
Verification
(CCV)
Internal Standard (IS)

A mid level calibration standard run after every 10
samples to ensure the instrument is in calibration.

A compound in solution added to every sample to
adjust for variation (the internal standard is also in the
calibration solutions).

3.0 RESPONSIBLE STAFF

Researcherrrechnician . sample preparation.
Analyst - analysis, calculations
QA Manager or Representative - data verification
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4.0 ANAL VSIS

4.1 Hardware and Reagents

Balance capable of weighing to 0.0001 g
Gas chromatograph (Agilent 5890 or equivalent) with an FID (Flame ionization
detector) and an autosarnpler.
J+W DB-5 30m X 0.25 mm X 0.25 um film thickness GC column or equivalent.
Dichloromethane. GC-MS grade or better.
Dicofol (CAS# 115-32-2) and 5aAndrostane. (CAS# 438-22-2) 98% purity or
better.
1.8 mf autosamplervials
25, 50 and 100 ml aml;er glass bottles.
Helium for carrier gas, Hydrogen, Breathing Air and Nitrogen for PID flame.
Softare for collection of data from FID detector, Varian Star Softare, verso
6.2.
Variable positive displacement Pipettors, to pipette 0.1 ml and 0.010 mL
Varíly of volumetric flas~s. l J ~¿q..~
Volum9trie ilasks A..I.-c .. ¡ (, !(Jr
Dimethyl Sulfoxide '-71(0 ~ ,~ d

4.2 GC conditions

4.2.1 The GC should be set up as per manufacturer specifications, for the system
presently in use, the carrier gas pressure is set to 18 PSi, split vent at 89 ml/mìn,
septum purge set at 6.9 mVmin. The FID (flame ionization detector) gasses are set
at; air, 300 ml/min, hydrogen, 46 ml/min and nitrogen at 43 ml/min.

4.3 Calibration Solution

4.3.1 A 5 point curv is used to calibrate the GC over a range that wìt bracket the
concentration in the stabilty tests. To start a stock. of dicofol is made at a
concentration of about 1000 ug/mL. -0.05 grams is weighed into a 50 ml
volumetric flask and dHuted to the mark with dichloromethane. Record exact
information on the organic standard preparaUon form (attachment 1) and give the
solution a unique idenUfying labeL. Pour the solution into an appropriate size
amber vial with a Teflon lined lid. Stabilty Of the calibration solutions should be
verified at the end of the test, by the analysis of a new (freshly made) soluIÎon
made from the neat material and compared to the calibration solutions.

4.3.2 An intemal standard is incorporated with this analysis. The chemical 5 a
Androstane is used as the internal standard and a -1000 ug/ml solution is made as
described in 4.3.1.

4.3.2 Serially dilute the dicofol solution made in 4.3.1 to make standards ranging from
0.5 ug/ml to 100 ug/ml. The internal standard should be the same concentration in
all the standards, for this series of solutions, 50 and 100 ml. volumes are used for
each, so 1 ml of the 1000 ug/ml internal standard solution is added to the 50 ml
vol. flask and 2 ml to the 100 ml vol. flask for a target concentration of 20 ugfml.
This calibration targets these concentrations; 0.5 ug/ml, 1 ugfml, 5 ug/ml, 20 ug/ml
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and 100 ug/mL Include all information in the standards preparation form (see
attachment 1).

4.4 GC Setup

4.4.1 The GCequipment has the following components, an autosampler, GC oven,
detector (FID) and a data collection system. The aulosampler is set to inject 1 ul
and the injection port is set to 210 deg. C. The oven conditions are; initial temp. 50
deg. C., hold for 1.5 min., ramp at 15 deg. per minute to 320 deg. with no hold
time. The FID gasses are described in section 4.2.1, the detector temp. is set at
320 deg. C.

4.4.2 The GC is set in the splitfess mode and the split vent valve is opened at 2.5
minutes. Split vent and septum purge settngs are listed in section 4.2.1.

4.4.3 The column used is a J+W DB-5 30M X 0.25 mm X 0.25 um film thickness. Flow
thru the column is controlled by the head pressure which is set at 18 PSI (see
section 4.2.1).

4.4.4 The FID detector conditons are described in section 4.2.1. The conditions on the
present system are controlled by valves set up for the detector, the supply gasses
are set up as follows, Hydrogen pressure, 21 PSI, Air pressure, 58 PSI and
nitrogen pressure 34 PSI.

4.4.5 The data system used is Yarian's Star softare, version 6.2. The system is set up
to start automatically wtth the injection of the sample. The run time is set to 19.5
minutes. Bunch rate is set to 8 and signal to noise set at 100. Different data
systems will employ different nomenclature for the same settngs, see softare
manuals for information on how to optimize the softare.

4.4.6 The system used is composed of several different components from different
manufacturers. The method printouts wll only contain information pertining to the
calibratíon and quantitation of the unknowns, in order to ensure that the conditons~
used are recorded, an EDSP GC Analysis Form should be fined out (attachment,). --l

Also, much of this information should be included in the "notes' tab on Yarian Star's "lt/rn~~d ~ ~
4,5 Analysis

4.5.2 Prior to the analysis of any samples linearity must be demonstrated. A 5 point
curve is run (minimum of a 4 point curve is needed), the 0 point not considered a
calibration point. An tl value of greater than 0.995 is necessary before analysis
can begin.

4.5.3 Once the calibration is done, if pOSSible it must be verified with an ioWal calibration
verification sample (ICY). An independent solution is made using a different lot of
the dicofol when available, if not, use of the existing Jot is OK. This solution is
diluted to the proper concentration so that it is within the calibration range. This
solution is run and the value obtained should be within 15% of the expected value.

4.5.4 After the calibration is verified, a continuing calìbration verifcation (CCY) sample is
run. This sarnple is usually one of the mid level calibration solutions. The value
obtained should be within 15% of the expected value. A CCY should be run after
every 10 samples.

4.5.5 A blank should be prepared with each sampling. A blank is prepared for each
dilution. For example if 0.005 ml of sample is taken and diluted with the
dichloromethane, a blank using 0.005 ml of dimethyl sulfoxide is treated as the
sarnple. The blank should be .. 3X MDL.
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4.5.6 Method Detection Limit (MDL) is determined by preparing a sample at a low
concentration, using similar techniques as used to analyze the stabilty solution.
This is done 7 times and the MDL is the students T (3.143 for 7 replicates) times the
standard deviation of the seven replicate runs. An MDL should be performed prior
to the analysis of any sample. Samples with no peak or less than the MDL wíl be
reported as the MDL and fiagged with a "U.

4.6 Purity

4.6.1
11l:ø4V! ~f

The confirmation of purity Is a required component of EDSP studies per the
Chemical Repository (CR) QAPP (Ver 2;'01/07/05). Purity analysis wll be
performed unless the CR is instructed not to do so by the sponsor (EPA) due to
technical or budgetary reasons. The Chemical Characterization SOP# MSL-R-009-
00 has addílonal information. Purity is determined by running a solution ofths
material that is at or near the top of the demonstrted linearity of the system. The
solution contains only the test material, no internal standard or other chemicals,
dissolved in dichloromethane. This solution is injected onto the GC and an the
peaks in the chromatogram are summarized. The peak corresponding to the
chemical of interest is then compared to all the other peaks and the purity is the
area of the chemical peak divided by the sum of the total area in the chromatogram
(presented as a percentage). A blank dichloromethane is run prior to the purity run
and the peaks in the purity run that correlate to peaks in the blank run are
eliminated from the calculation (this includes the solvent peak). This purity should
be 96% or greater and should compare favorably to the purity frorn the vendor. See
example purity form: attachment 3.

5.0 STABILITY AND FORMULATION VERIFICATION

5.2

5.1 Stabilty forWA 4-16 and WM-17 chemicals is to run for 14 days. Stabilty is prepared by
weighing an aliquot of the test substance into 1 millliter of dimethyl sulfoxide and storing
the solutíon in a 1.8 mililter vial at 4 degress centigrade (attachment 4). The details for
the stabilty are contaIned in the Study Protocol. Target concentration is 0.1 M, or for
dicofol. 37 mgfml. Samplìng and analysis wil be done 2 limes over the course of the
stability study.
Sampling is done by removing an aliquot of the sample and diluting it into
dichloromethane with an aliquot of the internal standard. For dicofol, 0.005 ml is added to
a 5 ml volumetric flask along with 0.1 ml of the Internal standard (1000 uglml 5 a
androstane) and diluted to mark with díchloromethane. An aliquot of this is placed into a a
1.8 ml autosampler vial for analysis. The Vials are capped and are ready for GC analysis.
For an example of the form used fQJ the stabiliy preparation and sampling see
attachments~5.Cl l. +'1 ~/-"Icr'
Samples should be analyzed on the day of sampling, but if this is not possible. samples
should be stored at 4 deg. C. unti analysis. If samples are not analyzed on the day of
sampling, the actual analysis date and storage condiUons shall be documented.
StabilHy solutions are stored at 4 degrees centrigrade.

5.3

5.4

5.5

6.0 DATA ANAL VSIS AND CALCULATIONS

6.1 Prior to analysis of any samples, the instrument is calibrated with a minimum of a 4 point
curve. Internal standard calculations wil be performed. AU calculations wil be done using
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Varian's Star chromatography softare, version 6.2. This softare allows the input of a
multiplier, so that any dilutions wil be included with the softare calculatíons, For
example, for dicofol stabìlty, 0.005 mlof the 10 ml sample solution is diluted to 5 ml, a
multiplier of 1 000 is used so that the output fröm the softare wm give vaiues that reflect
the concentration in the diluted solution. Calibration curve fits can be set to either linear or
non-linear (quadratic fit), past experience indicates that even though the calibration meets
linearity criteria, the quantification is improved with a non-Unear fit

6.2 Prior to the tabulation of the data, each chromatogram and report printed by the softare
will be initialed and dated for GLP compliance.

7.0 QUALITY CONTROL

7.1 A blank is prepared with each sampling, this blank is dimethyl sulfoxide processed
identically to the stabilty solution. If background levelS are suffciently high (I.e., greater
tha.n 3 x MOL), this value may be subtracted from the values obtained for samples
analyzed witl that batch. Processing of these samples is very stright forward, therefore
spikes are optionaL.

7.2 An initial callbration verifcation (ICV) standard wil be analyzed following the calibration
curve. This ICV is made rrorn a second source when available, but if a second source is
not available, the same source is used. Continuing calibration verification standards
(CCVs) wil be analyzed after every 10 samples. A CCV is a mid point calibration solution.
If CCV varíalion exceeds a 15% difference from expected, samples wil be re-run with
acceptable calibration criteria.

7.7 An internal standard is added to each sample, recovery of this internal standard should be
:280%.

8.0 SAFETY

All analystsfollowîng this procedure should be aware of routine laboratory safety concerns,
including all safety protocols regarding use of chemicals, including the following:

· Gloves, protective clothing and safety glasses should be worn when handling samples and
chemicals.

9.0 TRAINING REQUIREMENTS

9.1 All staff performing this analysis should first read this procedure and conduct their first
analysis under the supervision of a staff member who has had previous experience
conducting the procedure. Staff should demonstrate proficiency in tle process prior to
performing the work. Oocumentalíon of training wil be performed in accordance with
MSL-A-006, Marine Sciences Laboratory Training.

9.2 All staff shOUld have received training in the handlíng of chemicals and the use of fume
hoods.

10.0 REFERENCES

MSL-A-006 Marine Sciences Laboratory Training

7
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MSL-Q-007-04 Procedure for Determining Method Detection Limits

Federal Register (CFR Part 136 Appendix B).
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Table 1. Summary of Data Quality Objectives and Corrective Actions

Quality Control Sample Type Data Qual.ity Objective Corrective Action

-procêiiìíràHìlEiñk-------
..............._...7._.....__..........--- ________ (OQO)

Less than 3 x MOL Re-xtracl and analyze sample batch. Ifonelbatch batch c; not be re-extiacted and
analyzed, "S"fl all samples thai ar inthEl
batch. tnvestigate sources of blank
containation.

Calibration cuive accptability r values gieater than or equal to 0.995 If r value Is outsIde of criteilon. fe-analyze
calibration stndards. If i' is stil out.
perfoim Iriliument maintenance andoi
r-ake calibration standardsand rerun
caMblllon samples. -~"~Inital q¡lIbrallon veication (ICV) standard; + 1-15 % of (rUiivalue . R~lIbrate. Must meet 000 In oider to

one/batch continw oroesslng samples.
Internal Stancard Recverv + 1 - 20 % of true value .."~....._......_._"..~...._~~e-sam~I~.!n.!!2"lJri. ..... . . __..._____
Conllnulng caUbratin verifcaUon +/- 15 % oflrúë;;ãie-'- Re-run CCV, if sUIl not accptable, re-
standards; calibiale and iøanalyze affecled samples
one every 10" saple analyzed

Replicate sample Pfedsio; trplicates will Presion: 31)% as rèìâU;¡ësiàndard It RSD or RPO is 001 accepiable. resamPfe-
be analyzed tOl slabílty, dupncate for In-Iîfe deviation (RSD) or relaUve peicent and reanalyze. If reanalysis data are sill

devlalion (Rf"D) not accptable, then "'flag the values.

Blank spike 01 Matrix Spike and spike +/- 20% of tre valûe~~~-~-'-
.,.~~---~_.

-~ --itreovérÎe-Š are unãCeplable,ctieck -1Î-e
dvpllcale. one S\t per batch

I

spike solution 10 llnSUle it has not
degded, alro chad pipettes to ensue

"Ö. --. . .~~~._~ cJ!lI!'lre dallveBllacctte VOlUmes.". DQO Is based on Ifmiled sample anaiysis as part of method development experience, and may require adJustment \Ien more
experience with lhe melho is available.

Table 2. Data Qulifiers.

U The analyte was detected below the MDl. Nole: Samples with no p~s are
reported as tero.

B samples asso.laied wilh procdural blank eöntâfifnâijñ-:-.'
;_._,..___~w~_.__~.____._.'.,_'"

. QC sample data that does nõtm"éiThe ÕQO~tábmÌy crih;f¡õñ:-.--~--
!-Õ-, -The dala are questionable.

--
D Semple diluted for analys. (note: this proceure outlines the dilution of 1M

samples, data will not be D nagged unless diluted othei than indicated In lhis
SOP)

Additional data qualifiers may be added as necessary.
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APPENDIX D
EDSP .416-01 Analytical Method Deviations

The following method deviations were filed:

1. EOSP.G2-022-00-01 - The protocol specified refrigerated storage of the stability
formulations, the method specified room temperature storage. For the stability studies in
associated with the protocol, the samples were stored refrigerated. No impact to project
or data.

2. EOSP.G2-022-00-02 - The original spec described a 25 IJL loop install in the system,
the loop size used was 100 IJL. There was no impact on the analysis.

3. EOSP.G2-022-00-05 - Several standards were made with hexane, instead of the
specified solvent, methylene chloride. The hexane was used for some of the standards
during method development causing no problems so they were used in the studies as
welL. No impact.

4. EOSP.G2-022-00-06 - Pressure for air on the FIO detector was set at 40 psi instead of
the specified 58 psi. The setting was in error but the performance specifications were
met so there was no impact on the data.

5. EOSP.G2-024-00-01 - Pressure for air on the FlO detector was set at 40 psi instead of
the specified 58 psi. The setting was in error but the performance specifications were
met so there was no impact on the data.

6. EOSP.G2-024-00-02 - Under scope and application, the test substance 4-nonylphenol
was identified by an incorrect CAS number, the correct CAS number is 84852-15-3. No
impact on data as the correct material was used in the study.

7. EOSP.G2-025-00-01 - In prepping the dicofol standards, an internal standard volume of
1 mL was incorrectly used instead of 2 mL. The actual volume (1 mL) was used in
generation of the calibration curve and had no adverse impact on the data.

8. EOSP.G2-025-00-02 - Pressure for air on the FIO detector was set at 40 psi instead of
the specified 58 psi. The settng was in error but the performance specifications were
met so there was no impact on the data.

Battelle Work Assignment No. WA 4-16/17 Page 102



EDSP Study Number: EDSP.416-01

APPENDIX E
ANALYTICAL RESULTS OF STABILITY TESTING

(Note: Calculations were conducted at full precision in a spreadsheet.)

21320 Atzr-1 R-1 2/8/2005 19977
21320 Atzr-1 R-2 2/8/2005 19956 20306 95.2% 2.9%
21320 Atzr-1 R-3 2/8/2005 20986
21320 Atzr-2 R-1 2/23/2005 20043
21320 Atzr-2 R-2 2/23/2005 20717 20382 95.6% 1.7%
21320 Atzr-2 R-3 2/23/2005 20385

33220 Fenrl-1 R-1 2/8/2005 31337
33220 Fenrl-1 R-2 2/8/2005 31715 31187 93.9% 2.0%
33220 Fenrl-1 R-3 2/8/2005 30509
33220 Fenrl-2 R-1 2/23/2005 33004
33220 Fenrl-2 R-2 2/23/2005 34671 34657 104.3% 4.7%
33220 Fenrl-2 R-3 2/23/2005 36295

2780 OiBzAnt-1 R1 2/8/2005 2786
2780 OiBzAnt-1 R2 2/8/2005 2805 2794 100.5% 0.4%
2780 OiBzAnt-1 R3 2/8/2005 2792
2780 OiBzAnt-2 R 1 2/23/2005 2798
2780 OiBzAnt-2 R2 2/23/2005 2803 2801 100.7% 0.1%
2780 OiBzAnt-2 R3 2/23/2005 2801

Battelle Work Assignment No. WA 4-16/17 Page 103



EDSP Study Number: EDSP.416-01

37970 proclz-6B R-1 2/16/2005 36864
37970 proclz-6B R-2 2/16/2005 36871 37487 98.7% 2.9%
37970 roclz-6B R-3 2/16/2005 38726
37970 proclz-6(2) R-1 3/2/2005 38448
37970 proclz-6(2) R-2 3/2/2005 40167 39212 103.3% 2.2%
37970 proclz-6(2) R-3 3/2/2005 39020

24070 4Nonyl stab 1 R-1 2/17/2005 23686
24070 4Nonyl stab 1 R-2 2/17/2005 26822 24663 102.5% 7.6%
24070 4Non I stab 1 R-3 2/17/2005 23481
24070 4Nonyl stab 2 R-1 3/3/2005 22182
24070 4Non I stab 2 R-2 3/3/2005 23111 23065 95.8% 3.7%
24070 4Non I stab 2 R-3 3/3/2005 23902

36800 Oico Stab 1 R-1 3/4/2005 33722
36800 Oico Stab 1 R-2 3/4/2005 33158 33723 91.6% 1.7%
36800 Oico Stab 1 R-3 3/4/2005 34289
36800 Oico Stab 2 R-1 3/18/2005 36879
36800 Oico Stab 2 R-2 3/18/2005 39035 37969 103.2% 2.8%
36800 Oico Stab 2 R-3 3/18/2005 37994
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Table E7. Calibration Verification Data for Atrazine

WA416-17-GC-17ICV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV
WA416-17-GC-17ICV
WA416-17-GC-21 CV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV

2/8/2005
2/8/2005
2/8/2005
2/8/2005

2/23/2005
2/23/2005
2/23/2005
2/23/2005
2/23/2005

5.34
4.94
4.94
4.94
5.34
5.08
4.94
4.94
4.94

5.41
4.93
5.00
4.99
5.55
5.07
5.04
5.08
5.13

101.3%
99.7%
101.2%
101.1 %

103.9%
99.9%
102.1%
102.8%
103.8%

Table E8. Calibration Verification Data for Fenarimol

WA416-17-GC-17ICV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV
WA416-17-GC-17ICV
WA416-17-GC-21 CV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV

2/8/2005
2/8/2005
2/8/2005
2/8/2005

2/23/2005
2/23/2005
2/23/2005
2/23/2005
2/23/2005

5.20
5.01
5.01
5.01
5.20
5.02
5.01
5.01
5.01

5.49
5.13
4.97
4.92
5.51
5.31
5.22
5.40
5.36

105.6%
102.4%
99.3%
98.1%
106.0%
105.7%
104.2%
107.8%
106.9%

Table E9. Calibration Verification Data for Dibenz a,h anthracene

WA416-17-GC-17ICV 2/8/2005 5.18 5.47 105.6%
WA416-17-GC-16C CCV 2/8/2005 5.05 5.13 101.7%
WA416-17-GC-16C CCV 2/8/2005 5.05 5.01 99.2%
WA416-17-GC-16C CCV 2/8/2005 5.05 4.74 93.8%
WA416-17-GC-17ICV 2/23/2005 5.18 5.46 105.3%
WA416-17-GC-21 CV 2/23/2005 5.14 5.24 101.9%
WA416-17-GC-16C CCV 2/23/2005 5.05 5.08 100.5%
WA416-17-GC-16C CCV 2/23/2005 5.05 5.13 101.6%
WA416-17-GC-16C CCV 2/23/2005 5.05 5.12 101.3%
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Table E10. Calibration Verification Data for Prochloraz

WA416-proclz-7ICV 2/16/2005 83.8 86.3 103.0%
WA416-proclz-20 CCV 2/16/2005 83.0 81.2 97.8%
WA416-proclz-20 CCV 2/16/2005 83.0 78.1 94.1%
WA416-proclz-20 CCV 2/16/2005 83.0 79.2 95.4%
WA416-proclz-20 CCV 2/16/2005 83.0 89.0 107.2%
WA416-proclz-7ICV 3/2/2005 83.8 86.6 103.4%
WA416-proclz-9 ICV 3/2/2005 83.2 86.4 103.8%
WA416-proclz-20 CCV 3/2/2005 83.0 84.6 101.9%
WA416- roclz-20 CCV 3/2/2005 83.0 79.4 95.6%

Table E11. Calibration Verification Data for 4-non I henol

WA416-nonyl-6 ICV 2/17/2005 55.6 57.1 102.7%
WA416-non 1-3 C CCV 2/17/2005 53.5 54.0 100.9%
WA416-non 1-3C CCV 2/17/2005 53.5 53.5 100.1 %
WA416-nonyl-3C CCV 2/17/2005 53.5 54.3 101.5%
WA416-nonyl-6 ICV 3/3/2005 55.6 58.6 105.3%
WA416-nonyl-8 CV 3/3/2005 50.9 53.5 105.0%
WA416-nonyl-3 C CCV 3/3/2005 53.5 55.3 103.4%
WA416-non 1-3C CCV 3/3/2005 53.5 57.1 106.8%

Table E12. Calibration Verification Data for Dicofol

WA416-0ico-8ICV 3/4/2005 5.07 5.21 102.8%
WA416-0ico-4 C CCV5 3/4/2005 5.17 5.15 99.5%
WA416-0ico-4 C CCV5 3/4/2005 5.17 5.05 97.8%
WA416-0ico-4 C CCV5 3/4/2005 5.17 4.98 96.3%
WA416-0ico-8ICV 3/18/2005 5.07 5.51 108.7%
WA416-0ico-10 CV 3/18/2005 5.09 5.49 107.9%
WA416-0ico-4 C CCV5 3/18/2005 5.17 5.30 102.6%
WA416-0ico-4 C CCV5 3/18/2005 5.17 5.17 100.0%
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a e i e ecove a a or a ii na ses

Atrazine 22700 Spike Mix MV R1 2/3/2005 22095 97.3%
Atrazine 22700 Spike Mix MV R2 2/3/2005 23018 101.4%
Atrazine 22700 Spike Mix MV R3 2/3/2005 22792 100.4%
Atrazine 22700 Spike Mix MV R4 2/3/2005 22115 97.4%
Atrazine 22700 Spike Mix MV R5 2/3/2005 22433 98.8%
Atrazine 22700 Spike Mix R1 2/8/2005 20840 91.8%
Atrazine 22700 Spike Mix R2 2/8/2005 22009 97.0%
Atrazine 22700 Spike Mix R3 2/23/2005 21812 96.1%
Atrazine 22700 Spike Mix R4 2/23/2005 22580 99.5%

Fenarimol 33400 Spike Mix MV R1 2/3/2005 32779 98.1%
Fenarimol 33400 Spike Mix MV R2 2/3/2005 34290 102.7%
Fenarimol 33400 Spike Mix MV R3 2/3/2005 34507 103.3%
Fenarimol 33400 Spike Mix MV R4 2/3/2005 34711 103.9%
Fenarimol 33400 Spike Mix MV R5 2/3/2005 33725 101.0%
Fenarimol 33400 Spike Mix R1 2/8/2005 31562 94.5%
Fenarimol 33400 Spike Mix R2 2/8/2005 32137 96.2%
Fenarimol 33400 Spike Mix R3 2/23/2005 33344 99.8%
Fenarimol 33400 Spike Mix R4 2/23/2005 34354 102.9%

Dibenz(a, h)anthracene 2990 Spike Benz R1 2/3/2005 2950 98.7%
o ibenz( a, h )anth racene 2990 Spike Benz R2 2/3/2005 3007 100.6%
Dibenz(a, h)anthracene 2990 Spike Benz R3 2/3/2005 3057 102.2%
Dibenz( a, h )anth racene 2990 Spike Benz R4 2/3/2005 3011 1 00.7%
Dibenz( a, h )anth racene 2990 Spike Benz R5 2/3/2005 3024 101.2%
Dibenz(a, h)anthracene 2990 Spike DiBzAnt R1 2/8/2005 2872 96.1%
Dibenz(a, h)anthracene 2990 Spike DiBzAnt R2 2/8/2005 2948 98.6%
Dibenz(a, h)anthracene 2990 Spike DiBzAnt R3 2/23/2005 2900 97.0%
Dibenz(a, h )anthracene 2990 Spike DiBzAnt R4 2/23/2005 2969 99.3%

Prochloraz 37260 Spike R-1 2/16/2005 37739 101.3%
Prochloraz 37260 Spike R-2 2/16/2005 38288 102.8%
Prochloraz 37260 Spike R-3 2/16/2005 37671 101.1%
Prochloraz 37260 Spike R-4 2/16/2005 38319 102.8%
Prochloraz 37260 Spike R-5 2/16/2005 37633 101.0%
Prochloraz 37260 Spike R6 3/2/2005 41756 112.1 %

4-Nonylphenol 24970 Spike nonyl R-1 2/17/2005 24050 96.3%
4-Nonylphenol 24970 Spike nonyl R-2 2/17/2005 26173 104.8%
4-Nonylphenol 24970 Spike nonyl R-3 2/17/2005 24814 99.4%
4-Nonylphenol 24970 Spike nonyl R-4 2/17/2005 24243 97.1%
4-Nonylphenol 24970 Spike nonyl R-5 2/17/2005 23818 95.4%
4-Nonylphenol 24970 Spike nonyl R-6 3/3/2005 22790 91.3%
4-Nonylphenol 24970 Spike nonyl R-7 3/3/2005 23089 92.5%

o icofo i 36920 Spike R-1 3/4/2005 35786 96.9%
Dicofol 36920 Spike R-2 3/4/2005 37780 102.3%
Dicofol 36920 Spike R-3 3/4/2005 38141 103.3%
Dicofol 36920 Spike R-4 3/4/2005 37612 101.9%
Dicofol 36920 Spike R-5 3/4/2005 36219 98.1%
Dicofol 36920 Spike R-6 3/18/2005 37190 1 00.7%
Dicofol 36920 Spike R-7 3/18/2005 38712 104.9%

T bl E13 S 'k R
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Table E14. Method Blank Results

Atrazine
Fenarimol

Oibenz(a,h)anthracene
Prochloraz

4-Nonylphenol
Oicofol

NO
NO
NO
NO
NO
NO

NO
NO
19.3
NO
NO
NO

ND Non-detect; compound was not detected at or above detection limit shown

137
271
7.21
550
253
610

Mix Blank 1

Spike Mix R1

Spike Mix R2
Atzr-1 R-1

Atzr-1 R-2
Atzr-1 R-3
Fenrl-1 R-1

Fenrl-1 R-2
Fenrl-1 R-3
OiBzAnt Blank 1

Spike OiBzAnt R1

Spike OiBzAnt R2
OiBzAnt-1 R1

OiBzAnt-1 R2
OiBzAnt-1 R3
WA416-17-GC-17ICV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV

94.6%
96.1%
95.4%
95.3%
95.1%
95.3%
94.8%
95.4%
94.5%
96.6%
96.8%
97.7%
99.5%
99.6%
97.6%
98.1%
101.6%
105.2%
105.9%
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MOL nonvl R-1 95.7%
MOL nonvl R-2 98.0%
MOL nonyl R-3 102.0%
MOL nonvl R-4 99.9%
MOL nonvl R-5 98.3%
MOL nonyl R-6 99.2%
MOL nonyl R-7 99.4%
4Nonvl stab 1 R-1 100.3%
4Nonyl stab 1 R-2 98.4%
4Nonvl stab 1 R-3 100.6%
MOL Blank 1 101.2%
4Nonvl stab Blk 1 100.2%
Spike nonyl R-1 101.9%
Spike nonvl R-2 99.4%
Spike nonvl R-3 103.0%
Spike nonyl R-4 103.7%
Spike nonyl R-5 100.4%
WA416-nonyl-6ICV 100.3%
WA416-nonyl-3 C CCV 100.4%
WA416-nonyl-3C CCV 103.7%
WA416-nonvl-3C CCV 104.5%

Table E17. Internal tandar Recovery -2 -05 nalvses
E.rilrllllllilllilllri;

Illlll1iil. nr;lllillI'irrilililll
-

YYYY'iiifil

Atzr-2 R-1 100.5%
Atzr-2 R-2 97.5%
Atzr-2 R-3 98.8%
Fenrl-2 R-1 101.8%
Fenrl-2 R-2 95.4%
Fenrl-2 R-3 98.6%
DiBzAnt-2 R1 105.3%
DiBzAnt-2 R2 106.5%
OiBzAnt-2 R3 104.2%
Mix Blank 2 94.9%
DiBzAnt Blank 2 97.1%
Spike Mix R3 98.3%
Spike Mix R4 98.0%
Spike OiBzAnt R3 102.6%
Spike OiBzAnt R4 100.7%
WA416-17-GC-17ICV 96.2%
WA416-17-GC-21 CV 98.5%
WA416-17-GC-16C CCV 101.1 %
WA416-17-GC-16C CCV 100.8%
WA416-17-GC-16C CCV 107.0%

S d 2 3 A I
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98.1%
98.8%
100.4%
95.5%
96.4%
98.6%
99.9%
97.5%
100.3%
103.8%

MOL R-1

MOL R-2

MOL R-3
MOL R-4

MOL R-5

MOL R-6

MOL R-7

Oico Stab 1 R-1

Oico Stab 1 R-2

Oico Stab 1 R-3
MOL Blank
Oico stabilit blk1

Spike R-1

Spike R-2

S ike R-3
S ike R-4
Spike R-5

WA416-0ico-5 iev

WA416-0ico-4 e eeV5
WA416-0ico-4 e CeV5
WA416-0ico-4 e eeV5
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97.3%
97.3%
103.8%
98.9%
103.2%
102.4%
114.8%
97.9%
97.8%
98.4%
98.2%
97.1%
94.2%
95.1%
95.1%
95.0%
95.4%
98.1%
97.6%
100.2%
100.5%
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Dico Stab 2 R-1

Dico Stab 2 R-2
Dico Stab 2 R-3
Dico stabilit blk2

Spike R-6

Spike R-7

WA416-Dico-8 iev

WA416-Dico-10 ev
WA416-Dico-4 C eeV5
WA416-Dico-4 e eeV5

101.4%
100.4%
100.3%
98.5%
100.3%
98.5%
92.4%
101.5%
103.6%
107.6%
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2.0 STATEMENT OF COMPLIANCE

This portion of the study meets the requirements for 40 CFR Part 160, EPA FIFRA Good
Laboratory Practices with the following exceptions:

The supplier purity claims for the test substances were verified by the Chemical
Repository, but the purity claims of the reference substances (4-nonylphenol and 5-a-
androstane) as characterized by the supplier were accepted and not verified.
Characterization of both test and reference substances is a GLP requirement. This
aspect of the study was not in compliance with GLPs.

Documentation for preparing prochloraz samples on July 25, 2005 was not recorded on
the day of preparation. Based on close correlation of results on July 25 and the
subsequent analyses, this lack of timely documentation does not impact the results or
interpretation of the data.

Note: Method deviations occurred and are noted in AppendiX G of this report.

Chemical Repository Principal Investigator:
Michael Cobb
Battelle - Marine Science Laboratory

).2-/s-oS
Date
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3.0 QUALITY ASSURANCE

This portion of the study was examined for compliance with Good Laboratory Practice
Standards as published by the U.S. Environmental Protection Agency, Office of Pesticide
Programs in 40 CFR Part 160. 17 August 1989. The dates of all audits and inspections and
the dates of any findings were reported to the MSL Chemical Repository (CR) Principal
Investigator (PI) and Management and Study Director and Test Facilty Management were
as follows:

DArE
CONDUCTED

Sept 9,2005

Oct 14, 2005
Dec 15. 2005

Sept 13, 2005 Oct 3, 2005

Oct 17, 2005
Dee 15, 2005

Nov 3, 2005
Dee 15, 2005

'11wJ ~Mary . Ly, .n
Quality Assurance

Id.//~/O~
Date i I
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4.0 APPROVALS PAGE

Study Title: Formulation of Test Substances in DMSO, Concentration Verification, Stability, and
Shipping for Work Assignments 4-16 and 4-17

Submitted by: Battelle - Marine Research Operations
Address; 1529 West SeauimBay Road

Sequim, WA 98382

Prepared by: ~
Michael E. Cobb
EDSP Chemical Repository Principal Investigator
Battelle - Marine Research Operations

1i,!lS Jd~
/ Dáte

Approved by;~LL
Eric Crecelius
Manager, EDSP Chemical Repository
Battelle - Marine Research Operations

J1-jIS/Ob
Date

Personnel participating in this study:

Formulation Preparation: Rhonda Karls

Analyst: Tim Fortman, Rebecca Wood
Chemical Repository PI: Michael Cobb

Experimental Dates:

Date of first formulation preparation: Julv 25, 2005

Date of last analysis: October 3,2005
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6.0 INTRODUCTION

Or. Jerry Johnson, Work Assignment Leader (WAL) for Work Assignments 4-16 and 4-17 issued
a directive for the Endocrine Oisruptor Screening Program (EOSP) Chemical Repository (CR) to
prepare and ship a group of test substances each formulated in the carrier dimethylsulfoxide
(OMSO).

The directive follows: Below is a tentative preparation and assay conduct schedule.

1) Please review the dates planned for the preparations and let me know if this wil be acceptable. A
volume of 50 mL wil be prepared for each formulation. Of this 50 mL, 10 mL wil be sent to each of
four labs (40 mL) and the remainder (-10 mL) wil be retained at the CR for possible future analysis
in case the stabiliy needs to be extended.

2) Please confirm that the concentration values (mglmL and M) are correct according to the
formulation preparation and stabilty results.

3) Please confirm that the stabiliy information is current.

4) Please confirm that if 50 mL of each reference chemical is prepared at the concentration listed
(including the quantity of chemical needed for analysis, standards, etc.) that there is enough
chemical available in the inventory to do so.

5) Please note that the formulation labels wil have to contain the code below in order for the labs to
run the chemicals blind. The actual information may be sent to the labs, but at the labs, someone
other than the technicians performing the assay wil need to unpack the shipment.

Weeks of 3 Prochloraz 38.0 (0.1 M) 100%
14 daysDMSOWeek of July 25 August 1 and

100%August 8 6 Fenarimol 33.2 (0.1 M)
DMSO 14 days

9 Dicofol 36.8 (0.1 M) 100%
14 daysWeeks of Sept DMSOWeek of August 29

5 and Sept 12 100%10 Atrazine 21.3 (0.1 M)
DMSO 14 days

Weeks of Sept 4 4-Nonylphenol 24.1 (0.1 M) 100%
14 daysDMSOWeek of Sept 12 19 and Sept

100%26 5 Dibenz( a, h JAnth racene 2.78 (0.01 M)
DMSO 14 days

tColumn one indicates schedule for initial Chemical Repository Tasks.

In addition to the initial formulation preparation and concentration verification (analysis) work, the
CR was also charged with checking stability of the test solutions four weeks after preparation.
Ouring the assignment, Or. Johnson requested additional stability checks as recorded in the data.

7.0 GENERAL METHODS

Methods of standard operation of the CR are currently addressed in MSL SOPs numbered R-001
through R-017. These procedures address chemical procurement, ordering, handling, inventory,
and storage requirements; chemical receipt and chain of custody, chemical log-in and labeling,
inventory, chemical storage; stock solution preparation, documentation and archiving; test
solution preparation, formulation analysis, documentation and shipping; chemical disposal, and
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CR maintenance over time. The requirements for procurement of chemicals for use in the CR are
addressed in the Quality Assurance Project Plan (QAPP) for EOSP Chemical Repository.

7.1 TEST SUBSTANCE PROCUREMENT

The test substances and vehicle for this study were in inventory at the time of the above directive
so no additional procurement was required. Each of the chemicals is maintained in the CR
inventory in a clean, dry location, and at a temperature as specified in the individual test
substance material safety data sheets (MSOS). Table 1 provides the chemical name, structure,
and facts pertinent to the study regarding each of the test substances. Table 2 provides parallel
information regarding the study vehicle.

Atrazine
1912-24-9

2332-1
215.72 g/mole

12/14/04
10107

Supelco/Chem Service
328-137A

98%
EDSP.G2-022

NÅN
~N)LA~~

H H

Dibenz( a, h JAnthracene
53-70-3
2319-1

278.35 g/mole

12106104
12/06/10
Sigma

11613BC
97%

EDSP.G2-022

ç

LJ
.

Compound Name Dicofol
CAS # 115-32-2

"'QJ"
Central File No. 2391-1
Molecular Weight 370.49 g/mole

g , ~Initial Receipt Date 4/11/05 ~~ =-
Expiration Date Feb. 08 CL~,Supplier Ultra Scientific OH
Lot Number RM00299 GI

CLVendor Purity 96.5%
Method EDSP.G2-025
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Com ound Name
CAS #
Central File No.
Molecular Wei ht
Initial Receipt Date
Ex iration Date
Supplier
Lot Number
Vendor Purit
Method

Fenarimol
60168-88-9

2335-1
331.21 /mole

01/10/05
07/09

Supelco/Chem Service
325-134C

99%
EDSP.G2-022

:ê~

I

cl ¿;

l)~ /~~'N
1# lJ

N

Com ound Name
CAS #
Central File No.
Molecular Weight
Initial Receipt Date
Ex ¡ration Date
Supplier
Lot Number
Vendor Purit
Method

4-Non I henol
84852-15-3

2305-1
220.35 g/mole

02/05/01
02/08

Acros Or anics
A0123226

99.8%
EDSP.G2-024

OH

Compound Name
CAS #
Central File No.
Molecular Weight
Initial Receipt Date
Expiration Date
Supplier
Lot Number
Vendor Purit
Method

Prochloraz
67747-09-5

2162-2
376.67 /mole

OS/20/04
02/14/08

Sigma/Riedel
2226X
99.5%

EDSP. H4-023

o Ci
(J)lN~O~N ( O~'"

Table 2. Study Vehicle

Compound Name Dimethylsulfoxide
CAS # 67 -68-5
Central File No. Not Applicable 0
Initial Receipt Date 01/20/05 II

Expiration Date January 2010 H:iC"S"CH:i
Supplier Sigma-Aldrich
Lot Number 0074380

Reference Substances
5-c:-androstane was used as an internal standard for gas chromatography analyses. 4-
Nonylphenol is the only analyte where a lot other than the test substance was used as a
reference substance (Table 3).
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Table 3. Reference Substances

Compound Name
CAS #
Central File No.

Molecular Wei ht
Initial Receipt Date
Ex iration Date
Su lier
Lot Number
Vendor Purit
Method

4-Non i henol
84852-15-3

2331
220.35 g/mole

12/13/04
12/2010

Acros Or anics
A0192712

::98.5%
EDSP.G2-024

fJOH_"-~j 1'-
r

5-cx-androstane
438-22-2
2276-1

260.46 g/mole

10/12/04
10/12/09

Si ma-Aldrich

054K4027
99%

7.2 TEST SUBSTANCE FORMULATION

Per the directive provided by Or. Johnson, formulations of each of the test substances were
prepared as specified. For each formulation prepared, a Chemical Repository Stock and Sample
Preparation Worksheet was generated. Worksheets for the six formulations are provided in
Appendix B.

Appropriate quantities of each chemical (see Table 4) were weighed to the nearest 0.1 mg into
individually tared, clean 1 dry amber glass bottles. 50 mL of OMSO was added to each bottle and
the bottles were capped and vortexed and checked visually for test substance dissolution. Five of
the six test substances went into solution during this step of the process. The sixth test
substance, atrazine, did not appear to be dissolved at this stage. The capped botte was then
placed in a sonicator for -15 minutes but still appeared as a cloudy suspension after this step.
The atrazine suspension was allowed to sit overnight in the dark at room temperature and then
the following morning heated to -40°C on a hot plate for 10 minutes. The formulation was then
visually inspected and the atrazine appeared to be in solution

Table 4. Formulations

Atrazine
Dibenz a,h)Anthracene
Dicofol
Fenarimol
4-Non Iphenol

21.572
2.783
37.050
33.128
22.036
37.672

1 Prior to use, bottles are ashed for a minimum of 8 hours at 400°C per the CR QAPP.
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7.3 FORMULATION CONCENTRATION VERIFICATION

The six formulations were prepared on the schedule presented in the directive in the introduction,
Section 6.0, except for dicofol and atrazine, which were prepared a week earlier than scheduled.
To assure the early preparation did not impact the contract labs, an additional stability
measurement was included in the schedule. Verification of the prep concentrations and follow-on
stability analyses of the formulations were carried out using the methods (Table 5) developed for
the initial chemistry purity/stability work on WA 4-16/17 carried out by the CR. Results for the
formulation concentration verification and follow-on stabiliy assessments are provided in Table 6.

Atrazine

Table 5. Anal tical Methods
Dibenz(a,h)
anthracene Dicofol Fenarimol 4-Nonylphenol Prochloraz

EDSP.G2-022 EDSP.G2-022 EDSP.G2-025 EDSP.G2-022 EDSP.G2-024 EDSP.H4-023

Table 6. Formulation Concentration Verification and Stabilt

7.4 FORMULATION SHIPPING

Formulations were aliquoted for shipping into appropriately cleaned/ashed amber bottles as
documented in Table 7.

Table 7. Formulation Ali uots Shi

Atrazine 10 10 10 10 10 -5°C

Dibenz(a,hJAnthracene 10 10 10 10 10 Room
Temperature

Dicofol 10 10 10 10 10 -5°C

Fenarimol 10 10 10 10 10 Room
Temperature

4-Nonylphenol 10 10 10 10 10 2-8°C

Prochloraz 10 10 10 10 10
Room

Temperature

Each bottle was labeled with the: test substance code name and concentration in OMSO, volume
provided, expiration date of formulation prepared by, appropriate storage temperature, and
preparation date. Each shipment included the formulations as listed in Table 7, a chain of
custody (CoC), a letter describing the shipment and directions for signing and returning the CoC,
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and a self-addressed stamped envelope for the return of the CoCo Each shipment also contained
a sealed envelope containing an MSOS for each test substance provided, a certificate of analysis
(CoA) for each test substance provided, and a letter to the laboratory safety officer with the test
substance name associated with each formulation code number to allow the formulation code to
be broken in case of a laboratory accident with the blinded solutions.

All formulations were shipped via Fed Ex overnight as described on each CoC document.
Recipient labs were instructed to store the formulations per the CoC specifications between
usages.

7.5 ARCHIVING

Samples of the six test solutions retained by the CR were stored as noted in Table 7 for follow-on
stability evaluations or for provision to study labs as required.

Archive samples of the test substances employed in this study will be maintained in the EOSP
Chemical Repository for the shelf life indicated on the chemical labeL.

The protocol, any amendments provided, all records, and the final report generated as a result of
this study will be transported to and maintained for archival purposes at the following address:

PNNL Records Management
540 Fifth Street
Richland, WA 99352
PH: 509.375.2340
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6ôTower l.' P.O. Box 599' West Chæte. PA 19381-1
1-652.999' 1.$1(l2-326' Fax 1-$11)92-1729

ln~hem""Ni.co . IN.clemse.com

CERTIFICATE OF ANALYSIS

INVOICE #: CS255881
PO #: P337541

CATALOG #: PS~380

DESCRIPTION: Atrazine

CAS #: 1912-24-9

PURITY: 98%

To re-order CHEM SERVICE products call

§ SUPELCO
800-247-6618 or 814-359-3441
or any local supe\co sales offcelßO$ll

lOT #: 328-137A

EXPIRATION DATE: 10107

Chern Servce, Inc. guarantees the purity of this chemical:! 0.5% deviation pnor to the expiration date
shown on the label and exclusive of any customer contamination.

Two or more of the following methods of analysis are used to determine purity: Melting point,
refractive index, titration, FTIR, 1R, TlC, GC/FIO, GCITCD, GC/ECD, GC/MS, HPLC or DSC.

Our standards are suitable for use wÎth all EPA methods.

Certified By;rL~
John Conrad
CSMlTC

.~ i'i~.'
~,~),_.;1 lll
lSO!ll~~~~.;):ili10
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Product Name

Product Number
Product Brand
CAS Number
Molecular Formula
Molecular Weight

TEST

APPEARANCE

INFRARED
SPECTRUM

THIN-LAYER

CHROMATOGRAPHY

SOLUBILITY

QUALITY CONTROL
ACCEPTANCE DATE

Cert ificateof.Ainalysis

Dibenz(a,hJa nthracene,

97%
D3,140-0
ALDRICH

53-70-3
CiiH14

278.35

SPECIFICA HON
LIGHT YELLOW TO YELLOW CRYSTALLINE
POWDER OR

CONFORMS TO STRUCTURE AND STANDARD AS

CONSISTENT WITH 97% PURITY

5% IN TOLUENE; CLEAR, COLORLESS TO LIGHT

YELLOW, LIGHT GREEN OR LIGHT YELLOW-
GREEN

Ronnie J. Martin, Super\iisor
OUô.lity Control
Milwaukee, Wisconsin USA

LOT 11613BC RESULTS

YELLOW POWDER

CONFORMS TO STRUCTURE AND
STANDARD

CONSISTENT WITH 97% PURITY

5 MG/ML, TOLUENE; CLEAR

FAINT YELLOW SOLUTION

FEBRUARY, 2004
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1fTRA
SCIENTIFIC

Aiiolyrical Solutioii
Certificate of Analysis

Dlcofol

Product Number: PST-391

Lot Number: RM00299

Expiration Date: Feb-2008

Page: 1 of 1
This reference material has been analyzed by high resolution gas chromatography or high performance
liquid chromatography, and found to meet the specifications stated below. The uncertainty of the purity
measurement Is:! 0.5%.

Compound

dicofol

CAS #

000115-32-2

Purity

96.5%

Storage: May be stored at room temperature

I' ItEi=
Compa
LS01K1

SAIGlobsl
Re91stered

iso 17025
cer. No. 0851- Ot

250 Smith Street, Norh Kingstown, HI 02S/¡2 USA

401-294-94()0 Fax: 401-295-2330
ww.ultrascÎ.com

¿;-f ;~~,¿/
Dr. Edward l'lt%garald,

Senior Scientist
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6ô Tow Lan . P.O. Box 59 . Wlo Chest. PA 1931.(99
1-S2-9 . 1.$1Q.92-3 . fax 1.e1(l9~-1729io~mse.co . ww.cll...co

CERTIFICATE OF ANALYSIS

INVOICE #: CS257624
PO #: P339294

CATALOG #; PS-1073 CAS #: 60168-88-9

DESCRIPTION: Fenanmol

lOT #: 325-134C

To re-order CHEM SERVICE products call

§SUPELCO
800-247-6628 or 814-359-3441

or any local Supelco sales office
ll00.Q031

PURITY: 99%

EXPIRATION DATE: 07/09

Chem Service, Inc. guarantees the purity of this chemical:! 0.5% deviation pnor to the expiration date
shown on the labal and exclusive of any customer contamination.

Two or more of the following methods of analysis are used to determine purity: Melting point,
refractive index, tiration, FTIR, fR, TLC, GC/FID, GClTCD, GC1ECD, GC/MS, HPlG or DSC.

Our standards are suitable for use with all EPA methods.

Certifed By:

r G.
John Conrad
CSMlTC

~ ,,,;,
\~)
1$000.~niÍe~';3f61i)

lIl

Page 16
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Pro.du 41\124.0000

4oLPL. ø, Wx:RE Of ISOMERS

Genml ProdLl nata
\I.io ot
CANQl)&l2.15-MoI-.l' 2i.$
~fQ!!1lJa C1S 114 0
llfö 141
~ põiil('C.

! tfRlIHtlU If ~NllY~U

lQt$p¡1i Dai l. No. AI1232

omalf
,GC

Wl
Reola indx
Allton Info

~.__ACRQS_.

~. iN
'"..;
ö.. l!!ll; 1Iil

A. VMnMfQlai!t ConÙgI Mall

;i..~G.~'1...,.31O)I.lr~11'riø f:r,ù)WW~'InlI\:\""---l11ì1.US'T\\l14\_11'l'':1~I1#j'f''''!!''V_~-

~
Q"..

t
'""

"=.,_~. ...".~._.¡ ~,._.-~._'__ ~=~ __.._".M~,..,,'=~-_'=M~-' ~__....,._ ~".=V -'._.. ,-,
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~)
SIGMA.ALDRIOH

.¡f!!l!l.",l!._
ciFlATI OF AlVSlI
lI ClRlll3.1.'.. 10 EH_

...~ Wmili-I¡aU.. .. "'wi. l-
-lI +l l1 l:w~m

-l..- il.tl.3f/f6$t.
_.,-.,~l
~l
~ -l. il...il
D.. -. J,l U....lf.

ll\ldl.J._~, nui ..~oh . 2:2Uj~_.'j (R-iiS- (2- (2,4, 6-ni~Iim)i:l-c-"")
Flnc: Ma ~)t.__
roar C151lSC11m02

cu-.... (61U1_0J_5)

"" ,1'ç1.i

Wie..... 376..0:1 ø/J.

2.S_~
_ll;(l)
MAY tll)

-1y
".5

" .5-.9,1

to

.C''It:l r./a
))u of i.lo 23,_.20U

3. _1....mlll_..". -u.. Ut.. jM ~_.. u. ~ ~ ëI li -I __ ~ ~ l-ú".b tM
-l ~ ii/-~.. ~ di ~ l. ~l- ~ fi'llf~"".~ .)i~-Uí
~'-i ail. tlt ~ l-t:ol tl ~ :U~-i:Jft6l AU 1U
-~~_. ~..)M tI~-w.MlI-l~....~"-..id .~.. .. ~..-- t:.w'n lt ~ -d ~ ~ ~-k.. ~...Ii ~~ ,.-i1!4o"", ~tI_~~.

. hr~.~ ti t. ~ or t) iöta __ ii i--i an of .,Uã Ul -MC --....~.~qi*U:tñ~~~~,oI...
$.._i.__Qu- jrWwb~r

..~

f

~
Mo--Co-
""-=::=i.-i~.

Page 18

)

Pa 2-d 2~$p-i_-~Ð---,
=r.'n._;~U;1a s.~ "'''
W-.au % NI. 40 %'''10uv..
20Mml--No_MAir-J- -~'--'i

!

~l-_.-r . ~Ii
· --- ..~~___~....~~u~~~~!~~_..~~~~~...._~--~~------

..--""---- 1.30 24.4:) 1.-n7 -IL176
3.;1: Ð.(l$:!i 0.161 0.059
fl.:l36 i.i.t~l_ H~Ail j',462

:.__!::~~n~~:~~~_~:~~~:~ ..~~~~~----_.. ..~-_..,"

\ :1
1 1~1
j 1Mi'~

..

.- .. ~
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Certificate of Analysis

Product41624-0000
4-NONYLPHENOL, 99%, MIXTURE OF
ISOMERS

Lot Specific Data A0192712

Appearance
Color scale
Infrared spectrometry
Separat. techno GC
Water
Refractive index

clear viscous liquid
~50 APHA
authentic
:;98.5 %
~O.05 %
1.5119 (20DC, 589 nm)

General Product Data

Version 00
CAS No 84852-15-3
Molecular weight 220.35
Molecular formula C15 H24 0
Linear formula

Flash point (OC) 141

Page 19
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APPENDIX B

CHEMICAL REPOSITORY STOCK AND SAMPLE PREPARATIONS WORKSHEETS
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Ch¡¡

Nirt Clernlldl Dale:
Analyst

Chemical Name:

89lUe CF Numbe

OMS ßarwde:

S~t;~A-A41)~i¡:~iaUpplI!lNamèii
~ie ¡)E'L .dueen lòlNumbii
~i( ii-i.oS'"." ""' ""

OaleR¡¡cefl:
~tállC)nDale:

fOirlM'tèJ9I1l'

712212005

Proçhloraz
2162-2

Several - See Ixlow
Sigma-AlriCh

2226X

510/2004
Feb-OB

i'aJlI'MilJá.í: (roM);

VOlume Nèir~ (tíl),
Targßl ÖhemltfI'M¡s1Jgl:'"

Targèl !l1;'G~~~~~!!¡):
Actual ~lart Aiiíè~~ (iÍlv):. . -"

7/25/2005"&.:

Code 3

81/2005
1 00.
50.00

Ül8a4
54,B073

too:Ö33

Slep1:

1.38360
.v"'.
,/

54.8000

Slep2:

Fiiulas Us,Íi

Cart of Aniysis:
MSDS:

Purity:

ßulldlng:

Room:
Locallon:

CAS:
"ZG3
:?S"3..
;as

~.
I 7.$3Q~7

2$3,0 '1'2
~S'~o 70
,æG3Q (PI?

376.67 Ü'1 '1!

1.960

"Building:

RO;m:

LØf~Ô!:
CA$:"

. Gìtál9\Nl1piri
CMStBa;t:

1;ir'IiO"tí.:

MSl-5
219

Flammable CabInet

67.68
472301-2l

253353
Jun-10

8alânciilnfòtt~:'ri;
Mahufaclurer: Sartorius

Møel: ß3100P
Se.iaINlimber: 1120122767

Calibta!klJ Inléivli 12 mo.
last Cillibralian: 101Hll2004

Calibrlldn Ghecle' .or' N
(doCmenled in ('libr¡¡tiOt
NOIl!book; rim M$l-S, 219)

Chl!lcal
Olsolved

iii $dlvimt:
(j Qr N

Target ChemicalMaes (g)~ T a,get Molarity (MolelS.)" VOlUme Needed (I.) x FW (glMole)

Target Solvan/Mass (g) ~ . (AcJlial Chernleel MEISS rfl.."c So!'!entQ!'!!'!!.tx.IflL))
. (Targo/ Molarity(Moles/L)" Chemicar FW (g/Mole))

Page 21
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../

r~

(,

WA '1'1(" 1Ask. ø

ealti:
Analyst:,

. .Chemla.lNaffØ;

liltiiCFN9Í1~q
êM$~at~c:

al¡PglriiÚlaiÎ~:1
LôtNulnb4:

tit~Rav&d; ,
" ,..giP1íj¡nDat~;

'!igm\l1laí~ì'l)l¡

8/221005
/J ktk"

Atrazlne
2332-1

253.212
Cher SeMee L

32B-137A

12114200
~ J()lo7

215.2

Cé.ofAñtysls:
Msos,
Purty;

lluJldtng:

Room:
Lo!lliofj:

öAsi

áÍlÌllhg: MSL-S

219
flammabl Cabinet

67..
4723,0-2L

45333
Jun.10

100. '
50,00

i.i766
.líf!lon
100.ÒO

~tånØ lnÍÓår'

Mantia~túrlt¡ Sartrtus
,Moeii 1l3100P

Sørt~tf.øíYbtr: 1120122767

Cátlti.aan Jiiìliiil! 12 mo.

last GållbfâtklÌi 10/18/2004

Ca!f~",lìtll;øc; .G)'..iii .~....?
t!lf¡cWèntlld IIi'bàllb(lLØn'
¡.iiìóbk: róomM~L~5..2.19j

v' 5J,)cal,. 1';'-f!ÇÍ'M.l,t; ,
tM.l~/~ù s:¡I(Vì~.
:;w~, t/0? .

.0."

¿
1.07860

V
V'

54.8000

Chemical
DlsólVed *ê! or N

in S()1Ienl:

7:af!.ØtlhftnfcàIMass(g) '" Targot MWlatity (Mofes/) x Vo/umeNeeded(L) x FW(glMoM)

Ta" at SolventMass~ ) = (Aitlie/Chamír;aIMJtss(g)xSo!,~ent D.i:'2sitY(glL
g g (Target Molarty(Moles/)x ChemicalFW (gIMo/e))

Actual Molarity (Moles/) = ( A6~:~~:;;~a;;;¿¡!f)

, (Actuai $OlventMaSS(g))~"~mla y ItJl1¿ lø .sdal ;;1v:i:~d d~ 5D ""S'''C.1Ø~' #1. ~ZI'1I:1t. ~''(-I-(1
~ t!-Z.3-OS- pl. ln.I'U.I.dwl~IJ'/;ir Ølnu..Ai~J "/.L letlLa.:- w~
~ fq 'Sl tt ~ ¡(Uj( 4) Æ.PO ~¡W~ Ç)~Ì9J.~Iu~., tc":"Ioøe
jtn L(1 mm~s ~ a. kif ¡òta. /ju ~¡41 w~ 'rÁ4 V/~ll ø,,~d
tili 11 a.ui 0/ ~tI tg N. hi :5PiIPJ. fi£

Page 22
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Chemical Repository St()ck cltid Sample Preparation Worksbeet
Flll in Data (¡nlUal or circl~ .shå~. ltEms 10slgfy WmplaUCl)

Neal Chemical Date: M3I2005 Cart Qf AnaJyis: .r: or N
Anlyst: Ii MSDS: (1 or N

Chemical Nae: niwmira,llsnlhrai:e.ne Purity 91% per mfg.
aOlleCf Num.bet: .23111- eullinll: MSL-5

CMSaarcødø: 2544114,2S443 Roo: 219
Supplier Nime:1 s¡gm1i I Locatio"; Cabinet #1, Shelf 112

Lot Numbe 116138C CAS: 53"700.
Datø Rèclved: 121~()04
Expiräti Diiti: i:l'10

FOfrm.il: Weid\lt;1 :m1.35....~ Dale:

Ant:
So'lt Nsme:

Supplier Name:

Lo! Number:

Dale Reced;
Specfic Gravity: 1,0960

Btdldlng:

Roöm:

Loitlon:
CAS:

Calalög Number;

eMS Barcoe:
EXptio D¡ile;

MSL-5

219
Flammable Cabinel

61-6
472311.2L

253353

Ji.10
S!obk f'emir¡ll Oa!ó; 9/13/2005 ßalanCè Infomallon:

Analyst .u Maufacira: SartusSlO Sélco: Cooe 5 Mödel: S3tOOP
Expiration Dale: 9/28/2005 Serial Number: 1120122767

Targel Melarlly (mM): 10.0 Calibratin Interval: 12 mo. 
Volume Needød (mLl: 50,00 last Calibration: 10/1812004

largetChemical Mass (9): 0.392 CallbmUon Check: (j or- N
nrgel SolvøntMass (li): 54,809.8 (noi:mente in C¡¡Nl:alìn

Aclual Mölarity Ach;eved(mM): 10.~~ Noleboök room MSL-5, 219)

Slep 1: Tare Sluk BoWe: i/
Add Chemical: 0/

Attual ChemIcal f,ss(li): ll392l
Slep2: Tare StoCk Sotte again: v Chemical

Add Solvent: ý Dlsulved (j or N
Actl Sulvent MassIg); 54,8100 in Solvent:

Formulas Us~

Target Chemica/Mass (g) '" Target Molarity (Mo/esI)" Volume Needed (L)" FW (g/o/e)

T' tS J tM l) (ActueIChemJca./Mass(g) x So/vent Dei. JSlty (g./L)),arge 0 ven essig ="."" " . ..... ... ... _~
(Target Mo/ar/ty(Mo/esI) x Cham/cafFW (glMole))

'$
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1
"~l,

/
WA '1.'6. í/l$¡¿J;

')
:1'

Chemical ReDositorvStock and SamolePreDaratiøo Worksheet
I'll In tlia (lnitiatQr drele 'shaded items tQ sflnfty coplêJH)

N~i è!i1(1
Oat.e: (1121005

Celt. of Aniysis: ~ or NAnalYt: ¡¿l(~~
MSOs: Qr NChamlcä Name: Pteofl
Purlly: lvli, 96.5% Dar mfa,Botte CF _ber: 2~Ull.1

BUilding: MSL'5CMS Baria: 253313
Room: 219Supplier Name;l UJtr

I LOO\ron: Cablnel#1. Shelf#1Lot Number: ~Mo(¡29¡¡
CAS: 11$-32-2Date Rece: , 4t1a200

lÕ¡tqilk Daw; Feb-o
FQI\lfa WW90i:l

3711,49

~Ivei: Dale
Analyst:

Sotan! Name:

Suplier Name;
Lo! Number

Dale Rflved:
Spefic Gravl .

MSL-ó

219
Flammable Cabinet

1:7-68-5

472301-2L
253353
Juri?O

BuildIng;

Room;

Lotin;
CAS;

Catalog Number

CMS Barie:

E irUÒr Dato:1,0960

)

SloÇ P,eoa'ai!:
Date: 8f21'0(S EllanceJriomiaüon:Ana!Yt: £/(ML~ Manufacturer: SJloriusStoc Barcodi;; .(;ti9

Model; B3100PEXpiratin Oále: 9151:looõ Sanal Number; 112å122767Target Molarity (mM);
100,0 Calibration llleral: 12 mo. Volume N~!l (mL):
50.0 LastCalibrallon: 10f1a/0114Target Cl¡nical Mass (9); 1.1525 Calibration Clck (j or NTarget Solvent M¡:;

(g); 54,8015 (tloêUont!l in CallbtàtiOhAcal MQlârltyAcf¡ev~ (mM);
100.0027 Notel:; room MSL-5. 219)

Slep?: Tal' Sloc! Botte: V" .

li" ChemIcai; v
Aclua1 Chsmiêl Mass (g)= 1.811250

Step 2; Tare SloçBolfi- again: .. Chemicl
Add Solvnt: ¡/ D!solve.d êZ or NAcua.t Solviml Mass (9); 54.8000 iltSovent

E2rmo!as US!l

TargefChemicaiMass (g) ~ Target Molarity (Moles/)x VolumøNeeded (L)x FW (glMole)

T stge! Solvent Mass (g) "" ,(Aciual Chl1f!asS(fJ)x SP~nSi'lfJ/L)).
(Target MOlarity (Moles/) xChemíçal FW (9IMOfø))

Page 24
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t;l¡lIrniQa1 .llenils¡to¡i¡atØck..and$am!)I~.P,ré:l:aratlotl..Work.sh&èt
FiU in Oa!i (lolUal or eltele "shadeq" itèms to $kfy CQ¡npiel¡~ Oal1:

Anlyst:
Ghemìi:l Name:

BoUie 01" Number:

CMSBarcoe:
Supp!ìerNamøil

Lot Nwn!;&

Piite RecviK¡
EXPlrall

7122/2005

12JC

Feoarfmol
2335.1

Seve,al . See belo
Supelco

1ß325-1340
11101200

Jui.o9

eer of Analys:

Msps:
Purty:

Building:

Roo:
L!Ìlldn:

CAS:

II
'l

N

N

Mln, 99% 'm~.
MSL-5

219
Cabinet #1, Shelf #3

60168-as

rl
i Z5ltlft;q

a'.qi¡., i
zS-,?t'1i?,
zSLj..lr,ß'
1;Gi¡II&'2
2.'!?f!ø.1ä ". ...331.21

MSl.S
219

Flammable Cabinet

67-6
472301-2L

253353
.. OV10

'i." .ø¡, ¡¡Tee

100.
60.00

¥;è~1,
54;jJJi¡'.

l00:P?l1

SartU$
B31001"

1120122161
12 mo.

1 /18100
;1'.Ör' N

tgØ~méit!!.¡ntaij~rill~
Nntebok; rOQrl MSL-5. 219)

Slep1:

Step 2:

(DorM

f'óimUlas Used

Target Chem/eafMåss(g) '" Tßlget Molarítj (Mo/e$i) xVoJumeNeeded(L) xf"W (filMa/e)

T t S.i t. M . i ) (Aitulil Chemlca/Miiss(fI) x So/vent DI!. s../ty... (gIL).)arge . .0 ven assig '" . . ... ... -WL
(Target Mo/arity (Mole$i)x ChemicalFW (€lIMo/e))

Page 25
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Chemlc..l.eElP;osltQiw'StQÐk"aO(tSamrile~réi:åratIQn:Worksheé"t
flu In Data (lnldal or cl 'shadéd ilem$lo s!ily copleton)

N.eal Chéniical Date: 9/131005 Cø¡. of Analysis: ~.or.N
Anlysl; .~. MSO$: lj or"N

Chemical Name: 4-Nony!p.benol Purty: 9ll.8% per mfg.
Botte OF Numb.eT 2305-1 B!JlØJng( MSL-5

CM$.Jlatooe: 113899 ROOm; 219
$\1PR1~èr!tlJi Acros I Lcilloti: Cabinet #1, Shelf #1 

AOl3ß %.2- '" .~ot ~Qmb , A9123226et' ."¡ S /92.7 J$SI ~'!ir Jtt9AS: 84852-15-3
If/( rZ-'-(J$ r; oáie ReÇ.lllwid:1 2/51001 li. l

Eiilratlpnf:ate;! FßbOa
. ForYI,,;Wèiiitibl 22.35 .

..., , "

SOI~imi ~wiÎ!ri;

~ii~\l

MSL-5

219
Flammable Cabinet

67-68-5
472301-2L

253353

Jun10

SlQkPi'êparatiQ Dala:
Artyst;

$.løPk Barce:
~)(lraUoo Dàte:

TargatMolMty (rnM):

Volum e Neeed (rnL):

Targei ChemlQåI MaM (g):

Targel'SòlveilMaii (9):
Actual Molariiy Actíevec (m M):

ìlâlanèiìiJtó d.a lln:.
ManOláCtretr

~è
St!INtJ!fbei:

(IUbr¡tlQliiii!val:
L1lt~U~r,jl:ii! .......

gill~ration'~n~~ .
(!I~JTltltl1~(i
Nå¡~: ~1ÍMSL~5.21~j

911312005

Coe .;
9/2oo5

100.0

50,00
1:1óra

5~.ii025
1O¡JJ045

StiiP 1: Tare 810Pk ßQlUa:

Add Cnemt98f:
ActualChemloal: Mass :(9):

Tare Stock Botte againi

A!d $Qlhu
Actual S9tvantMí!ss(g): 54.&000

1.10180 '

v...Step:?: ÇhRn.I~1
DisÌlV~

In SÓlY~I:
C:or N

Forulas Usg,

Target Chemica/Mass (g) oe. Target Mo/arity (MolflsI) x Vo/umeNeeded (I; x PW (g/MolfJ)

Target lSolvent Mass (g) ~ _-rti!~~'- Chf!E!!!pal ~.flEf1) x ~!.~IJ_t D1!/2Eìty(glLJ1.
(Target Mofarity (MofesI) x Chemical FW(glole))

(Acrual ChernicaiMass (g))., Chemical FW (glMole)Actual Molanfy (Moles/I),.. ..... ..... .... ._..~.

(~ctualSOI~.f!!_¥.'!ss Lr:L)
N,¡: ~jMt1 mdil,! I() I) l- ~ fac/ :ll:n;:;': 4Ad d~'i A. z ~ß "a~ y¡ .. It 4' ~

Page 26
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APPENDIX C

CHAIN OF CUSTODY DOCUMENTS
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EDSP CHAIN OF CUSTODY RECORD

Dr. Jim Mathews I Ms. Sherry Black

ROJECT#: WA 4-16

EDSP STUDY DIRECTOR: Michael Cobb
PHONE NUMBER: (360) 681-4580

HIPMENT METHOD: (circle one)

UPS Oter
Dry Ice Cold Packs ~bieñ

ECOMMENDED STORAGE CONDitioNS: (cirCle one)

W 4°C .10°C .20°C .BOoC

Battelle Marine Sciences Laboratory
1529 West Sequim Bay Road
Sequim, Washington 98362

CflEMICJíS:,11l1ÌJmL each tix~ÐM$P. -..-'., -

1::: :?g~¡f~~l:~ Ïi: n¡f,: Ç! ll~mM!fçijj~n::::: :::::::::::: :::: ::::: ::::: :::

. - -- . n_ sí'öèKcoöè' "6." .... ... n_. ..n....... - ._. ........ ... ..... --_...... ...

2 ::: :~QMM~!fts~: ~ji:n¡f, :~m:~mM~ç~n: :::::::: :::::::: ::::: ::::::::: ::: :~t9~:~fR'C:

"'................ ~ ~~." ~ ..."",.. ..~._~ ".~~.... ..._~-___ ___........'" .."._"..._~.._. ..__.w. ___*_. _......... &__ _ ___ "'_ _"'..

v: ¿r .l#A'.sOAl
Prlnled Name

A7:.T
Com an

VER\f\EO copy

-VZ t)ATE~iNT, ~

Page 28
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~ .'.~-'" ,-,,,,,-,~;".'- ....,""~~.._. ~ -,-'. ,n .-_.". _,__..~,~_,__.-~, .....-----..-...._'i~..

EDSP CHAIN OF CUSTODY RECORD

Dr. Jennifer Wohlever I Mr. Justin Godse Battelle Marne 
Sciences Laboratory1529 W SIB R d

I

es equm ay.oa"ROJECT #: WA 4-16 Sequim, Washington 98362
EDSP STU DY DIRECTOR: M leha..1 Cobb

PHONE NUMBER: (360) 681-4580
SHIPMENT METOD: (circle one)-

rFED Ex "' UPS Other
~Ni:UnONs:eTe one)

Cold Packs ~I~Ice Dry Ice
RECOMMENDED STORAGE CONDITOMS: (circle one)

fi 4°C -10°C .20°C .80°C

Receipt #of Obaton
$,CHEMICAL: 1X10mLea 1ll~ DaSO Da contllllll' Ifletons-

1 STOCK CODE: 3
I :s:i~~:af!~'C::: :=¡;nMM~fsi :1P:ro¡;: ~ ;Ä~ roM M£ii9!!:::::: == ====::::::= = =: = =::::: =:= =:

..... ~..&..........._--..-......

::J;V~~~;!~i:~t;i8~~~~~~::::::::::::::::::::::::::: :::::::
.."...~-~----_._~-..

2
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EDSP Work Assignment Number 4-16 and 4-17

Or. Neil Jensen I Mr. Tim Moeller

EDSP CHAIN OF CUSTODY RECORD

Battelle Marine Science Laboratory
1529 West Sequim Bay Roa
Sequim, Washington 98362ROJECT #: WA 4-16

EDSP STUDY DIRECTOR: Michael Cobb
PHONE NUMBER: (360~ 681-4580

. HIPMENT METHOD: (circle one5

UPS__9ther
Cold Packs

§ 4°C

CHEMlCALS:1X10 mL eilçh 100% OMSO

_10aC -20°C ~-8aC

RèÇelpt
Dale

#of
contaner

STOK CODE: 31 =:: =~9MM~!S3J~:n¡ç:~n~roM :açriil~: == :=:=: ::=: :::: ::==: :===:: :::.::::

..... h.. sTöi('toìjE;-¿U_--"-'" -.... ______un....... .._........u______________

2 :::=~9MM~~si: l~:~L:~Ü~roM ~~~~~::: ::::::: :::= :::== ::==:: :::: :::::

70~7 .1 ti__
Prinled ~!!!!L.......

.. Öb$..at6n
s,

In$lretìOOG

: s-t9~:~(!tt::

:~í~r~:~H~t: :
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EDSP Work Assignment Number 4-16 and 4-17

eosp CHAIN OF CUSTODY RECORD

Dr. Bozena Lusiak I Mr. Tom Deck Battelle Marine ScIences Laboratory
1529 West Sequim Bay Road
Sequim, WashIngton 98362ROJECT#: WA4-16

EDSP STUDY DIRECTOR: Michael Cobb
PHONE NUMBER: (360) 681-4580

HIPMENT METHOD: (cirèle one)

ÓNÖrrIO~ one) UPS Other___._________..____Ice Dry Ice Cold Packs ~
ECOMMENDED STORAGE CONDITIONS: (circle one)~ 4°C .10"C .20"C -80"C

CHEMICALS: 1X10 mL each 100% DMSO
RlIClIlpt
Dat

Obsrvaton#ofcontainers s,
-ln,tri:tlons

sTOCKCOOE:3 . ..... .. 1.'Jl'05
:::: ~ÇMMERtsD9:!riL:~Üll~t.:aç(i!9!:::: ::::: :::: ::::: :::::: :::: ::::::

- ~- - ::: :~l~f~~~~!~i:~!;~~ffM:~~~~h::::::::::::::: :::::::: :::::::::::: -1-~1"j

:~t9r~:at!tt:::

:~t?r~:at!tt:::

..¿A- ~ 7~.:e--a.~ f.' ~l)Sjgnature Date Time '/''
,-5Jiqv" NON!)..

. Printe!:ttlame
ßQ-;i,&¿i/i: /!~r, aj
Company

Page 31



EDSP Work Assignment Number 4-16 and 4-17

EDSP CHAIN OF CUSTODY RECORD

Dr. Jim Mathews I Ms. Sherry Black

PROJECT#: WA4-16. Task 8

EDSP STUDY DIRECTOR: Michael Cobb
PHONE NUMBER: (360) 681-4580

HIPMENT METHOD: (circle one)

UPS Other~~

Battelle Marine Sciences Laboratory
1529 West Sequim Bay Road
Sequim. WashIngton 98362

RT C2~ -1OC -80.C-20.C

CHEMICALS; 1X.10 mL eaeh 100%OMSO
Receipt

Date

Observation
#lJ

InstruetlQf1

: aI9r;:~i :l:ç::

#of
containers

1 ::J~M~~~~~9:mL:~ÜAAmMi~tijij9!i:: ::: :::::: :::::: ::: :::::: ::::: :::

"""" .." .šfõëK'è'òöI!E"icf--......-. n. .n. ... ...... ... ........... ...... ... ,.....
2 ::: :ç:9!oMt!ifsD9: mL:çÜ:a~mMiqt~~9!i::::: :::::: :::::::::::::: ::: :::::: j~i?r~:~l~::

J 5.tp

vlttiFI;O COPY

Itf.k DATË ..f-¿/~OS;
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EDSP Work Assignment Number 4-16 and 4-17

EDSP CHAIN OF CUSTODY RECORD

Dr. Jennifer Wohlever I Mr. Justin Godse Battelle Marne Sclenoes Laboratory
1529 West Sequ'm Ba . Road

I

i Y
!PROJECT #: WA 4-16, Task 8 Sequim, Washington 98362

EDSP STUDY DIRECTOR: M Ichael Cobb
PHO.NE NUMBER: (380) 681-580

SHIPMENT METHOD: (circle one) 

( FED Eic) UPS Other
~ONDITIONS:lèircle one) ~ AmbientIce Dry loe
~ECOMMENDEO STORAGE CONDITIONS: (cirCle one)

Ci::"9
.

RT -109C -209C -809C

Recèlpt #Of Obseraton
CHEMtCAL; 1X10 mL ea 100% DMSO Oa cQnlalnel' $,f- fnslrcloos

1
STOCK CODe: 9

1 :S:I9!~:i!l~::
::: :Ç.QMM;E~ts¡: 19: tlL:çm:ii IDM ji(iiij9i ::::::::::: :::: ::::: :::::::::::::_ .. ~ ~-~. _.... .....

--..
- - '1.ì'èiëifèoOJæ -.¡ ò",U- 'uo.._.. -.... '. _._. - _..... _.. un.. ..... _.. n _ _ u_ ,...."-'''''.,~.........,,.'"''

2 ::: :~QM~~N:ts¡: 19: n¡L :çl jMro~ ~:ij¡'il:::: :::::::::::::::: ::::::::::: ::: 1 :~~:ii¡~::
.~ ~.._"-,, ""...."-"..........,, ...",.,. ,....,...""."."".. ........... .._.__.- ..... ..",..... ..........".... ._-~-...,'......." ........ --- ---------._."....i- -- ----,,--,. ..-- .---.. ~-_.. .._.._..~._.._----~ -'.,~ .,,,,,.. ..~-..-_....._.__~___.... .."....... .'...... _. ....._._. .-.-'0 .... M...... _.._~ ~ ~..__

i SPa

P-ZS'-IS)- (/n'O
Date TIme

\.1'- Æ€Sá!ARCtI
Com an

CERTIFIED COpy
~~~~:~~D

DATE 2.zÇ~tl) INiTIALS At
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EDSP Work Assignment Number 4-16 and 4-17

Dr. Neil Jensen I Mr. Tim Moeller

EDSP CHAIN OF CUSTODY RECORD

PROJECT #: WA 4-16, Task 8

EDSP STUDY DIRECTOR: Michael Cobb
PHONE NUMBER: (360) 6814580

HIPMl;NT METHOD: (circle one)

UPS Other~
RT

CIlEr.IC~: 1X1lt\lLQi!(l 100%l)SÇI

Battelle Marine Sciences Laboratory
1529 West SequIm Bay Road
Sequim, 'Nashlngton 98362

.20.C -SO.C

R~~liÌ' #of
Dli. wrrillJ'

1 ::: ~Wr.~~~~~n¡¡,~nAõ!i!.ni~~Q9!i:::::: :::::::::::: :::::::: :::::::

. _... -... STocK côfiÉ: ''¡õ'' --. _... ... .... _... - -- - -- - --. _.. -.... - - _. _.. - -.. - -.. -_.

2 ::::~QMMER-rD!in¡;:~l 19)1 roM ~i:ii!gñ:: :::::::::::::::::: :::::::: ::::::
~~=---- ---~--- - ------.- _.. -- .~.- ----_ __ _ ____~ _~.~.. ~~ ø ._.~._______ _ __ _,.",,.._,.,. ____.. ......
--. _...... - --_._.. -....._------_.~...-.- ----.. ..._...~.... ..-......."......... ...-..- --- _.._- ........ .......... ~..~-------

Pilnted Name Com an

Ob$riatl';n
5,

lnstclon&

:~~:~~~K:

j~t~:~~~§:(:
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EDSP Work Assignment Number 4-16 and 4-17

EDSPCHAIN OF CUSTODY RECORD

Dr. Bozena Lusiak I Mr. Tom Deck Battelle Marine Sciences Laboratory
1529 West Sequim Bay Road
Sequim, Washington 98362ReJECT #: WA 4-16, Task 8

EDSP STUDY DIRECTOR: Michael Cobb
PHONE NUMBER: (360) 681-4580

HIPMENT METHOD: (çlrcle one)

. ÇïliÊÕË~ UPS Other 1._____..
ONDITOìicle one) ~..... ...
Ice 'Dry Ice ~~ AmbIent

ECOMMENDED STORAGE CONDITIONS: (circle one)

~c~ -10'CRT .20'C .80'C

CHEMICAL: 1X10 mL each 100% DMSO
Receipt

Date
#of

contaners

1 ::::igfM~~:~:~~~L:gÜli!~!(~c?(I!J~::: :::: ::::::::: ::::::::::::::::::.

.... . ... 'šfòëK è'óoÈ: ''¡ô' ...........,. -----................. --.. n.... -- -- n..__
2 ::: :!iqM~~iliE~~:~L:gD9-i!¡nM:~c?I:i~~!i:::::: ::::::::::: ::: ::::: ::::::: :::

.8A- 4~ ~~;:.N: ia'.-IS.",Signalure Dale Time
.5; JiCL 011' ii r lòl\

Printed Nama
&in rAIl' 1l/!..or. 'Q )

Con:!J;iany _.~I

t

Observation
$,

Iniilrlione

:~lmi:at~~::

:!3t~~:aí:~~ç::
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EDSP Work Assignment Number 4-16 and 4-17

EDSP CHAIN OF CUSTODY RECORD

Battelle Marine Sciences Laboratory
1529 West Sequim Bay Road
Sequim, Washington 98362

Dr. Jim Mathews/Ms. Sherry Black

ROJECT#: WA4-16

EDSP STUDY DIRECTOR: ' Michael Cobb
PHONE NUMBER: (360) 681-4580

HIPMENT METHOD: (circle one)

UPS Other
DrylcG ~~ Ambient

ECOMMENDED STORAGE CONDITONS: (circle one)

RT ~ .10.C -io.c -ao.c

STOCK CODE: 4

:::: ç:ÇMM~RTSD~:n:Ç~!~ 1Mjfqr~Q~!t:: :::: ::::::: ::::::: :::: :::::::::::: .

.... :::: slgfK~f9R~~:~::::::::: ::::: :::::::::::::: :::::::::::::::::: :::::::::::
COMMENTS: 10 mLofO.01M solution

.Stõ-ãt2:....

.!'2..........2

1'5) /?
.~..~:.rß J Jtn e ComPlll'Y

IUCêíVéd By:

~. q-/S"-()b",2:30t,M,
Signature Dale TIme

J)tÑ Hilßf31t 2.rr ;JtJíf#1J0NftL-
Ptlnt Nam Com an

\je.~\f\e.O CQ?Y
f'.Ú. iq_lkOSyvi O~\a--

\N\. ::
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EDSP Work Assignment Number 4-16 and 4-17

EDSP CHAIN OF CUSTODY RECORD

Dr. Jennifer Wohlever J Mr. Justin Godse

ROJECT #: WA 4-18

DSP STUDY DIRECTOR: Michael Cobb
PHONE NUMBER: (360) 681-4580

HIPMENT METOD: (circle one)

RT .10aC . .2G~C

CHEMIC.A: 1Xi0 in _h 100% DMSO

Baelle Marne Science Laboratory
1529 West Sequim Bay Road
Sequim, Washington 98362

Amblént

40"C

ReceIpt
Dat

aton
..Inston

liefcone
STQÇK COE: 4

:::3~ÇMM~tsË:~y:ii:~nm.l~(~~c::::::::: :::::::::::::::::::::::::

.siõ-ãii:--.

.!l."9.......hn

2

... - :: :J~r~K t9p'~:S :::: ::::::: :::::::: :::::: ::::::::::::: :::::::::::::::: :::
COMMEN: 10 mL of O.DiM SQliillon -stöiè-ãii:--U

_~___'nn_.

ç¡-/í-l)~ 12S't;
Slgna!iie Date TIme

peTe; RESlJt5 LViL ReSèrt¡2H ut-5S
Prfnted Name Ci;l!ipan

CeCo
luiti Date q ~ ( S-~ 8 S-
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EDSP Work Assignment Number4-16 and 4-17

EDSP CHAIN OF CUSTODY RECORD

Dr. Neil JensenlMr. Tim Moeller

ROJECT#: WA4-16

EDSP STUDY DIRECTOR: Michael Cobb
PHONE NUMBER: (360) 681-4580

HIPMENT METHOD: (circle one)

UPS Other~
Battelle Marine Science Laboratory
1529 WeøtSequlm Bay Road
Sequim, Washington 98362

Ambient

-Booç

STOK CODE: 4

:::: ~ME~Ê:l~:n¡L:~9~!M!~i:i!9~::::::::::::: ::::::: :::::::::::::::::

".". ::::s:-i9~Kt.a~C~:: ::::::::::::::::::::: :::::::::::::::::::::::::::::: ::::
COMMeNTS: 10 mL of 0.01M i;uton2

-/OH.. ./
SI¡iature

qit!d ,- 9 Gi
Dale Time-- -

..-...c:...7., I'__~G""
PrínteA Name

/VT
Com"

"siõ"ãi2:-'--
.!tuuuun
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EDSP Work Assignment Number 4-16 and 4-17

EDSP CHAIN OF CUSTODY RECORD

Dr. Bozena lusiakfMr. Tom Deck Batelle Marine Science Laboratory
1529 West Sequim Bay Road
Sequim, Washington 98362

FE UPS Others: (cfrcleone) ~
Dry Ice ~ Ambient

ECOMMENDED STORAGE CONDITIONS: (circle one)

RT ~ -10°C w20.C -ao.c
êHEMlCAS: 1X10 riLøah 10l% l)SO

Roelpt
Dat

STOCK CODE: 4 Ql151o'
:::: Ç.~§trsi 3~: in:~ ~~M~i:~9ñ:: ::::::::::: ::::: ::::: ::::::::::: :::

.. _. . _. 'sfõCKèööÊ, 'š'" .......... "d, - ..n..nn. ----. --... ,'n ..n.."......n

2'" .~~~~~~~~ '~D;i~'~;D.~1~';~í~~~~--'" .... ......- m. n,'nn' ... - m 0,/6'05

1

lqS\ee&.~Vi
Pñnted Name ...

~tldf€-
Com an

#of
cóntnel'

O~atlon
s,

Insctons

"Šlrë"ã¡i:''''
-~..."......

'Slö(ê"ât2:nu
"!l~_n""'" .

Page 39



EDSP Work Assignment Number 4-16 and 4-17 Page 40
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EDSP Work Assignment Number 4-16 and 4-17

() Baielle
. . . Putting Technology To Warl

Dr Jim Mathews I Ms. Sherry Black
Research Triangle Institute
3040 Cornwalls Road
Research Triangle Park, NC 27709
Tele: (919) 541-6270

Battelle Marine Sees laborato
1529 Wes Seqim Bay Road.

Sequl WA 98382
Att; Michael e. CObb

Ph: (360) 681-4560
Fax (360) 681-3699

Eman: mícael.cob~.gov

July 27, 2005

Dear Dr. Mathews and Ms. Black:

Re: Provision ofWA 4-16 test chemicals in 100% DMSO.

Enclosed:
.Item#

1

2

Containers
Brown Glass
Bro Glass

Content
Test compond in OM SO
Test compound in OMSO

Vol.
1 X 10 mL
1 X 10 mL

Code
3
6

Copies of the MSDS' and Certficates of Analysis are provided in a sealed envelope for the
safety offcer as well as the information associating a chemical name and concentration with
each code. Also find a Chain of Custody form and a self addressed stamped envelope (SASE).
Please sign, date, time. and print your name on the Chain of Custody Fomi and send a copy
back to me in the SASE. Since this is a blind stUdy. the MSDS' and Certifcates of Analysis
should be restricted to and maintained by tte Safety Ofcer. Code identiies of the test
compounds are provided on each of the MSDS documents for decoding in case of
contamination.

If you have any questions, please feel fre to contact me via, email. phone, or fax.

Sincerely,

~ I! ,t~ lth ll/a,ad E. Cntl;

Michael E. Cobb
Battelle

cc: Blanton, Michael
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EDSP Work Assignment Number 4-16 and 4-17

() Ba1felle
. . . Putting Technology To Work

Dr. Jennifer Wohlever I Mr. Justin Godsey
WIL Laboratories
1407 George Road
Ashland, OH 44805-9281
Tele: (419) 289-8700

Battana Marine Scri LabQratQ
1529 West Sequim Bay Roa,

Seim WA 983
Atl; Mìc/el E. Cob

Ph; (360) 681-58
Fax (3fj) 681.360

Emaif; mic/el.cob(,gov

July 27,2005

Dear Dr. Wohlever and Mr. Godsey:

Re: Provision ofWA 4-16 test chemicals in 100% DM$O.

Enclosed:
Item #

1

2

Containers
Brow Glass
Brown Glass

Contents
Test copond in DMSO
Test compound in DMSO

Vol.
1 X 10 mL
1 X 10 mL

Code
3
6

Copies of the MSDS' and Certficates of Analysis are provided In a sealed envelope for the
safety offcer as well as the information associattng a chemical name and concentration with
each code. Also find a Chain of Custody form and a self addressed stampe envelope (SASE).
Please sign, date, time, and print your name on the Chain of Custody Form and send a copy
back to me in the SASE. Since this is a blind study, the MSDS' and Certificates of Analysis
should be restricted to and maintained by the Safety Offcer. Code identites of the test
compounds are provided on each of the MSDS documents for decoding În case of
contamination.

If you have any questions, please feel free to contacl me via, email, phone, or fax.

Sincerely,

~ ,t KtM fn ;tialtt Æ. Co66
Michael E. Cobb
Battelle

cc: Blanton, Michael
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EDSP Work Assignment Number 4-16 and 4-17

(~.Bauelle
. . . PUlting Tecnology To Work

Dr. Neil Jensen I Mr. Tim Moeller
In Vitro Technologies, Inc.
1460 South ROilng Road
Baltimore, MD 21227
Tela: (410) 465-1242

Battle Mane Scen Labotoi
1529 Wes Sequim Bay Roa.

Saqm WA98382
AWl: Michel E. Co

Ph:. (360) 681-458
Fax (360) 681-369

Emell mlclael,cobb(/p¡.go

July 27, 2005

Dear Dr. Jensen and Mr. Moeller:

Re: Proision of W A 4-16 test chemicals In 1000Æi DMSO.

Enclosed:ll
1

2

Containers
Brown Glass
Brown Glass

Contel1ts
Test copound in OMSO
Test compond in OMSQ

Vol.
1 X 10 mL
1 X 10 mL

Code
3
6

Copies of the MSDS' and Certifcates of Analysis are provided in a sealed envelope for the
safety offcer as well as the information associating a chemical name and concentratíon with
each coe. Also fll1d a Chain of Custody form and a self addressed stamped envelope (SASE).

Please sign, date, time, and print your name on the Chain of Custody Form and send a copy
back to me in the SASE. Since this is a blind study, the MSDS' and Certifcates of Analysis
should be restricted to and maintained by the Safety Ofcer. Code identities of the test
compounds are provided on each of the MSDS documents for decoing in case of
contamination.

If you have any questions, please feel free to contact me via, emaH, phone, or fax.

Sincerely,

~k...~fi ,fiolPÚE.é'1:

Michael E. Cobb
Battelle

cc: Blanton, Michael
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EDSP Work Assignment Number 4-16 and 4-17

() Ba1lelle
. . . Putting Technology To Work

Dr. Bozena LUsiak I Mr. Tom Deck
Battella Memorial Institute
651 West Fifth Avenue
Columbus, OH 43201-2693
Tele; (614) 424-66

Battelle Marina Sclen LablJlo
1529 Wool Seui eay Road.

Sequim WA 98382
Att: Mlcel E. Cobb

Ph: (36) 6814580
Fax (36) 681-399

Emaí1: rniClIJ.OOIi.go

July 27,2005

Dear Dr. Lusiak and Mr. Deck:

Re: Provision ofWA 4-16 test chemicals in 100% DMSO.

Enclosed;
Item 1#

1

2

Containers
Brown Glass
Brow Glass

Contents
Test copound in DMSO
Test compound In DMSO

Vol.
1 X 10mL
1 X 10 mL

Code
3
6

Copias of 1he MSDS' and Certificates of Analysis are provided in a sealed envelope for the
safety offcer as well as the information associating a chemical name and concentration with
each coe. Also find a Chain of Custody fonn and a self addressed stamped envelope (SASE),

Please sign. date, time, and print your name on the Chainof Custody Fonn and send a copy
back to me in the SASE. Since this is a blind study, the MSDS' and Certífcates of Analysis
should be restricted to and maintained bycthe Safety Offcer. Coe identlles of the test
C'.ompounds are provided on each of the MSDS documents for decoding in case of
contamination.

If you have any questions, please feel free to contact me via. email, phone, or fax.

Sincerely.

~R¡l~ltn Miß/l;. WU
Michael E. Cobb
Battelle

cc: Blanton. Michael
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EDSP Work Assignment Number 4-16 and 4-17

() Baelle
. . . Putting Technology To Work

Dr Jim Mathews 1 Ms. Sherr Black

Research Triangle Institute
3040 Cornwalls Road
Research Triangle Park, NC 27709
Tele: (919) 541..270

August 24, 2005

Dear Dr. Mathews and Ms. Black:

Re: Provision ofWA 4-16, Task 8 test chemicals in 100% DMSO.

Enclosed:!t
1

2

Containers
Brown Glass
Brown Glass

Contents
Test compound in DMSO
Test compoUnd in DMSO

Vol.
'1 mL
1 X 10 mL

Battelle Manne Scenes laborato
1529 wooi Sequim Bay Roa.

Sequim WA 98382
Att: Mihael E. Cobb

Ph: (000) 001-580
Fax (000) ß81-3699

Email: michael.cob~tgov

Code
9
10

Copies of the MSDS' and Certificates of Analysis are provided in a sealed envelope for the
safety offcer as well as the information associating a chemical name and concentration with
each coe. Also find a Chain of Custody form and a self addressed stamped envelope (SASE).

Please sign, date, lime, and print your name on the Chain of Custody Form and send a copy
back to me in the SASE. Since this is a blind study, the MSDS' and Certificates of Analysis
should be restricted to and maintained by the Safety Offcer. Code identites of the test
compounds are proVided on each of the MSDS documents for decoding in case of
contamination.

If you have any questions, please feel free to contact me via, email, phone, or faK

Michael E. Cobb
BaUeHe

cc: Blanton, Michael
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EDSP Work Assignment Number 4-16 and 4-17

() Da1lelle
. . . Puting Technology To Work

Dr. Jennifer Wohlever I Mr. Justin Godsey
WIL Laooratones
1407 George Road
Ashland,OH 44805-9281
Tele: (419) 289-8700

August 24, 2005

Dear Dr. Wohlever and Mr, Godsey:

Re: Pro\Ision ofWA 4-16, Task 8 test chemicals in 100% DMSO.

Enclosed:
Item #--

2

Containers
Brown Glass
Brown Glass

Contents
Test compound In DMSO
Test compound in DMSO

Vol.
1 X 10 mL
1 X 10 mL

BaMlla Marine SCiences Laboralöt

1529 West Sequim Say Road.
~uim WA 9882

Alto: MIchel E. Cob
Ph: (36)%1.4580
Fax (360) %1.3699

Small: michel,cobb¡mtgov

Code-g
10

Copies of the MSDS' and Certificates of Analysis are provided in a sealed envelope 
for thesafety offcer as well as the information associating a chemical name and concentration with

each code. Also find a Chain of CustOdy form and a self addressed stamped envelope (SASE).
Please sign, date, time, and print your name on the Chain of CustOdy Form and send a copy
back to me in the SASE. Since this is a blind study, the MSDS' and Certificates of Analysis
should be restricted to and maintained by the Safety Offcer, Code identities of the test
compounds are pro\Ided on each of the MSDS documents for decoding in case of
contamination.

If you have any questions, please feel free to contact me via, email, phone, or fax.

Michael E. Cobb
Battelle

cc: Blanton, Michael
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EDSP Work Assignment Number 4-16 and 4-17

~,

~""'BI';I" . . 'II. '.~,:.a .e ..eII . . .,. . ," ,,,' ... ..,. . '
,,~.~ .putt,;reihholbgy To Work

Dr. Nell Jensen 1 Mr. Tim Moeller
In Vitro Technologies, Inc.
1450 Sout Roilng Road

Baltmore, MD 21227
Tele: (410) 455-1242

August 24, 2005

Dear Dr. Jensen and Mr. Moeller:

R.e: Provision of WA 4-16, Task 8 test chemicals in 100% DMSO.

Enclosed:
Item # 

1

2

Containers
Brown Glass
Brown Glass

Contents
Test compound In PMSO
Test compound in PMSO

Vol.
1 X 10 mL
1 X 10 mL

:~l

Battelle Marine Scenc Laboto
1529 West SeiJ Bay RQad,

Sll1J WA 98382
Att: Miael E. Cob

Ph: (300) 681-4
Fax (360) 681-3

Emall: mk:eì.i;~pntgo

Code
9
10

Copies of the MSDS' and Certificates of Analysis are provided in a sealed envelope for the
Safety Ofcer as well as the information assocating a chemical name and concentration wit
each code. Also find a Chain of Custody form and a self addressed stamped envelope (SASE).
Please sign, date, time. and print your name on the Chain of Custody Form and send a copy
back to me in the SASE. Since this is a blind study, the MSDS' and Certifcates of Analysis
should be restricted to and maintained by the Safety Offcer. Code identities of the test
compounds are provided on each of the MSDS documents for decoding in case of
contamination.

If you have any questions, please feel free to contact me via, emall, phone, or fax.

~-
Michael E. Cobb
Battelle

cc: Blanton, Michael
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EDSP Work Assignment Number 4-16 and 4-17

,., yi
,,~. ..

...::B........a.......... '.. ..~"i.. '.
.1 . Puttng.

Dr, Bozena Lusiak I Mr. Tom Deck
Battlle Memorial Institute
651 West Fifth Avenue
Columbus, OH 43201 ~2693
Tele: (614) 424.4366

August 24, 2005

Dear Dr. Luslak and Mr. Deck:

Re: Provision ofWA 4-16. Task 8 test chemicals in 100% DMSO.

Enclosed:
Item#.-l

2

Containers
Brown Glass
Brown Glass

Contents
Test compound in DMSO
Test compound in DMSO

Vol.
1 X 10 mL
1 X 10 mL

Battelle Marine Scs labotory
1529 West Sequi Bay Road.

sellm WA 98
Att Micael E. Cobb

Ph: (360) 681-458
Fax (360) 681-399

Emall: mlchel.~.90V

Code-g
10

Copies of the MSDS' and Certficates of Analysis are provided In a sealed envelope for the
Safety Offcer as well as thelnformallon associating a chemical name and concentration with
each code. Also find a Chain of Custody form and a self addressed stamped envelope (SASE).
Please sign, date, time, and print your name on the Chain of Custody Form and send a copy
back to me in the SASE. Since this 1s a blind study, the MSDS' and Certificaes of AnalysiS
should be restrcted to and maintained by the Safety Ofcer. Code identiies of the test
compounds are provIded on each of the MSDS documents for decoding in case of
contamination,

If you have any questions, please feel free to contact me via, email, phone, or fax.

Michael E. Cobb
Battelle

cc: Blanton, Michael
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() Banelle
. . . Putting Technology To Work

8altle Manne Science Laboraor
1529 West Seuim Bay Road.

Sequim WA 98382
Att: Miclel E. Cob

Ph: (36) 681-4580

Fax (360)681.3899
Erne"; mIèel.ço~pnl.gov

Dr Jim Mathews/Ms. Sherr Black

Research Triangle Instiute
3040 Cornwalls Road
Research Triangle Park. NC 27709
Tele: (919) 541-6270

September 14, 2005

Dear Dr. Mathews and Ms. Black:

Re: Provision of WA 4-16 test chemicals in 100% DMSO.

Enclosed:
Item # 

1

2

Containers
Brown Glass
Brown Glass

Contents
Test compound in DMSO
Test compound ìn DMSO

Vol.
1 X 10 mL
1 X 10 mL

Code
4
5

Copies of the MSDS' and Certifcates of Analysis are provided in a sealed envelope for the
safety offcer as well as the information associating a chemical name and concentration with
each code. Also find a Chain of Custody form and a self addressed stamped envelope (SASE).
Please sign, date, time, and print your name on the Chain of Custody Form and send a copy
back to me in the SASE. Since this is a blind study, the MSDS' and Certificates of Analysis
should be restricted to and maintained by the Safety Offcer. Code identites of the test
compounds are provided on each of the MSDS documents for decoding in case of
contamination.

If you have any questions, please feel free to contact me via, emaíl, phone, or fax.

7i..
Michael E. Cobb
Battelle

cc: Slanton, Michael
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() Batelle
. . . Putting Technology To Work

Baltelle Marine ScenCl Laboratory
1529 Wl?t seuim Bay Roa,

seuim WA98382
Altn: Mldiael E. Cobb

Ph: (360) 6814580
F¡i(380) 681-3699

Emal1: mlcael.oob(!pnl.gov

Dr. Jennifer Wohlever IMr. Justin Godsey
WIL Laboratories
1407 George Road
Ashland, OH 44805-9281
Tele: (419) 289-8700

September 14,2005

Dear Dr. Wohlever and Mr. Godsey:

Re: Provision ofWA4-16 test chemicals in 100% DMSO.

Enclosed:
Item #

1

2

ContaIners
Brown Glass

Brown Glass

Content
Test compound in DMSO
Test compound in DMSO

Vol.
1 X 10 mL
1 X 10 mL

Code--
5

Copies of the MSDS' and Certifcates of Analysis are provided in a sealed envelope for th
safety offcer as well as the information associating a chemical name and concentration with
each. code. Also find a Chain of Custody form and a self addressed stamped envelope (SASE).
Please sign. date, time, and print your name on the Chain of Custody Form and send a copy
back to me in the SASE. Since this is a blind study. the MSDS' and Certificates of Analysis
should be restricted to and maintained by the Safety Offcer. Code idenUtìes of the test
compounds are provided on each of the MSDS documents for decoding in case of
contamination.

If you have any questlons, please feel frea to contact me via, amail, phone, or fax.

~n~~IYI

~Michael E. Cobb
Battelle

cc: Blanton, Michael
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f'

C) Battelle
. . . Putting Technology To Work

Battele Marlne Sciencas Labrato
15Z9 West SeqUi Bay Rod,

sequim WA 982
At: Michael E. Cobb

Ph: (361) 681.4500
Fax (36) 681-399

Emall: micaeLcabi!prll.go
Dr. Neil Jensen/Mr. Tim Moeller
In Vitro Technologies, Inc.
1450 South Rolling Road
Baltimore, MD 21227
Tele: (410) 455-1242

September 14, 2005

Dear Or. Jensen and Mr. Moeller:

Re: Provision ofWA 4-16 test chemicals in 100% DMSO.

Enclosed:
Item # 

1

2

Vol.
1 X 10 mL
1 X 10 mL

Code
4
5

Containers
Brown Glass
Brown Glass

Contents
Test compound in OMSO
Test compound in DMSO

Copies of the MSDS' and Certificates of Analysis are provided in a sealed envelope for the
safety offcer as well as the information associating a chemical name and concentration with
each code. Also find a Chain of Custody form and a self addressed stamped envelope (SASE).
Please sign, date, time, and print your name on the Chain of Custody Form and send a copy
back to me in the SASE. Since this is a blind study, the MSDS' and Certificates of Analysis
should be restricted to and maintained by the Safety Ofcer. Code identiies of the test
compounds are provided on each of the MSDS documents for decoding in Case of
contamination.

If you have any questìons, please feel free to contact me via, emaH, phone, or fax.

cc: Blanton, Michael
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(~ DaUeile
. . . Putting Technology To Work

Ba!lll~ Marine Sciens laboratory
1529 West Seuim Bay Road.

Sequim WA 98382
Attn: Nr~1 E~ Cob

Ph: (300) ß81-458
Fax (360) 681-3699

Email: mlcael.cob(§pnl.90v

Dr. Bozena LusiakiMr. Tom Deck
Battelle Memorial Institute
651 West Fifth Avenue
Columbus, OH 43201-2693
Tele: (614) 424-4366

September 14, 2005

Dear Dr. Lusiak and Mr. Deck:

Re: Provision ofWA 4-16 test chemicals in 100% DMSO.

Enclosed;
Item #

1

2

Contents
Testcompoond in DM$O
Test compound in DMSO

Vol.
1" m L
1 X 10 ml

Code
4
5

Containers
Brown Glass
Brown Glass

Copies of the MSDS' and Certificates of Analysis are provided in a sealed envelope for the
safety offcer as well as the information associating a chemical name and concentration with
each code. Also find a Chain of Custody form and a self addressed stamped envelope (SASE).
Please sign. date, time, and print your name on the Chain of Custody Form and send a copy
back to me in the SASE. Since this is a blind study, the MSDS' and Certifcates of Analysis
should be restricted to and maintained by the Safety Ofcer. Code identities of the test
compoundS are provided on each of the MSDS documents for decoing in case of
contamination.

If you have any questions, please feel free to contact me via, email, phone. or fax,

Sincerely.

cc; Blanton, Michael
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APPEN DIX E

SAFETY OFFICERS LETTERS
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SAFETY OFFICER

Enclosed please find MSDS' and Certificates of
Analysis for the 2 chemicals provided as solutions to
your laboratory. Please communicate any handling
hazards indicated in the MSDS' to lab personnel while
maintaining the blinded study. Each MSDS has the
bar code information hand printed at the top of the
first page to anow decoding for your use in case a
problem arises requiring immediate dissemination of
safety information.
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l l

SAFETY OFFICER

Enclosed please find MSDS' and Certificates of
Analysi.s for the 2 chemicals provided as solutions to
your laboratory. Please communicate any handling
hazards indicated in the MSDS' to lab personnel while
maintaining the blinded study. Each MSDS has the
bar code information hand printed at the top of the
first page to allow decoding for your use in case a
problem arises requiring immediate dissemination of
safety information.
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SAFETY OFFICER

Enclosed please find MSDS' and Certificates of
Analysis for the 2 chemicals provided as solutions to
your laboratory. Please communicate any handling
hazards indicated in the MSDS' to lab personnel while
maintaining the blinded study. Each MSDS has the
bar code information hand printed at the top of the
first page to allow decoding for your use in case a
problem arises requiring immediate dissemination of
safety information.

Page 56



EDSP Work Assignment Number 4-16 and 4-17 Page 57

APPENDIX F

Analytical Methods

Note: The 6 attachments at the end of each of the methods are identical, so these 6
sheets were only included in the first method to eliminate repetition in the report.
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EDSP.G2,022.00 Study Protocol EDSP.416-01 Page 2 of 13

ANALYSIS OF ATRAENE, DIBENZ (A,ll ANTHRCENE AND FENARIMOLE IN
DIMETHYL SULFOXIDE USING GC WITH FID DETECTION

1.0 SCOPE AND APPLICATION

/lit A. (ThiS met!od describes the determination of Atrazine (CAS# 1912-24~9), Dlbenz (a,h)

~ fVW~f .. Anthraqi (CAS# 53-70-3) and Fenarimo~ (CAS# 60168-88-9) in Dimethyl sulfoxide using GC

(11/. with FID lletectîon. The method was developed for use in the analysis of Atrazine, Dibenz (a,h)

.-r.. AnthraQie and Fenarimo¡, for the EDSP program.

2.0 DEFINITIONS

Initial Calibration Verification
(ICV)

A standard made from a neat material different from the
material used to make the calibration standards. Used
to verify the calibration solutions. If none are available,
a 2nd standard from the same neat material is
acceptable.

A mid level calibration standard run afer every 10
samples to ensure the instrument is in calibration,

Continuing Calibration
Verification
(CCV)
Internal Standard (IS) A compound in solution added to every sample to

adjust for variation (the internal standard is also in the
calibration solutions).

3.0 RESPONSIBLE STAFF

ResearcherfTechnicîan - sample preparation.
Analyst - analysis, calculations
QA Manager or Representative - data verification
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EDSP.G2.022.00 Study Protocol EDSP.416-01 Page 3 of 13

4.0 ANALYSIS

4.1 Hardware and Reagents

Balance capable of weighing to 0.0001 g
Gas chromatograph (Agilent 5890 or equivalent) with an FID (Flame ionization
detector) and an autosampler.
J+W D8-5 30m X 0.25 mm X-0.25 um film thickness GC column or equivalent.
Dichloromethane, GC-MS grade or better. e
Atrazine (CAS# 1912-24-9), Dîbenz (a,h) Anthra9le (CAS# 53-70-3). Fenarimo,l ~~
(CAS# 6016&-88-9) an~5a Androstane, (CAS# 438-22-2)(98% purity or better. ry¡v/1.8 ml autosampler vials 1"/''
25, 50 and 100 ml amber glass bottes.
Helium for carrier gas, Hydrogen, Breathing Air and Nitrogen for FID flame.
Softare for collection of data from FID detector, Varian Star Softare, verso
6,2.
Variable positve displacement Pipettors, to pipette 0.1 ml and 0.010 ml.
Varity of volurnetric1l#5s. ._
Volulll\:Ulc flaSKS :r~Oï~~Ii.
Dimethyl Sulfoxide 'l"¡l1l ' ß

4.2 GC conditions

4.2.1 The GC should be set up as per manufacturer specifications, for the system
presently in use, the carrier gas pressure is set 10 18 PSI, split vent at 89 ml/min,
septum purge set at 6.9 mVmin. The FID (flame ionization detector) gasses are set
at; air. 300 mlfmin, hydrogen, 46 mlfmin and nitrogen at 43 mllmìn.

4.3 Calibration Solution

4.3.1 A 5 point curve is used to calibrate the GC over a range that will bracket the
concentration in the stabìlly tests. To start a stock of all chemicals to be included
in the calìbration are made at a concentration of about 1000 ug/m!. -0.05 grams is
weighed into a 50 mt volumetric flask and diluted to the mark with
dlchloromethane. Record exact information on the organic standard preparation
form (attachment 1) and give the solution a unique identifying labeL. Pour the
solutjon into an appropriate size amber vial with a Teflon lined lid. Stabìlty of the
calibration solutions should be verified at the end of the test, by the analysis of a
new (freshly made) solution made from the neat material and compared to the
calibration solutions.

4.3,2 An internal standard is incorporated with this analysis. The chemical 5 a
Androstane is used as the internal standard and a -1000 uglml solution is made as
described in 4.3.1.

4.3.2 Serially dilute the solution made in 4.3.1 to make standards ranging from 0.5 ug/ml
to 100 ugfmL The internal standard should be the same concentration in all the
standards, for this series of solutions, 50 and 100 ml. volumes are used for each,
so 1 ml of the 1000 ugfml internal standard solution is added to the 50 ml vol. flask
and 2 ml to the 100 ml vol. flask for a target concentration of 20 ug/m!. This
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calibration targets these concentrations; 0.5 ug/ml, 1 ug/ml, 5 ug/ml, 20 ug/ml and
100 ug/ml. Include all information in the standards preparation form (se
attachment 1),

4.4 GC Setup

4.4,1 The GC equipment has the following components, an autosampler, GC oven,
detector (Fie) and a data collection system. The autosampler is set to inject 1 ul
and the injection port is set to 285 deg. C. The oven conditons are; initial temp.
100 deg. C., hold for 1.5 min., ramp at 15 deg. per minute to 320 deg, and hold for
10 min. The Fie gasses are described in section 4.2.1, the detector temp. is set at
320 deg. C.

4.4.2 The GC is set in the spliless mode and the spli vent valve is opened at 2.5
minutes. Spilt vent and septum purge settings are listed in section 4.2.1.

4.43 The column used is a J+W D8-5 30M X 0.25 mm X 0.25 um film thickness. Flow
thru the column is controlled by the head pressure which is set at 18 PSI (see
section 4.2.1 ).

4.4.4 The Fie detector conditons are described in section 4.2.1. The conditions on the
present system are controlled by valves set up for the detector, the supply gasses
are set up as follows, Hydrogen pressure, 21 PSI, Air pressure, 58 PSI and
nitrogen pressure 34 PSI.

4.4.5 The data system used is Varian's Star softare, version 6.2. The system is set up
to start automatically with the injection of the sample. The run time is set to 25
minutes. Bunch rate is set to 8 and signal to noise set at 100. Different data
systems wil employ diferent nomenclature for the same settings. see softare

manuals for information on how to optimize the software.
4.4.6 The system used is composed of several different components from diferent

manufacturers. The method printouts wìl only contain information pertining to the
calibration and quantitation of the unknowns, in order to ensure that the conditions
used are recorded, an EDSP GC Analysis Form should be filed out (attachment 2).
Also, much of this information should be included in the "notes" tab on Varian Star's
method.

4.5 Analysis

4,5.2 Pnor'to the analysis of any samples lineanty must be demonstrated. A 5 point
curv is run (minimum of a 4 point curve is needed), the 0 point not considered a
calibration point. An r value of greater1han 0.995 is necessary before analysis
can begin.

4.5.3 Once the calibration is done, if possible it must be verified with an inital calibration
verification sample (ICV). An independent solution is made using a different lot of
the WA 4-16/17 chemicals when available, if not, use of the existing lot is OK.
These solutions are diluted to the proper concentration so that it is within the
calibration range. This solution is run and the value obtained should be within 15%
of the expected value.

4.5.4 After the calibration is verifiet, a continuing calibration verification (CCV) sample is
run. This sample is usually one of the mid level calibration solutions. The value
obtained should be within 15% of the expected value. A CCV should be run after
every 10 samples.

~ 6.5 Aèlaflk-J:Quld beprcpare€J..with Ð;;ch com¡;~h
dilblioA. FOf-ale if O.OOf !!mple ittiein¡~... ..tf'

11l~ ~ Of e¡i1 0'1 "

~+- t~ ~ ¡l'¡~ / ~
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4.5.5 A blank should be prepared with each sampling. A blank is prepared for each
dilution. For example if 0.005 ml of sample is taken and diluted with the
dichloromethane, a blank using 0.005 ml of dimethyl sulfoxide is treated as the
sample. The blank should be .- 3X MOL.

4.5.6 Method Detection Limit (MDL) is determined by preparing a sample at a low
concentration, using similar techniques as used to analyze the stabilty solution.
This is done 7 times and the MOL is the students T (3.143 for 7 replicates) times the
standard deviation of the seven replicate runs. An MOL should be performed prior
to the analysis of any sample. Samples with no peak or less than the MOL wil be
reported as the MOL and flagged with a "U.4.6 Purit -¡ ¡i!¡/lí

4,6.1 The confirmation of purity is a required ctknent of EOSP studies per the
Chemical Repository (OR) QAPP (Verll01J07/05). Purity analysis wil be
performed unless the CR is instructed not to do so by the sponsor (EPA) due to
technical or budgetary reasons. The Chemical Characterization SOP# MSL-R-009-
00 has additional information. Purity is determined by running a solution of the
material that is at or near the top of the demonstrated linearity Of the system. The
solution contains only the chemical of interest, no internal standard or other
chemicals, dissolved in dichloromethane. This solution is injected onto the GO and
all the peaks in the chromatogram are summarized. The peak corresponding to the
chemical of interest is then compared to all the other peaks and the purity is the
area of the chemical peak divded by the sum of the total area in the chromatogram
(presented as a percentage). A blank dichloromethane is run prior to the purity run
and the peaks in the purity run that correlate to peaks in the blank run are
eliminated from the calculation (this includes the solvent peak). This purity should
be 98% or greater and should compare favorably to the purity from the vendor. See
example purity form: attachment 3.

5.0 STABILITY ANO FORMULATION VERIFICATION

5.2

5.1 Stabilty for WA 4-16 and WA4-17 chemicals is to run for 14 days. Stabiliy is prepared by
weighing an aliquot 0. f each chemical into 10 mmilt.~etSr Æ..ljlJE3!l)XLS!:.jrf.o.x.ide and s.toring the
solution in a 30 mililter amber bottle (attachment Lf i1eudËíâílŠ"for'rï stabilty are
contained in the Study Protocot Target concentration is 0,1 M, for Atrazlne, 21,6 mg/ml,
Fenarimofe. 33.1 mgJml and 0.01 M for dibenzo (a,h) anthracine or 2.78 mg/m/. Sampling
and analysis wil be done 2 times over the course of the stabilty study.
Sampling is done by remOVing an aliquot of the sample and diiuting it into
dichloromethane with an aliquot of the internal standard. For solutions at 0.1 M, 0..005 ml
is added to a 5 ml volumetric flask along with 0.1 ml of the intemal standard (1000 ug/ml5
a androstane) and diluted to mark with dichloromethane. An aliquot ofthls is placed into a
a 1.8 ml autosampler vial for analysis. For the 0.01 M solution, 0.025 ml is placed into a
1.8 mL autosampler vial with 0.02 ml of the internal standard (1000 ug/ml5a Androstane)
and 0.955 mL of díchloromethane. The vials are capped and are ready for GC analysis.
For. an examP.le of the form used fçir the 1'tabilty preparation and sampling see
attachments ~5. tG.J l ../4 7J1f/ýM
Samples should be analyzed on the day of samplíng, but if this is not possible, samples
should be stored at 4 deg. C. unti anaIysìs. If samples are not analyzed on the day of
sampling, the actual analysis date and storage condìlons shall be documented.

5.3

5.4
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5.5 Stabilty solutions are stored in the same conditions as the neat materiaL. For this study,

all are stored at room temperature,

6.0 DATA ANALYSIS AND CALCULATlqNS

6.1 Prior to analysis of any samples, the instrument is calibrated with a minimum of a 4 point
curve. Internal standard calculations will be performed. All calculations wil be done using
Varian's Star chromatography softare, version 6.2. This softare allows the input of a
multplier, so that any dilutins wil be included with the softare calculations. For
example, for Alrazine stabilty, 0.005 ml of the 10 ml sample solution Is diluted to 5 ml, a
multplier of 1000 is used so that the output from the softre wil give values that reflect

the concentrtion in the díluted solution. Calibration curv fis can be set to either linear or
non-linear (quadratic fit), past exprience indicates that even though the calibration meets
linearity criteria, the quantification is improved with a non-linear fit.

6.2 Prior to the tabulation of the data, each chromatogram and report printed by the softre
will be initialed and dated for GLP compliance.

7.0 QUALITY CONTROL

7.1 A blank is prepared with each sampling, this blank is dimethyl sulfoxIde processed
- .,~¡. . identi.c. :¡ily to the stabilty solution. If background levels are suffciently high (i,e., greater/l~~llX L thanØ'l MOL), this value may be subtracted from the values obtained for samples

ji~" . analyzed with that batch. Processing of these samples is very straight forward, therefore

1M. spikes are optionaL.\¡d~
~ 7,2 An ¡niUal calibration verifcation (ICV) standard wil be analyzed follOWing the calibration

curve. This iev is made from a secnd source when available, but if a second source is
not available, the same source is used. Continuing calibration verlfcation standards
(CCYs) wil be analyzed atter every 10 samples. A cev is a mid point calibration solution.
If cev variation exceeds a 15% difference from expected, samples wil be re-run with
acceptable calibralíon criteria,

7.7 An internal standard is added to each sample, recovery of this intemal standard should be
~80%,

8.0 SAFETY

All analysts following this procedure should be aware of routine laboratory safety concerns,
including all safety protocols regarding use of chemicals, including the following:

. Gloves, protective clothing and safety glasses should be worn when handling samples and
chemicals.

9.0 TRAINING REQUIREMENTS

9.1 AU staff performing this analysis should first read this procedure and conduct their first
analysis under the supervision of a staff member who has had previous experience
conducting the procedure; Staff should demonstrate proficiency in the process prior to
performing the work. Documentation of training wil be performed in accordance with
MSL-A-006, Maline Sciences Laboratory Training.
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10.0 REFERENCES

MSl-A-006 Marine Scìences laboratory Tminìng

MSl-Q-007-04 Proceure for Determìnìng Method Detectìon Limits

Federal Register (CFR Part 136 Appendix B).
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Table 1. Summary of Data Quality Objectives and Corrective Actions

Qualit Control Sample Type Data Quality ObjectIve
OQO

Les than 3 x MDL

CorrectIve Action

Procedural Blank
oneJalch

eaUbrtln curve accplabUlt values greater th or equal to 0.99

Re-idct and analyze saple batch. If
batc can not be reexcted and
ana!y, "B" &lg all samplll thaI are In the
balch. Investite SOl of blank

contamInatin.
If . value Is oolside of crtern, (Q.analye

calibration stadards. If r' 18 still out
peor Instren malnlenan and/or
remake callbralln standards an rerun
calibration sam les.
Re-lbrle. Mu meet oa In order toInllal calibration y.~1I (ieV) standard;

ontch
liilernl siaiiíird ReCóil
Continuing caDbrallon verficalln
stadards;
ona ever 10" sample analyed

+ /.15 % of tre value

+ / - 20 % óflre value
+/ . 15 % of tre value

Replicate sample prdslon; trplicates will
be analyzed for stability, duplicate for in-life

Precon: 30% as -rëãÍlve standard
devatln (RSD) or relative perct
deviatin (RPD)

If RSD QÍ' RP Is ne accptable, resample
and reanalyz, If reanalysis data are sill
not acptable. then ""- flg Ihe values.

Blank or Malr Spike and spike duplicate. +/- 20% of true value If recveres are unaccplable. chck lheone set per batch spike so\Jon to ensure II has 001
degraded. also ctec pipettes to ensure
1!ey are de.liyeri .8çcale v()umo;.

DQ is based on limited sample analyss as part of method development e~l1ence, and may require adjUstment when more
experence IoIh the meth is available.

Table 2. Data Qualifiêrs'

U The anaiyte was detecled lwow the MOl. Nota: Samples with no peaks are
reprted as zero.

S Samples assodaled wilh proceural blank contaminâtlOn._~__~~

. QC sample data thaI does not iiiè'fihã'5Qo"iècePlbiTfty criieõií....--._-"...

Q- Th dala are questinable.

D Sam pie dilut for analysis. (note: this procdure (iuùlol) Ihe dilution of the
samples. data will not be D flagged unless diluted oth thn indicated inlhis
SOP)

Addilonal data qualifiers may be added es necsary.
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A.l'AL YSIS OF PROCHLORA IN DIMETHYL SULFOXIDE USING HPLC WITH UVNIS
DETECTION

1.0 SCOPE AND APPLICATION

This method describes the determination of Prochloraz in dimethyl sulfoxide (DMSO) using
HPLC/UVNis detection. The methd was developed for use in the analysis of Prochforaz for
the EDSP program. The eluent used is an AcetonilrilelWater solution.

2.0 DEFINITIONS

Initial Calibration Verification
(lCV)

A standard made from a neat material different from the
material used to make the calibration standards. Used
to verify the calibration solutions.

A mid Jevel calibration standard run after every 1.0
samples to ensure the instrment is i,n calibration.

Continuing Calibration
Verification
(CCV)

3.0 RESPONSIBLE STAFF

Researcherrrechnician - sample prep¡;ration.
Analyst - analysis, calculations
QA Manager or Representative - data verification

4.0 ANALYSIS

4.1 Hardware and Reagents

Balance capable of weighing to 0.0001 g
High performance liquid chromatograph (Perkin Elmer 250 pump, with a
Gilson 294 liquid autosampler) with UVNis detector (Waters 486 detector) sel
at wavelenglh204nm.
Phenomenex Synergi 4l1 hydro-RP 80A 250 X 4,6.mm HPLC column Serial #
258206-4.
Acetonitrile, HPLC grade or better.
DImethyl sulfoxide (OM SO), reagent grade.

Prochloraz, 97% purity or belter.
1.8 mL vials
Autosampler vial for Gilson Autosampler.
Helium for sparging eluents.
Software for collection of data from UVlVs detector, Varian Star Softare,

vers. 6.2.

1 lier amber botte with Teflon lined lid.
Variable positive displacement Pipettors, to pipette 0.005 ml.
47 mm glass filer apparatus for filtration of HPLC eluent, Le. Micro Filtration
System with 300 mL reservoír.
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4.2 HPLC Mobile Phase (Eluent)

4.2.1 The pump used is a binary gradient pump, one reservoir is filled with Acetonìtnle
while the other is filled with DI water, the 75:25 eluent ís then made by
programmIng the pump to take 75% acetontrìle and 25% water.

4.3 Calibraton Solutlon

4.3.1 A 5 point curv is used to calibrate the HPLC over a range that WILL bracket the

concentration in the stabilty tests. To start, a stock is made at a concentration of
about 2000 ugfmL. Approximately 0.0500 grams is weighed ínto a 25 mL
volumetric flask and dilute to the mark with Acetontnle. Record exact information
on the standards preparation form (attachment 1) and give the solution a uníque
identifying label (ínclude contents, date prepared, prepared by, work assignment
number). Pour the solution into an appropríate size amber vial with a Teflon lined
lid. Stabilty of the calibration solutions should be verified at the end of the test by
the analysis of a new (freshly made) solution prepared from the neat material and
compared to the calibration solutions.

4.3.2 Serially dilute the solution made in 4.3.1 to make standards ranging from 20 uglmL
to 450 ug/mL using a solution that wil mimic the eluent, 75% Acetonitrile, 25%
water (use Mobile Phase Preparation form to document the preparation of the
eluent (diluent) see attachment 2 for example form). Record all information in the
stàndàraspreparatiorffÓfm(see-aftachmenflr------

4.4 HPLC Setup

4.4.1 The HPLC equipment has 5 main components. a pump, autosampler, HPLC

column, detector and data system. The pump is set up to pump at 1.0 mUmin.
The mobile phase (eluent) is purged using helium (Hi) for about 15 minutes prior to
running the system. The pump is primed as per instrument instructions and the
flow directed thru the HPLC system. The pump run time should be set to 13
minutes.

4.42 The autosampler is set up to inject 10 ul. A 25 ul loop is installed. See instrument
manual for setup details. The autosampler is then set to flush the contaminated
surfaces with Acetonitrle.

4.43 The column used is a Phenomenex Synergi 4l- hydro RP BOA 250 X 4.6 mm

HPLC column Serial # 258206-4. Pressure limit on the column is 3000 PSI, adjust
pump so pressure limit wil shut the pump off prior to damaging the column.

4.4.4 The detector is a UVNis detector set to a wavelength of 204 nm. The detector is
attached to the data collection system by way of the analog output from the 1 volt
full scale (integrator) terminaL.
The data system used is Varian's Star softare, version 6.2. The system is set up
to start automatically with the injection of the sample. The run time is set to 13
minutes. Data is collected at 10 Hz. Calibration samples are run prior to analysÎS
and the software is used to calculate the unknowns. See software manuals for
setup.

4.4.5 This system is composed of several different components from different
manufacturers. The method printouts wil only contain information pertaining to the
calibration and quanlìalion of the unknowns, in order to ensure that the conditions
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4.5 Analysis

4.6 Puriy

4.6.1

used are recorded, an EOSP HPLC Analysis Form should be filled out (attachment
3). Also, much of this information should be included in the "notes" tab on the
Varian Star method.

4.5.1 Solutions run on' the HPLC should have similar compositon to the eluent. For
example, the solution for Prochloraz has 0.005 mL of the solution placed into a 1.8
mL vial with 0.995 mL of the eluent. Using a transfer pipette. the solution is mixed
then transferred to a 1 mL autosampler vial designed for the Gilson autosampler.

4.5.2 Prior to the analysis of any samples, linearity must be demonstrated. A 5 point
curve is run (minimum of a 4 point curve is needed). An r value of greater than
0.995 is necessary before analysis can begIn.
Once the calibration is done, if possible, it should be verified wtlh an inital
calibration verification sample (ICV). An independent solution is made using a
different lot of the Prohloraz and diluted to the proper concentrtion so that it is
within the calibration range. This solution is run and the value obtained should be
within + / -10% of the expected value.
After the calibration is verifed, a continuing calibration verification (CCV) sample is
run. This sample is usually one of the mid level calibration solutions. The value
obtained should be within + / -10% of the expected value. A CCV should be run
after every 10 samples.
A blank should be prepared with each sampling. For example, if a 0.005 mlof
sample is taken and diluted with the eluent, a blank DMSOI using 0.005 mL is
trealed as the sample. The blank should be .. 3X MOL.
Method Detection Limit (MOL) is determined by preparing a sample at a low
concentration, using similar techniques as used to analyze the stabilty solution.
This is done 7 times and the MOL is the students T (3.143 for 7 replicates) times
the standard deviation of the seven replicate runs. An MOL should be performed
prior to the analysis of any sample for . Samples with no peak or
less than the MOL wil be reported the MOL and flagged with a "U.

fra4l~_ '. ¿tJ ii' .J
~.0. ;ft.y ~ ,,,:J¡11M' re"',;'

All EOSP studies require confirmation of purity unless a written waiver is received
from the EPA. The Chemical Characterization SOP# MSL-R-009-00 has additional
information. Purity is determined by running a solution of the material that is at or
near the top of the demonstrated linearity of the system. All the peaks in the
chromatogram are summarized. The peak corrponding to the Prochloraz is then
compared to all the other peaks and the purity is the area of the Prochloraz peak
divided by the sum of the total area in the chromatogram (presented as a
percentage). A blank is run prior to the purity run and the peaks in the purity run
that correlate to peaks in the blank run are eliminated from the calculation. This
purity should be 97% or greater and should compare favorably to the purity from
the vendor. Note: the limitation of using a UVNls detector for purity is that one
cannot be certain that the impurities wil absorb at the same wavelength. This
purity is an estimation. See example purity form: attachment 4.

4.5.3

4.5.4

4.5.5

4.5.6
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5.0 STABILITY

5.1 Stabltty for Prochloraz is to run for 14 days. Stabilty is prepared by weighing an aliquot of
Prochloraz into a 30 milílter amber bottle with 10 mililters of OM SO (attachment 5). The
details for the stabilty are contained in the Study Protocol. Target concentration is 0.1 M,
or about 37.7 mg/mL. Sampling and analysis wil be doneJrtimes over ..he course of thestabilty study. It -lL r#fi 1;I'¡h/,

5.2 Sampling is done by remOving an aliquot of the sample and diluting it into a solution
similar to the mobile phase. 0.005 mL of the solution is placed into a 1.8 mL autosampler
vial with 0.995 mL of the mobile phase (see 4.2.1). Using a transfer pipette, mix the
solution in the vial then transfer it to a 1 mL autosampler vial that works with the
autosampler.

5.3 For an example of the form used for the stabilty preparation and sampling see
attchments 5 and 6.

5.4 Samples should be analyzed on the day of sampling, but if this is not possible, samples
should be stored at 4 deg, C. until analysis. If samples are not analyzed in the day of
sampling, the actual analysis date and storage conditions shall be documented,

6.0 DATA ANALYSIS AND CALCULATIONS

6.1 Prior to analysis of any samples, the instrument is calibrated with a minimum of a 4 point
curve. External standard calculations will be performed. AU calculations wil be done
using Varian's Star chromatography softare, version 6.2. This softare allows the input

of a multiplier, so that any dilutions wil be included with the software calculations. For
example, for Prochloraz stability, 0.005 mL of the stock is diluted with 0,995 mL of eluent
and a multipUer of 200 is used so that the output from the softare wil give values that

reflect the concentration in the stabilty solution. Calibration curve fits can be set to non-
linear (quadratic tit) or a linear fit.

6.2 Prior to the tabulation of the data, each chromatogram and report printed by the software
wil be initaled and dated for GLP compliance.

7.0 QUALITY CONTROL

A blank is prepared with each sampling, this blank is OMSO processed identically to the
stabilty solution. If background levels are suffciently high (Le., greater than 3 x MOL), this
value may be subtracted from the values obtained for samples analyzed with that batch.
Processing of these samples is very straight forward, therefore spikes are optional. Whenever
available, an initial calibration verifcal.on (ieV) standard (made from a second source, not the
same source as the calibration standards) will be analyzed follOWing the callbratiun curve.
Continuing calibration verification standards (CCVs) will be analyzed after every 10 samples. If
CCV variation exceeds a + / -10% difference from expected, samples wil be re-run with
acceptable calibration criteria.
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Table1. Summary of Data Quality Objectives and Corrective Actions

Quality Control Sample Type Data Quality Objective" Corrective ActIon
(DQOl .

Procedral Siank Less ilan 3 x MDL Ra-extct and analye sampla batc.
one/batch If batch can not be rEHxtracted and

analyzed. "S' flag all samples that ar
In the batch. lnvestgate sources of

-~=- blank cotamlnatlon.
Cãìibratlon curve accptabilty r values greater than or equal to 0.995 If i' value is outside of ènterion, re-

analyze callbratlon standards, if f is
stil out. p$rfonn instrument
maintenance and/or reake calibration
standards and rerun calibrtion

samples.
Inital callbraon verication (ieV) +/-10 % oflreva.1ue Ra-carate. MUst meet 000 in order
~?.æ; onelbtc ____. to continue orosslni: samoles.
Contlnulng calibration vericatlon +/-10 % of tre value Re-run CCV, if still not accptable, 1'
standards; calibrte and reanalyze affcte
one everv 10'" sample analyze samole.
Replicte sample precision; lnplicates Precision: 30% as relatlve standard If RSD is not accptable, resrnple
will be analyzed deviation (RSD) and reanalyze. If reanalysis data are

8tiH not accelable. then ... flag ile
values.

Blank or Malnx Spike and spke + /-15% of true value If recveries are unacceptable, check
duplicate. one set per batch the spike solullon to ensure it has not

degrad, also chec pipettes to
ensure iley are delivering accurate

~--- ~-~~_._--_._----- volumes, .... 000 is based on limited sample analysis as part of metho development experience, and may require adjustment
when more experience with ile method is avallable.

Table 2. .Data Qualifiers"

U The analye wàsd6teèied belõw the MOL.Note: Samples -with no
peaks are reportd as zero.

B Sarr¡iies associatea with procedural bíank contaminalion.

; QC sarnple data that does not meet the 000 acceptabilty crterion.

Q The data are qUestionable.

0 Sample diluted fòr analysÎS. (note: this procedure outlnes the
dilution of the samples, data will not be D flgged unless diluted
other than Indicated in this SOP)

..

AddiUonal data qualifers may be added as necessry.

8.0 SAFETY

All analysts following this procedure should be aware of routine laboratory safety concerns,
including aU safety protocols regarding use of chemicals, including the following:
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· Gloves, protective clothing and safely glasses should be worn when handling samples andchemicals. .
9.0 TRAINING REQUIREMENTS

9.1 All staff performing this analysis should first read this procedure and conduct their first
analysis under the supervision of a staff member who has had previous experience
conducting the proaedure. Staff should demonstrate proficiency in the process prior to
performing the work. Documentation of training wil be performed in accordance with
MSL-A-006, Marine Sciences Laboratory Training.

9.2 All staff should have received training in the handling of chemicals and the use of fume

hoods.

10.0 REFERENCES

MSL-A-006

MSL-Q-007-04

Marine Sciences Laboratory Training

Procedure for Determining Method Detection Limits

Federal Register (CFR Part 136 Appendix 8).
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ANALYSIS OF 4-NON¥LPHENOL (MIX OF ISOMERS) IN DIMETBYI~ SULFOXIDE
USING GC WITII FID AND MS DETE.CTION... ,. (' J

~)lP~ .l k a;yi .,~.5¿ -/..-v:;lu'; fv~ #¿J;tf .ceY_4hl);¡
1,0 SCOPE AND APPLICATION );. ~ 1'0'/K

This method describes the determination of 4-nonylphenol (~'~~~n Dimethyl
sulfoxide using GC wlth FID and MS detection. Stability and liGation offorrulation wil be
done uSing the GC-FID, purity will be done on the GC-MS.

2.0 DEFINITIONS

Initial Calibratin Verification
(ieV)

A standard made from a neat material different from the
material used to make the calibration standards, Used
to verify the calibration solutions. If an alternative
source of material is not available, a 2nd standard
prepared from the primary neat material Is acceptable.

A mid level calibration standard run after every 10
samples to ensure the instrument is in calibration.

Continuing Calibration
Verification
(CCV)
Internal Standard (IS) A compound In solution added to every sample (except

purity sample) to adjust for variation (the internal
standard is also in the calibration solutions).

3.0 RESPONSIBLE STAFF

ResearcherlTechnlcian - sample preparation.
Analyst - analysis, calculations
QA Manager or Representative - data verification
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4.0 ANALYSIS

4.1 Hardware and Reagents

'Balance capable of weighing to 0.0001 g
Gas chromatograph (Agìlent 5890 or equivalent) with an FID (Flame ionization
detector) and a mass selective detector (agilent 5970 or equivalent) and an
autosampler.
J+W OB-5 30m X 0.25 mm X 0.25 jlm f.m thj;J;ess GGcolumn or
equivaie...nt. .. .... ~~~¿.!"/ ~~,#r~:: "
Hexane, GC-MS grad~" jl'i 1)~',l ';, J'I4'1
4-nonylphenol (CAS#~nd 5ex Androstane, (CAS# 438-22-2) 98%
purity or better.
1.8 mL autosampler vials
25,50 and 100 mL amber glass bottles,
Helium for carrier gas, Hydrogen, Breathing Air and Nitrogen for FID flame.
Softare for collection of data from FID detector, Varian Star Softare,
version 6.2 and MS softare, Agilent G1701AA.
Variable positive displacement Pipettors, to pipette 0.1 mL and 0.010 mL
Varity of volumetric flasks.
Volumetric flasks
Dimethyl Sulfoxide

4.2 GC Setup (FID)

4.2.1 The GC equipment has the following components, an autosampler, GC oven,
detector (FID) and a data collection system. The autosampler is set to inject 1 lJL
ànd the injection port is set to 250. C. The oven conditons are; initial temp. 50.
C., hold for 1.5 min., ramp at 15. C. per minute to 320. C and hold for 1 min. The
detector temperature is set at 320. C.

4.2.2 The GC is set in the splitless mode and the spUt vent valve is opened at 2.5
minutes. Split vent ÌS set at 89 mLlmin and septum purge is set at 6.9 mLlmin.

4.2.3 The column used is a J+W DB-5 30M X 0.25 mm X 0.25 pm fim thickness. Flow

thru the column is controlled by the head pressure Which Is set at 18 PSI.
4.2.4 The FID detector conditions are controtJed by valves set up for the detector, the

supply gasses are set up as follows, Hydrogen pressure, 21 PSI, Air pressure, 58
PSI and nitrogen pressure 34 PSi.

4.2.5 The data system used is Varian's Star softare, version 6.2, The system is set up
to start automatically with the injection of the sample. The run time is set to 21
minutes. Bunch rate is set to 8 and signal to noise set at 100. Different data
systems wil employ different nomenclature for the same settings, see softare

manuals for information on how to optimize the softare.

4.2.6 The system used is composed of several different components from different
manufacturers. The method printouts wil only contain information pertaining to the
calìbralion and quantiation of the unknowns, in order to ensure that the conditions
used are recorded, an EDSP GC Analysis Form should be filed out (attachment
2). Also, much of this information should be included in the "notes" tab on Varian's
Star method.



EDSP Work Assignment Number 4-16 and 4-17

EDSP.G2.024,00 Study Protocol EDSP.416-1 Page 4 of 13

4.3 GC Setup (MS)

4.3.1 The GC is set with the following parameters. The autosampler is set to inject 1 jlL
and the injection port is set to 250~ C. The oven conditions are; inital temp. 50.
C., hold for 1.5 min,. ramp at 15° C per minute to 320. C and hold for 1 min. The
transfer line temperature is set at 300. C.

4,3.2 The GC is set in the splitess mode and the spli vent valve is opened at 1.5
minutes. Split vent is set at 99 mUmin and septum purge is set at 1.8 mUm!n.

4.3.3 The column used is a J+W DB-5 30M X 0.25 mm X 0.25 jlm film thickness. Flow
thru the column is controlled by the head pressure which is set at 9 PSI.

4.3.4 The GC and MS detector conditions are controlled by the softare, it is operated
in full scan, scanning from 30 amu to 300 amu. Solvent delay is set at 5 minutes.
Scans per second are set at 2,91, threshold is set at 500 and EM voltage set at 94
volts above auto tune value.

4.3.5 The Gc.MS is used for purity determination and not quantitative analysis, no
calibration curve is needed for this.

4.3,6 The GC-MS is tuned using PFTBA and the internal tuning program. The values
obtained from a scan of the PFTBA should meet the crteria in table 1.

4.3,7 An air/water check is done to ensure no leaks in the system which can degrade the

source. Nitrogen (ion 28) and water (ion 18) abundance should be less than 10%
of the PFTBA ion 69 abundance.

TABLE 1. PFTBA TUNING CR.ITERIA

M/Z
69 (base peak)
219
502

ION ABUNDANCE(')
100%
30-60%
",1%

(a) Relatíve to base peak m/z 69

4.4 Calibration Solution (FID)

4.4.1 A 5 point curve is used to calibrate the GC over a range that wil bracket the

concentration in the stabilty tests, To start a stock of the 4-nonylphenol is made at
a concentration of about 1000 pg/mL. -0.05 grams is weighed into a 50 mL
volumetric flask and diluted to the mark with methylene chloride. Record exact
informatìon on the organic standard preparation form (attachment 1) and give the

solution a unique identifying labeL. Pour the solution into an appropriate size
amber vial with a Teflon lined lid. Stabilty of the calibration solutíons should be
verified at the end of the test. by the analysis of a new (freshly made) solutìoo
made from the neat material and compared to the calibration solutions.

4.4.2 An internal standard is incorporated wrth this analysis. The chemical 5 á
Androstane is used as the internal standard and a -1000 pg/mL solution is made
as described in 4.41.

Page 82
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4.43 Serially dilute the solution made in 4.4.1 to ma.ke standards ranging from 10 jJg/mL
to 200 ¡,g/mL. The Internal standard should be the same concentration in a1l the
standards, for this series of solutions, 50 ml volume is used for each, so 1 mL of
the 1000 ¡.g/mL internal standard solution Is added to the 50 mL vol. flask for a
target concentration of 20 ¡.g/mL. This calibration targets these concentrations;
10 ¡.g/mL, 20 IlgfmL, 50I1g/ml, 100 ¡.g/mL and 200 ¡.g/mL. Include all information
În the standards preparation form (see attachment 1).

4.5 Analysis

4.5.2 Prior to the analysis of any samples linearity must be demonstrated. A 5 point
curve is run (minimum of a 4 point curve is needed), the 0 point not considered a
calibration point. Anr value of greater than 0.995 is necessary before analysis
can begin.

4.5.3 This material is a mix of isomers and quantifcation is done summarizing the peaks.
Varian star softare has a function called. grouping which summarizes all the peaks
within a specifed window. The 4-nonylphenol isomers all elute within 2 minutes. A
window using this grouping function of 2 minutes is set wih the midpoint of the
window at the center of the group of peaks. The softare then reports one number
for this group and the midpoint is entered into the software at the peaks retention
time.

4.5.4 Once the calibration is done, if possible it must be verified with an initial calibration
verification sample (ICV). An independent solution is made using a different lot of
the 4-nonyl-phenol when avaìlable, if not, use of the existing lot is OK. This solution
is diluted to the proper concentration so that it is within the calibration range. This
solution is run and the value obtained should be within 15% of the expected value.

4.5.5 After the calibration is verified, a continuing calibration verification (CCV) sample Is
run. This sample is usually one of the mid level calibration solutions. The value
obtained should be within 15% of the expected value. A CCV should be run after
every 10 samples.

4.5.6 A blank should be prepared with each sampling. A blank is prepared for each
dilution. For example if 0.005 mL of sample is taken and diluted with the
dichloromethane, a blank using 0.005 ml of dimethyl sulfoxide is treated as the
sample. The blank should be .: 3X MOL.

4.5.7 Method Detection Limit (MOL) is determined by preparIng a sample at a low
concentration, using similar techniques as used to analyze the stabilty solution.
ThIs is done 7 times and the MDLis the students T (3.143 for 7 replicates) times the
standard deviation of the seven replicate runs. An MOL should be performed prior
to the analysis of any sample. Samples with no peak or less than the MOL wil be
reported as the MOL and flagged with a "U.

4.6 Purity

4.6.1 The confirmation of purity is a required component of EDSP studies per the
Chemical Repository (CR) QAPP (Ver 2, 01/07/05). Purity analysiS wil be
performed unless the CR is instructed not to do so by the sponsor (EPA) due to
technical or budgetary reasons. The Chemical Characterization SOP# MSl-R-009-
00 has additional information. Purity is determined by running a solution of the
material that is concentrated enough that a sufficient signal is seen on the GC-M3
in full scan mode. The solution contains only the chemical of interest, no internal
standard or other chemicals, dissolved in methylene chloride. This solution is
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injected onto the GC and run with the parameters descrbed in section 4.3. The 4-
nonylphenol is a mix of isomers. In order to determine which peaks are associated
with 4-nonlyphenol and which are impurities, the mass spectra obtained is
assesed.

4.6.2 The TIC (total Ion Chromatogram) is integrated and a list obtained of all peaks.
This TIC incrudes all frgmentation Ions. The isomers of 4-nonylphenol have
variable fragmentation patterns but several fragments wil be common to all the
isomers, Ion 107 and ion 220 are chosen to represent the 4-nonylphenol isomers.
Fragment 107 is from the cleavage of the carbon carbon bond between the 1st and
2nd carbon atom on the nonyl chain. This forms the common fragment of 4-
methylphenol, Ion 107. The other ion chosen Is the molecular ion 220.

4,6.3 The softare is used to extract ion 107 from the TIC. The 107 ion Chromatogram is
then integrate and a list obtained of all peaks. This is pnnted out The softre is
again used to extract the 220 ion from the TIC and this is integrated and the list of
peaks printed out. The peaks are tabulated so lhat peaks of the same retenllon
time are listed together for the TIC, ion 107 and ion 220 (a retention time window of
0,02 minutes is used to determine if the retention tImes are the same). The peaks in
the TIC that have retention times matching both the ion 107 and ion 220
chromatograms are considered 4-nonylphenol peaks, these areas are summed and
considered the 4-nonylphenol. Peaks in the TIC that have one or both ions missing
are considered impurities, these areas are summed and are considered the
impurities.

4.6.4 The area of the peaks in the TIC that are associated with the the 4-onylphenol
peaks is divided by The area of all the peaks in the TIC (summation of both the
impurities and the 4-nonylphenol, presented as a percentage). A blank
dichloromethane is tun prior to the purity run and the peaks in this TIC of this brank
are summed and subtracted from the 4-nonylphenol TIC area total. This purity
should be 97% or greater and should copare favorably to the purity from the
vendor.

5.0 STABILITY AND FORMULATION VERIFICATION

5.1 Stabiliy forWA 4-16 chemicals is to run for 14 days. Stabilty is prepared by weighing an
aliquot of the 4-nonyJphenol into 10 mililters of dimethyl sulfoxide and storing the solution
ina 30 milìlter amber bottle. The details for the stabilty are contained in the Study
Protocol. Target concentration is 0.1 M or 22 mg/mL Sampling and analysis wil be done
2 times over the course of the stabilty study, T::O and day 14.

5.2 Sampling is done by removing an alîquot of the sample and diluting it into
dichloromethane with an aliquot of the internal standard. For 4-nonylphenol, 0.005 mL is
placed into a 1.8 mL autosampler vial with 0,02 mL of the internal standard (1000 ug/mL
5Ct Androstane) and 0.975 mL of dichloromethane. The vials are capped and are ready
for GC analysis,

5.3 Samples should be analyzed on the day of sampling, but if this is not possible, samples
should be stored at 40 C. untìf analysis. If samples are not analyzed on the day of
sampling, the actual analysis date and storage conditions shall be documented.

5.4 Stabìfity solutions are stored at 40 C.
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6.0 DATA ANALYSIS AND CALCULATIONS

6.1 Prior to analysis of any samples, the instrument is calibrated with a minimum of a 4 point
curve. Intemal standard calculations wll be performed. All nonpurity calculations wil be
done using Varian's Star Chromatography softare, version 6.2. This softare allows the

input of a multiplier, so that any dilutions wil be included with the softare calculations.
For example, for this stabilty, 0,005 mL of the 10 mL sample solution is diluted t01 mL, a
multiplier of 200 is used so that the output from the softre will give values that reflect

the concentration in the dlluted solution, Calibration curve fits can beset to either linear or
non-linear (quadratic fit), past experience indicates that even though the calibration meets
linearity criteria, the Quantification is improved with a non-linear fit.

6.2 Prior to the tabulation of the data, each chromatogram and report printed by the softare
will be Initialed and dated for GLP compliance.

7.0 QUALITY CONTROL

i'~~ir
CDífl(

rt¿. 1

~l7.2 An inital calibration verification (ICV) standard wil be analyzed following the calibration
q curve. This ICV is made from a second source when available, but if a second source is

not available, the same source Is used. Continuing calibration verification standards
(CCVs) wil be analyzed after every 10 samples. A CCV is a mid point calibration solution.
If CCV variation exceeds a 15% difference from expected, samples wil be re-run with
acceptable calibration criteria.

7.7 An internal standard is added to each sample, recovery of this internal standard should be
.f 180%.

7.1 A blank Is prepared with each samplìng, this blank is dimethyl sulfoxide processed
idei;tically to the stability solution. If background levels are sufficiently high (i.e.. greater
thañ.. x MOL), this value may be subtracted from the values obtained for samples
analyzed with that batch. Processing of these samples is very straight foiward, therefore
spikes are optionaL.

i,.¿.4.._ø~lJt.u(
~"~¡:

o1J" ¿
i~:;~ 8.0

~ilb/
SAFETY

All analysIs following this procedure should be aware of routine laboratory safety concerns,
including all safety protocols regarding use of chemicals, including the following:

· Gloves, protective clothing and safety glasses should be worn when handling samples and
chemicals,

9.0 TRAINING REQUIREMENTS

9.1 All staff performing this analysis should first read this procedure and conduct their first
analysis under the supervision of a staff member who has had previous experience
conducting the procedure. Staff should demonstrate proficiency in the process prior to
performing the work. Documentation of training wil be performed in accordance with
MSL-A-006. Marine Sciences Laboratory Training.

9.2 All staff should have received training in the handling of chemicals and the use of fume
hoods.
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10,0 REFERENCES

MSL-A-006 Marine Sciences Laboratory Training

MSL-Q-007~04 Procedure for Determining Method Detection Limits

Federal Register (CFR Part 136 Appendix B).
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Table 1. Summary of Data Quality Objectives and Corrective Actions

Quality Control
~".'~~-

Sample Type Data Quality Objective Corrective Action
..- CDQO)

RØextacl and analye sample batcl.Procural alank Less than 3 x MOL If
onaatcl balc can not be reeldoted and

anayzed, '6'1Iag all samples that are in the
batcl. Investiate sourc of blank
contalnali.

Calbrallon curve accetabîlty r values greater thn or equal to 0.995 If r' vaiue is outside of crrion. rean;
calibration standards. if fis sUIl out.
peor Instrent maIntenance and/or
remake calibrationstandams and re

caiibru¡m sarnD""s.

Initial C3l1bralion VèrifiC3lÎori (lCV) stål1ård; + 1- 15 % of true value Re-Ubrta. Mul meet OQO in oider to
-le!.!!gl ..

+ / .. 20 % of true value
contine proceno semes...... .__~_.._

Intem Standard Recvei Re-~mDla an rerun
Colíuing calibration verificalÎon +/ . 15 % of lra value Re-n CCV. if sUli not accptble. ra.
standards; calibrte and reanalyze affected seples.
one eve 10'" sample analyd

~~._.~,,-~_....._._._-_.
30% as rëlaUve standard

...._..........-
Replìcate sample precsion: triplìctes will Precsion: If RSO or RPO 1$ not acceptable. rempla
be analyz,,¡1 for stabllty, dupllcate for In.llfe devation (RSO) or relative perct and reanafyz. If renayss data are sill

devation (RPO) not açeptab!e. then .. flag the Yams.

alank or Mamx. Spike and spika duplicate, +/- 20% òf !tue value If recries are ullcoptable. chck lhe
one set per batcl splke soution to enure it has !lt

degraded, also cleck p1pelt to ensure
._._,,~=-~~=_._,,~~-,=-==-=..,,==._.- they are deliveinq acwrate volumes.

000 ,s based. on Iimiled sample analysis as part of methd development exerienoe. and may require ad¡U$lment When more
experience with the method is available.

Tabla 2. Data Qualifiers"

U The anaJylewas detected beow the MOL Note: Samples with no peaks are
reported as ZetO~~-

. Sampl"sašS'¡aled with prcedural
_.e__.~_~_

B blank contaminallon.

. QC sample data \hat does not moot the POO aCCtabllty criteron.

Q The data are auestionalile.
--_.~-~.._._-

0 Samplo diluted for ,ùnalys¡;¡:"(no¡¡¡:-¡hísproce(Uiê-outlInes \he dilutioo ofihe-
samples, data wil notbi¡ o fiaggeu unless diluloo other than Indicated ¡nthis

I

SOP)
..

Addillúnal (lata aualifiers may be added as necessary.
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Ai~ALYSIS OF DICOFOL IN DIMETHYL SULFOXIDE USING GC WITH FID
nETF~ClION

1.0 SCOPE AND APPLICATION

This method describes the determination of Dicorol (CAS# 115-32-2) in Dimethyl sulfoxide
using GC with FID detection. The method was developed for use in the analysis of Dicofol for
the EDSP program.

2.0 DEFINITIONS

Inìtal Calibration Verification
(ICV)

Continuing Calibration
Verification
(CCV)
Internal Standard (IS)

3.0 RESPONSIBLE STAFF

A standard made from a neat matenal díferent from the
material used to make the calibration standards. Used
to verif the calibration solutions. If none are available,
a 2nd standard from the same neat material is
acceptable.

A mid level calibration standard run after every 10
samples to ensure the instrument is in calibration.

A compound in solution added to every sample to
adjust for variation (the internal standard is also In the
calibralion solutions),

Researcherrrechnician - sample preparation.
Analyst - analysis, calculations
QA Manager or Representative - data verifcation

Page 89
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4.0 ANALYSIS

4.1 Hardware and Reagents

Balance capable of weighing to 0.0001 g
Gas chromatograph (Agilent 5890 or equivalent) with an FID (Flame ionization
detector) and an autosampler.
J+W DB-5 30m X 0.25 mm X 0.25 um film thickness GC column or eauivalent.
Dichloromethane, GC-MS grade or beter.
Dlcofol (CAS# 115-32-2) and 5aAndrostane, (CAS# 438-22-2) 98% purity or
better.
1.8 ml auLosampler vials
25, 50 and 100 ml amber glass bottes.
Helium for carrer gas. Hydrogen, Breathing Air and Nitrogen for FID flame.
Softare for collection of data from FID detector, Varian Star Softre, verso
6.2.
Variable positive displacement Pipettors, to pipette 0.1 ml and 0.010 mt.
Varity of volumetric flas~s. i. j 1"_.. ~
\/OIYr:fitiia flsks Â'1r.-Ø .,J.n'l()6
Dimethyl Sulfoxide '~1fc ~ . B

4.2 GC conditions

4.2.1 The GC should be set up as per manufacturer specifications, for the system
presently in use, the carrier gas pressure is set to 18 PSI, split vent at 89 ml/min,
septum purge set at 6.9 ml/min. The FID (flame ionization detector) gasses are set
at; air, 300 mllmin, hydrogen, 46 ml/min and nitrogen at 43 ml/min.

4.3 Calibration Solution

4.3.1 A 5 point curve is used to calibrate the GC over a range that wil bracket the
concentration in the stabilty tests. To start a stock of dicofol is made at a
concentration of about 1000 ug/ml. -0.05 grams is weighed into a 50 ml
volumetric flask and diluted to the mark with dichloromethane. Record exact
information on the organic standard preparation form (attachment 1) and give the
solution a unique identifying labeL. Pour the solution into an appropriate size
amber vial with a Teflon lined lid. Stabilty of the calibration solutions should be
verified at the end of the test, by the analysis of a new (freshly made) solution
made from the neat material and compared to the calibration sofutions.

4.32 An internal standard is incorporated with this analysis. The chemical 5 a
Androstane is used as the internal standard and a -1000 ug/ml solution is made as
described in 4.3,1.

4.3.2 Serially dilute the dicofol solution made in 4.3.1 to make standards ranging from
0.5 ug/ml to 100 ug/ml. The internal standard should be the same concentration in
all the standards, for this series of solutions, 50 and 100 mL. volumes are used for
each, so 1 mt of the 1000 ug/ml internal standard soluUon is added to the 50 ml
voL. flask and 2 mlto the 100 ml voL. flask for a target concentration of 20 ug/mL.
This calibration targets these concentrations; 0.5 ug/ml. 1 uglml, 5 ug/ml, 20 ug/ml
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and 100 ug/ml. Include all information in the standards preparation form (see
attchment 1).

4.4 GC Setup

4.4.1 The GC equipment has the following components, an autosampler, GC oven,
detector (FID) and a data collection system. The autosampler is set to inject 1 ul
and the injection port is set to 210 deg. C. The oven conditions are; initial temp. 50
deg. C., hold for 1.5 min., ramp at 15 deg. per minute to 320 deg. with no hold
time, The FID gasses are described in section 4.2.1, the detector temp. is set at
320 deg. C.

4.4.2 The GC is set in the splitless mode and the split vent valve is opened at 2.5
minutes. Split vent and septum purge settings are lisled in sectlon 4.2.1.

4.43 The column used is a J+W D8-5 30M X 0.25 mm X 0.25 urn film thickness. Flow
thru the column is controlled by the head pressure which is set at 18 PSI (see
section 4.2.1).

4.4.4 The FID detector conditions are described in section 4.2.1. The conditons on the
present system are contrlled by valves set up for the detector, the supply gasses
are set up as follows, Hydroen pressure, 21 PSI, Air pressure, 58 PSI and
nitren pressure 34 PSI.

4.4.5 The data system used is Varian's Star softare. version 6.2. The system is set up
to start automatically with the injection of the sample. The run time is set to 19.5
minutes. Bunch rate is set to 8 and signal to noise set at 100. Different data
systems wil employ different nomenclature for the same settngs, see softare
manuals for information on how to optimize the software.

4.4.6 The system used is composed of several diferent components from different
manufacturers. The method printouts will only contain information pertaining to the
calibration and quantiation of the unknowns, in order to ensure that the conditons", ..

used are recorded, an EDSP GC Analysis Form should be filled out (attachment)). J1l'
Also, much of this information should be included in the "notes~ tab on Varian Star's 11r'l.lmethod. 1~6i ri

4.5 Analysis

4.5.2 Prior to the analysis of any samples linearity must be demonstrated. A 5 point
curve is run (minimum of a 4 point curve is needed), the 0 point not considered a
calibration point. An i- varue of greater than 0.995 is necessary before analysis
can begin.

4.5.3 Once the calibration is done, if possible it must be verified with an inital calibration
verification sample (ICV). An independent solution is made using a different lot of
the dicofol when available, if not, use of the existing lot is OK. This solution is
diluted to the proper concentration so that it is within the calibration range. This
solution is run and the value obtained should be within 15% of the expected value.

4,5.4 After the calibration is verified, a continuing calibration verification (CCV) sample is
run. This sample is usually one of the mid level calibration solutions. The value
obtained should be within 15% of the expected value. A CCV should be run after
every 10 samples.

4.5.5 A blank should be prepared with each sampling. A blank is prepared for each
dilution. For example if 0.005 ml of sample is taken and diluted with the
dichloromethane. a blank using 0.005 ml of dimethyl sulfoxide is treated as the
sample. The blank should be .: 3X MOL.
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4.5.6 Method Detection Limit (MDL) is determined by preparing a sample at a low
concentration, using simÎlar techniques as used to analyze the stabilty solution.
This is done 7 times and the MDL is the students T (3.143 for 7 replicates) times the
standard deviation of the seven replicate runs. An MDL should be penormed prior
to the analysis of any sample. Samples with no peak or less than the MDL wíl be
reported as the MOL and flagged with a "U.

4.6 Purit

4.6.1
11l:øt-lY/Dt

The confirmation of purity is a required component of EDSP studies per the
Chemical Repository (CR) OAPP (Ver ~,'01107/05). Purity analysis will be
penormed unless the CR is Instructed not to do so by the sponsor (EPA) due to
technical or budgetary reasons. The Chemical Characterization SOP# MSL-R-009-
00 has additonal information. Purity is determined by running a solution of the
material that is at or near th top of the demonstrted linearity of the system. The
solution contains only the test material, no internal standard or other chemicals.
dissolved in dichloromethane. This solution Îs injected onto the GC and all the
peaks in the chromatogram are summarized, The peak corresponding to the
chemical of interest is then compared to all the other peaks and the purity is the
area of the chemical peak divided by the sum of the total area in the chromatogram
(presented as a percentage). A blank dichloromethane is run prior to the purity run
and the peaks in the purity run that correlate to peaks in the blank run are
eliminated from the calculation (this includes the solvent peak). This purity should
be 96% or greater and should compare favorably to the purity from the vendor. Se
example purity fonn; attachment 3.

5.0 STABILITY AND FORMULATION VERIFICATION

5.3

5.1 StablltyforWA 4-16 and WA4-17 chemicals is to run for 14 days. Stabilty is prepared by
weighing an aliquot of the test substance into 1 millliter of dimethyl sulfoxide and storing
the solution in a 1.8 mililter vial at 4 degress centigrade (attachment 4). The details for
the stabHity are contained in the Study Protocol. Target concentration is 0.1 M, or for
dicofol. 37 mg/mL Sampling and analysis wil be dona 2 times over the course of the
stabHìty study.

Sampling is done by removing an aliquot of the sample and diluting it into
dichloromethane with an aliquot of the internal standard. For dicofol. 0.005 ml is added to
a 5 ml volumetric flask along with 0.1 ml ófthe Internal standard (1000 ugfml5 a
androstane) and dilut.ed to mark with dichloromethane. An alíquot of this is placed into a a
1.8 ml autosampler vial for analysis. The vials are capped and are ready for GC analysis,
For an example of the form used fQJ the stability preparation and sampling see
attachments -4 5.b. t, +'f '?''¡(ar

Samples should be analyzed on the day of sampling, but if this is not possible, samples
should be stored at 4 deg. C. unti analysis. If samples are not analyzed on the day of
sampling, the actual analysis date and storage conditions shall be documented.
Stabimy $olutíons are stored a1 4 degrees centrigrada.

5,2

5.4

5.5

6.0 DATA ANALYSIS AND CALCULATIONS

6.1 Prior 10 analysis of any samples, the instrument is calibrated with a minimum of a 4 point
curve. Internal standard calculations wil be performed, All calculations wil be done using
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Varian's Star chromatography softare, version 6.2. This softare allows the input of a

multiplier. so that any dilutions wil be included with the softare calculations. For
example, for dicofol stabilty, 0.005 ml of the 10 ml sample solution is diluted to 5 ml, a
multiplier of 1000 is used so that the output from the softare wil give values that reflect

the concentration in the diluted solution. Calibration curv fits can be set to either linear or
non-linear (quadratic fit), past experience indicates that even though the calibration meets
linearity criteria, the quantification is improved with a non-linear fit.

6.2 Prior to the tabulation of the data, each chromatogram and report printed by the softare
wil be initaled and dated for GLP compliance.

7.0 QUALITY CONTROL

7.1 A blank is prepared with each sampling, this blank is dimetliyl sulfoxide processed
identically to the stabilty solution. If background levels are suffciently high (i.e., greater
than 3 x MOL), this value may be subtracted from the values obtained for samples
analyzed with that batch. Procassing of these samples is very straight forward, therefore
spikes are optional.

7.2 An initial calibration verification (ieV) standard wil be analyzed following the calibration
curve. This iev is made from a second source when avaìlable, but if a second source Is
not avallable, the same source is used. Continuing calibration verfcatlon standards
(CCVs) wil be analyzed after every 10 samples. A cev is a mid point calibration solution.
If CCV variation exceeds a 15% difference from expected, samples wil be re-run with
acceptable calibration criteria.

7.7 An internal standard is added to each sample, recovery of this internal standard should be
ž80%.

8.0 SAFETY

All analysts following this procedure should be aware of routine laboratory safety concerns,
including all safety protocols regarding use of chemicals, including the following:

. Gloves, protective clothing and safety glasses should be worn when handling samples and
chemicals,

9.0 TRAINING REQUIREMENTS

9.1 All staff performing this analysis should first read this procedure and conduct theír first
analysis under the supervision of a staff member who has had previous experience
conducting the procedure. Staff should demonstrate proficiency in the process prior to
performing the work. Documentation of training will be performed in accordance with
MSL-A.006, Marine Sciences Laboratory Training.

9.2 All staff should have received training in the handlìng of chemicals and the use of fume
hoods.

10.0 REFERENCES

MSL-A.006 Marine Sciences Laboratory Training
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MSL-Q-007-04 Procedure for Deteimining Method Detection Limits

Federal Register (CFR Part 136 Appendix B).
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Table 1. Summary of Data Quality Objectives and Corrective Actions

Quality Control Sample Type Dat Quality Objective
DQO

Tèss than 3 x MOL

Corrective Action

Proceura Slañk
onølbalC

Calibrtt curv accptabJfty values greater than or equal to D.OO5

Re-extot and analye sample batch. If
balch oan no be re-extrclød and
anay.ed. "8" flag all sapt¡¡~ thI ar In lh
balch. Inveslgale source of blank
containauon.
If value Is oullde of citerfon. renaiye

calIbtin standrds. If i' ís sUIl oul.
perfor Inslrent maintenance andor
reke calibration standard and rerun

calibrtion sa ies
Re-librate. Mut meet 000 In order to

sam as.
InlUal calibron verification (iCY) stand;
ooelatch
tnternl Standard Reovø
Continu1ng caUbratin vefication
standards;
onø ev 1D" sampl analyzed

+ /,15 % of tre value

+ f -20 % ()iriii value
+/ -15 % of true value

Replicate sample precsion; Irplicates will
be analyz for slabilily, dupicate for in-Ufe

Precslon: 30% as raalle šfanclrd
deviation (RSO) or relative pecenl
deviation (RPD)

If RSO or RPO Is oot aceptale, resample
and realye. If realysis data are stll
nol accpiible, then --flag the values.

+/.20% of !re value If receres are unaccepiable. cheCk Ihe

J. spike solution 

10 ensure itl- not
degra. also ch pipettes to ensure
th are dellverin accle volumes.

OQO IS based on IImitød sample analysls as pari of meth deveopment expertence, and may require adjustment vmsn more
experience wilh the meth Is available.

Blank spIke or Malñx Spike and spike
dvpllcetø, Qoa se per batch

Table 2. Data QuUfiers.

U The analyte was delecled belQw the MOL Nole: Sampløs with no peaks ar
reprted as zero.

B Sample$ associated with prøcdural blank contamlnàifon:~~~~
...."._._...._....~~."~-"-~.__.,~~.

. "....m.mm"mm'.""'mm_'___m..._~_______._
QC sample data that does nol meel the DQO accptabilty (',"tern.

l-Õ "The data are questionable,

D Sample diluted for analy$. (nOle: this pltura ouUines me dilutioo of the
sam pIes, da fa will not be 0 flagged unless diluted other than Indicated In this
SOP)

Additonal dala qualifiers may be added as necssry.
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APPENDIX G

Analytical Method Deviations

The following method deviations were filed:

1. EDSP.G2-022-00-D2 - The original spec described a 25 i-L loop install in the system, the
loop size used was 100 i-L. There was no impact on the analysis.

2. EDSP.G2-022-00-D4 - The final CCV sample failed during the analysis and a rerun also
failed, a third rerun was at the limit. Appeared to be related to performance of the
autosampler. The analysis was repeated.

3. EDSP.G2-022-00-D5 - Several standards were made with hexane, instead of the
specified solvent, methylene chloride. The hexane was used for some of the standards
during method development causing no problems so they were used in the studies as
welL. No impact.

4. EDSP.G2-022-00-D6 - Pressure for air on the FID detector was set at 40 psi instead of
the specified 58 psi. The setting was in error but the performance specifications were met
so there was no impact on the data.

5. EDSP.G2-022-00-D7 - The internal standard recovery specification for
dibenzra,h)anthracene was set at :t20% and final CCV internal standard recovery was
125%. Results obtained for the analyte of interest were 101.4% so there was no apparent
impact on the data.

6. EDSP.H4-023-00-D1 - The original method specified a binary gradient pump using
acetonitrile and DI water at a 75:25 ratio. The new instrument employed allowed more
flexibility and a pump set with 75% acetonitrile, 23% water, and 2% 10mM phosphate
buffer was used. Calibration and analysis QA.QC samples passed, indicating that there
was no impact on the data.

7. EDSP.G2-024-00-D1 - Pressure for air on the FID detector was set at 40 psi instead of
the specified 58 psi. The setting was in error but the performance specifications were met
so there was no impact on the data.

8. EDSP.G2-024-00-D2 - Under scope and application, the test substance 4-nonylphenol
was identified by an incorrect CAS number, the correct CAS number is 84852-15-3. No
impact on data as the correct material was used in the study.

9. EDSP.G2-025-00-D1 - In prepping the dicofol standards, an internal standard volume of 1
mL was incorrectly used instead of 2 mL. The actual volume (1 mL) was used in
generation of the calibration curve and had no adverse impact on the data.

10. EDSP.G2-025-00-D2 - Pressure for air on the FID detector was set at 40 psi instead of
the specified 58 psi. The setting was in error but the performance specifications were met
so there was no impact on the data.
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APPENDIX H

ANALYTICAL DATA TABLES

ANALYTICAL RESULTS OF CONCENTRATION VERIFICATION TESTING
(Note: Calculations were conducted at full precision in a spreadsheet.)

21572 0823 Atzr R-1 8/2312005 19582
21572 0823 Atzr R-2 8/2312005 20030 19951 92.5% 1.7%
21572 0823 Atzr R-3 812312005 20240
21572 0909 Atzr R-1 919/2005 20389
21572 0909 Atzr R-2 91912005 19728 20029 92.8% 1.7%
21572 0909 Atzr R-3 9/912005 19969
21572 0919 Atzr R-1 9/19/2005 19267
21572 0919 Atzr R-2 911912005 20062 19785 91.7% 2.3%
21572 0919 Atzr R-3 9/1912005 20026

33128 Fenrl-in-life R-1 7/26/2005* 29943
33128 Fenrl-in-life R-2 712612005* 31247 30397 91.8% 2.4%
33128 Fenrl-in-life R-3 712612005* 30001
33128 0824 Fenrl inlf R1 8/2412005 29409
33128 0824 Fenrl inlf R2 8/2412005 29437 29966 90.5% 3.1%
33128 0824 Fenrl inlf R3 812412005 31053

'Samples were prepared on 7/25/05 but due to instrument usage, samples were stored overnight refrigerated and analyzed on
7/26/05

2783 0913 DiBzAnt R 1 * 911412005 2727
2783 0913 DiBzAnt R2 9/1412005 2757 2719 97.7% 1.5%
2783 0913 DiBzAnt R3 9114/2005 2674
2783 1003 DiBzAnt R 1 10/3/2005 2608
2783 1003 DiBzAnt R2 101312005 2749 2701 97.0% 3.0%
2783 1003 DiBzAnt R3 10/312005 2745

'NOTE: Samples initially run on 9/13/05 and rerun on 9/14/05 because of a failed CCV on 9/13/05. GC liner was changed between
analyses
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Table H4. Results for Prochloraz in DMSO u ImL

37672 072405 R1 7125/2005 31449
37672 072405 R2 7/2512005 41967 38602 102.5% 16,1%
37672 072405 R3 7125/2005 42392
37672 072405 R4 7/25/2005 36250
37672 072405 R5 7/2512005 41333 38132 101.2% 7.3%
37672 072405 R6 712512005 36812
37672 082505 roclz R 1 8/2512005 35565
37672 082505 roclz R2 812512005 37130 36432 96.7% 2.2%
37672 082505 roclz R3 812512005 36602
37672 0926 proclz R 1 9/2612005 35559
37672 0926 proclz R2 9/26/2005 36893 36562 97.1% 2.4%
37672 0926 roclz R3 912612005 37235

22036 091 Nonyl R-1 911312005 21505
22036 091 Non I R-2 9/1312005 22776 21821 99.0% 3,9%
22036 091Non I R-3 9/1312005 21181
22036 1003Non I R-1 101312005 21974
22036 1003Nonyl R-2 1013/2005 21219 21380 97.0% 2.5%
22036 1003Non I R-3 101312005 20948

37050 0823 Dico R-1 8123/20051 34114
37050 0823 Dico R-2 812312005' 34407 33707 91.0% 2.9%
37050 0823 Dico R-3 8123120051 32599
37050 0909 Dico R-1 9/9/2005 34644
37050 0909 Dico R-2 91912005 36297 35126 94.8% 2.9%
37050 0909 Dico R-3 9/9/2005 34436
37050 0919 Dico R-1 9/20/20052 35326
37050 0919 Dico R-2 9120120052 36513 35557 96.0% 2.4%
37050 0919 Dico R-3 9120120052 34832

'Samples prepared on 8/22/05 but due to instrument usage, samples were stored overnight refrigerated and analyzed on 8/23/05
2Samples prepared on 9/19/05, but due to instrument usage, samples were stored overnight refrigerated and analyzed on 9/20/05
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Table H7. Calibration Verification Data for Atrazine

WA416-17-GC-17ICV
WA416-17-GC-27 CV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV
WA416-17-GC-17ICV
WA416-17-GC-27 CV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV
WA416-17-GC-17ICV
WA416-17-GC-27 CV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV

812312005

8123/2005
812312005

8/23/2005
9/9/2005
919/2005
9/9/2005
9/912005

9119/2005
911912005

911912005

9/19/2005

5.34
5.01

4.94
4.94
5.34
5.01
4.94
4.94
5.34
5.01

4.94
4.94

5.49
4.91

5.09
5.09
5.46
4.85
4.99
4.97
5.41

4.82
5.01

5.04

102.8%
98.0%
103.0%
103,1%
102.3%
96.7%
100.9%
100.7%
101.3%
96.3%
101.4%
102.0%

Table H8. Calibration Verification Data for Fenarimol

WA416-17-GC-17ICV
WA416-17-GC-23 CV
WA416-17-GC-16C CCV
WA416-17-GC-25 CV
WA416-17-GC-16C CCV
WA416-17-GC-17ICV
WA416-17-GC-23 CV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV

7126/2005
7/2612005
7/2612005
712612005

712612005

812412005

8124/2005
8124/2005
8124/2005

5.20
5.04
5.01

5.04
5.01

5.20
5.04
5.01

5.01

5.11

5.72
4.78
4.44
4.77
5.13
5.73
4.72
4.81

98.2%
113.5%
95.4%
88.1%
95.3%
98.7%
113.7%
94.2%
96.0%

Table H9. Calibration Verification Data for Dibenz a,h anthracene

WA416-17-GC-17ICV 9114/2005 5.18 5.48 105.9%
WA416-17-GC-29 CV 9114/2005 5.04 5.13 101.9%
WA416-17-GC-16C CCV 911412005 5.05 5.12 101.4%
WA416-17-GC-16C CCV 9114/2005 5.05 5.12 101.4%
WA416-17-GC-17ICV 101312005 5.18 5.42 104.7%
WA416-17-GC-29 CV 10/312005 5.04 5.09 101.0%
WA416-17-GC-16C CCV 10/312005 5.05 5.08 100.6%
WA416-17-GC-16C CCV 10/3/2005 5.05 5.10 101.0%
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Table H10. Calibration Verification Data for Prochloraz

WA416-proclz-9ICV
WA416- roclz-9lCV
WA416- roclz-2D cev
WA416- roclz-9 iev
WA416-proclz-2D ecv
WA416-proclz-2D cev
WA416-proclz-2D eev
WA416- roclz-9 iev
WA416-proclz-13 CV
WA416-proclz-2D cev
WA416-proclz-2D CCV
WA416- roclz-9 iev
WA416-proclz-13 CV
WA416- roclz-2D ecv
WA416- roclz-2D cev

712512005

7/2512005
712512005

712512005
712512005

7/2512005
712512005

812512005
8/25/2005
8125/2005
8125/2005
912612005
9126/2005
912612005

912612005

83.2
83.2
83.0
83.2
83.0
83.0
83.0
83.2
80.8
83.0
83.0
83.2
80.8
83.0
83.0

95.1
91.2
86.0
88.5
84.3
96.7
91.8
83.3
80.6
77.0
77.0
83.5
80.8
77.4
77.4

114.3%
109.6%
103.6%
106.4%
101.5%
116.3%
110.5%
100.1 %

99.8%
92.8%
92.7%
100.4%
100.0%
93.3%
93.2%

Table H11. Calibration Verification Data for 4-Non i

WA416-non 1-61CV

WA416-nonyl-10 CV
WA416-nonyl-3 C eev
WA416-non 1-3C cev

WA416-non 1-61CV

WA416-non 1-10 CV
WA416-non 1-3 C CCV
W A416-non 1-3C eev

9113/2005

911312005

9/13/2005
911312005

10/3/2005
101312005

101312005

101312005

55.6
52.2
53.5
53.5
55.6
52.2
53.5
53.5

102.1%
99.6%
100.6%
100.7%
102.8%
99.9%
101.4%
102.0%

Table H12. Calibration Verification Data for Dicofol

WA416-Dico-8 iev

WA416-Dico-12 CV
WA416-Dico-4 e CCV5
WA416-Dico-4 e ceV5
WA416-Dico-8 iev

WA416-Dico-12 cv

WA416-Dico-4 e eeV5
WA416-Dico-4 C CCV5
WA416-Dico-8 ICV

WA416-Dico-12 ev
WA416-Dico-4 C CCV5
WA416-Dico-4 C CCV5

8/23/2005
8/2312005
8/2312005
8/23/2005
91912005

9/912005
919/2005
91912005

9120/2005
9/2012005
912012005

9/2012005

5.07
5.03
5.17
5.17
5.07
5.03
5.17
5.17
5.07
5.03
5.17
5.17

5.23
5.06
5.21
4.75
5.34
5.09
5.45
5.26
5.33
5.06
5.28
4.97

103.2%
100.6%
100.7%
91.9%
105.3%
101.2%
105.4%
101.7%
105.2%
100.7%
102.1 %

96.1%
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Fenarimol 30000 Spike fenrl R-5 712612005 26611 88.7%
Fenarimol 30000 0824 Fen Spike 8/2412005 27000 90.0%
Prochloraz 37260 Spike R7 7/2512005 40206 107.9%
Prochloraz 37260 0825 spike 1 8125/2005 37147 99.7%
Prochloraz 37260 0926 spike 1 9/2612005 38259 102.7%

4-Nonylphenol 24970 0913 Spike 1 9/1312005 20083 80.4%
4-Nonylphenol 24970 0913 Spike 2 911312005 24772 99.2%
4-Nonylphenol 24970 1003 Spike 1 1013/2005 23098 92.5%
4-Nonylphenol 24970 1003 Spike 2 1 01312005 24801 99.3%

Dicofol 36920 0823 dico Spike1 8/2312005 38399 104.0%
Oicofol 36920 0823 dico Spike2 812312005 41197 111.6%
Oicofol 36920 0909 dico Spike1 91912005 41363 112.0%
Oicofol 36920 0909 dico Spike2 919/2005 39111 105.9%
Oicofol 36920 0919 dico Spike1 9/2012005 36942 100.1 %
Oicofol 36920 0919 dico S ike2 912012005 42807 116.0%

Table H14. Method Blank Results

Atrazine NO NO NO 137
Fenarimol NO 216 271

Oibenz(a,h )anthracene NO ND 7.21
Prochloraz ND 937 NO 550

4-Nonylphenol NO NO 253
Oicofol NO NO NO 610

ND Non-detect; compound was not detected at or above detection limit shown

WA416-17-GC-17ICV
WA416-17-GC-23 CV
WA416-17-GC-16C CCV
Fen Blank

Spike fenrl R-5
Fenrl-in-life R-1
Fenrl-in-life R-2
Fenrl-in-life R-3
WA416-17-GC-23 CV
WA416-17-GC-16C CCV

98.7%
96.9%
106.7%
99.0%
98.9%
99.0%
97.4%
96.8%
100.1 %

106.9%
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WA416-17-GC-17ICV
WA416-17-GC-27 CV
WA416-17-GC-16C CCV
0823 Blank
0823 Atzr R-1

0823 Atzr R-2
0823 Atzr R-3
WA416-17-GC-16C CCV
WA416-Dico-8ICV
WA416-Dico-12 CV
WA416-Dico-4 C CCV5
0823 blank dico 1
0823 dico S ike1
0823 dico Spike2
0823 Dico R-1

0823 Dico R-2
0823 Dico R-3
WA416-Dico-4 C CCV5

100.0%
102.3%
104.2%
98.7%
100.4%
101.5%
103.8%
107.4%
108.4%
100.6%
100.0%
95.9%
99.9%
99.4%
99.0%
97.1%
100.6%
101.9%

WA416-17-GC-17ICV
WA416-17-GC-23 CV
WA416-17-GC-16C CCV
0824 Fen Blank
0824 Fen S ike
0824 Fenrl inlf R1
0824 Fenrl inlf R2
0824 Fenrl ¡nlf R3
WA416-17-GC-16C CCV

98.5%
96.2%
105.8%
97.5%
101.3%
100.6%
100.0%
100.4%
105.7%
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ses

WA416-17-GC-17ICV
WA416-17-GC-27 CV
WA416-17-GC-16C CCV
0909 Blank
0909 Atzr R-1

0909 Atzr R-2
0909 Atzr R-3
WA416-17-GC-16C CCV
WA416-Dico-8ICV
WA416-Dico-12 CV
WA416-Dico-4 C CCV5
0909 blank dico 1
0909 dico Spike1

0909 dico Spike2
0909 Dico R-1

0909 Dico R-2
0909 Dico R-3

WA416-Dico-4 C CCV5

99.7%
101.1 %

103.5%
93.8%
95.6%
97.7%
97.0%
104.4%
97.6%
100.6%
101.5%
95.9%
97.5%
98.0%
97.5%
97.3%
98.0%
103.7%

WA416-17-GC-17ICV
WA416-17-GC-29 CV
WA416-17-GC-16C CCV
0913DiBzAnt Blank
0913 DiBzAnt R 1

0913 DiBzAnt R2
0913 DiBzAnt R3
WA416-17-GC-16C CCV
WA416-non 1-61CV

WA416-nonyl-10 CV
WA416-non 1-3 C CCV
0913 non 1 blank
0913 Spike 1

0913 Spike 2
091 Non I R-1

091Non 1 R-2
091 Non i R-3
WA416-non 1-3C CCV

107.4%
90.4%
115.2%
89.7%
91.3%
88.6%
91.7%

125.6% *

98.8%
100.9%
101.4%
96.4%
101.2%
102.9%
101.5%
101.5%
102.5%
107.3%

. This recovery outside acceptable limits. since this is a calibration verification sample and the value for
the compound was acceptable, this recovery does not impact the data.
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WA416-17-GC-17ICV 98.3%
WA416-17-GC-27 CV 102.0%
WA416-17-GC-16C CCV 103.9%
0919 Blank 98,6%
0919 Atzr R-1 99.1 %
0919 Atzr R-2 99.6%
0919 Atzr R-3 99.2%
WA416-17-GC-16C CCV 103.4%
WA416-Dico-8ICV 99.0%
WA416-Dico-12 CV 100.7%
WA416-Dico-4 C CCV5 101.7%
0919 blank dico 1 100.6%
0919dicoS ike1 100.1%
0919 dico Spike2 99.5%
0919 Dico R-1 101.2%
0919 Dico R-2 98.5%
0919 Dico R-3 100.7%
WA416-Dico-4 C CCV5 103.5%

.Samples prepared on 09/19/05, but due to instrument usage, 5samples
were stored overnight refrigerated and analyzed on 09/20/05

WA416-17-GC-17ICV
WA416-17-GC-29 CV
WA416-17-GC-16C CCV
1003DiBzAnt Blank
1003 DiBzAnt R1

1003 DiBzAnt R2
1003 DiBzAnt R3
WA416-17-GC-16C CCV
WA416-non 1-61CV

WA416-non 1-10 CV
WA416-non 1-3 C CCV
1003 non 1 blank
1003 Spike 1

1003 Spike 2
1003Non 1 R-1
1003Non I R-2
1003Non i R-3
W A416-non 1-3C CCV

99.8%
100.1%
105.1 %
101.1 %
101.3%
101.3%
101.8%
105.2%
100.0%
101.1%
101.8%
98.3%
99.6%
97.8%
98.4%
99.8%
101.7%
103.7%
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08/23/2005
09/09/2005
09/19/2005
09/14/2005
10/03/2005
08/23/2005
09/09/2005
09/20/2005
07/26/2005
08/24/2005
09/13/2005
1 0/03/2005
07/25/2005
08/25/2005
09/26/2005

Atrazine
Atrazine
Atrazine

Dibenz a,h Anthracene
Dibenz( a, h )Anthracene

Dicofol
Dicofol
Dicofol

Fenarimol
Fenarimol

4-non I henol

4-non I henol

Prochloraz
Prochloraz
Prochloraz

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
0.9996
0.9975
1.0000
1.0000
1.0000
1.0000
0.9998
0.9996
0.9997
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4.0 PROJECT ORGANIZATION
The U.S. Environmental Protection Agency (EPA) is implementing the Endocrine

Disruptor Screening Program (EDSP). To support this program, the EP A has contracted with
Battelle to provide comprehensive toxicological and ecotoxicological testing services, including
chemical, analytical, statistical, and quality assurance (QA)/quality control (Qc) support, to assist
EP A in developing, standardizing, and validating a suite of in vitro, mammalian, and
ecotoxicological screens and tests for identifYing and characterizing endocrine effects through
exposure to pesticides, industrial chemicals, and environmental contaminants. The studies
conducted wil he used to develop, standardize and validate methods, prepare appropriate
guidance documents for peer review of the methods, and develop technical guidance and test
guidelines in support of the Office of Prevention, Pesticides and Toxic Substances regulatory
programs. The validation studies wil be conducted under the EDSP Quality Management Plan
(QMP), study protocols, applicable Quality Assurance Project Plans (QAPPs), relevant program
and facility Standard Operating Procedures (SOPs), guidance documents, and Federal Insecticide,
Fungicide and Rodenticide Act (FIFRA) Good Laboratory Practice Standards (GLPs).

One of the assays recommended for validation and consideration for inclusion in the
screening program is the aromatase assay. A Detailed Review Paper (DRP) was prepared for the
U.S. EPA in 2002 to review the scientific basis of the aromatase assay and examine assays
reported in the literature used to measure the effect of chemical substances on aromatase.

Prevalidation studies on the aromatase assay (Work Assignment (W A) 2-24) were
conducted to optimize the microsomal aromatase assay protocol for human placental microsomes,
demonstrate the utilty of the microsomal assay to detect known aromatase inhibitors, and
compare the performance of a recombinant assay system and the placental microsomal assays.
Concerns with this initial work involving high variabilty in some runs and partial inhibition
curves were addressed in a supplemental prevalidation study (W A 4- 10).

The objectives of this work assignment are to use the now optimized assay: (1) to obtain
intra- and interlaboratory assay variability estimates by conducting experiments at multiple
laboratories, (2) to conduct microsome preparation and analysis experiments at multiple
laboratories, and (3) to test up to i 0 reference chemicals with different modes of action in order to
evaluate assay relevance.

This work assignment is composed of multiple studies that wil be conducted by the lead
laboratory (Research Triangle Institute International (RTI), Research Triangle Park, NC) and
three participating laboratories (Battelle, Columbus, OH; In Vitro Technologies, Baltimore, MD;
WIL Research Laboratories, LLC, Ashland, OH). This QAPP will address the work to be
conducted in Task 7 of the work assignment.

A summary of the work assignment organization is shown in Figure 4-1.
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Portions of this work assignment wil be managed at RTI, Battelle, WIL, and In Vitro. At
each of these laboratories, there wil be a person responsible for preparing the protocol, assigning
appropriate staff to complete specified tasks within the protocol, and monitoring the progress of
both technical and fiscal milestones as outlined in the technical work plan. A Study Director from
each laboratory wil report on the progress of the work assignment to Drs. David Houchens and
Jerry D. Johnson at Battelle through a series of planned conference calls arid through the use of
written monthly reports.

General scientific direction and supervision of the work performed under this work
assignment wil be provided by Dr. Jerr D. Johnson, Battelle, and Dr. James Mathews, RTI
InternationaL. Dr. Johnson wil serve as the Work Assignment Leader (W AL) for the
participating laboratories and Dr. Mathews for the lead laboratory (RTI).

Each laboratory will have a Study Director in charge of overseeing the daily operation and
conduct of the study. The individual laboratory teams wil execute the necessary tasks required in
the study protocols and ensure the data are collected and handled appropriately. All of these tasks
wil be clearly defined in the study protocol.

The QAU representative for each laboratory wil administer the QAPP for the EDSP
facility QAteammembers. The specific responsibilties wil include:

· Interact with the Study Director to ensure that QA and QC procedures are understood by
W A personneL.

· Conduct technical systems audits (TSAs) and audits of data quality (ADQs) to evaluate
the implementation of the program WAs with respect to the EDSP QMP, the W A QAPPs
and/or GLP protocol, and applicable program and facility SOPs.

· Prepare and track reports of deficiencies and submit them to both line and program
management.

· Consult with the Study Director and, as necessary, the EDSP Battelle QA Manager and
Program Manager on actions required to correct deficiencies noted during the conduct of
the W A.

· Ensure that all data produced as part of the EDSP WAs are maintained in a secure,
environmentally-protected archive.

· Ensure, during the conduct ofTSAs, that all staff participating on the EDSP are
adequately trained.

· Maintain complete facility-specific QA records related to the program.
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· Submit copies of resolved audits to the EDSP Battelle QA Manager.

· Submit a QA Statement to the EDSP Battelle QA Manager and Program Manager with

each written deliverable that describes the audit and review activities completed and any
outstanding issues that could affect data quality or interpretation of the results discussed in
the report.

· Maintain effective communication with the EDSP QA Manager.

· Act as the facility's EDSP SOP Custodian for all SOPs received from the SOP

Administrator.

As EDSP Manager, Dr. David Houchens will have ultimate responsibility for quality,
timeliness, and budget adherence for all activities on the contract. He also wil serve as the
principal interface with the EPA's Project Officer on all contract-level administrative and
technical issues. Because of the high level of subcontracting and purchases required by the
program, such as test laboratory subcontracts and purchases of chemical supplies, Dr. Houchens
will be assisted by an Administrative Deputy Manager, Mr. James Easley. Mr. Easley will
manage the procurement of all subcontracts, consultants, and purchased materials and services,
and wil faciltate schedule and cost control. He has played a similar role on ten other large,
multi-year, level-of-effort task-order contracts for EPA. Thus, he wil be able to assure that all
purchases are compliant with government regulations and that EP A is provided timely, accurate
accounting of these substantial costs in our monthly progress reports.

Ms. Terri Pollock, the EDSP QA Manager at Battelle, wil direct a team ofQA specialists
to monitor the technical activities on the chemical repository program, and provide oversight to
all associated QA functions. Ms. Pollock will be responsible for reporting her findings and any
quality concerns to Dr. Houchens. Ms. Pollock will report, for the purposes of this program, to
Dr. Allen W. Singer, Director of Operations in the Toxicology Product Line in Battelle's Health
and Life Sciences Division. This reporting relationship will assure that the QA function is
independent of the technical activities on the program.

5.0 PROBLEM DEFINITION/BACKGROUND

5.1 Problem Definition

Prevalidation studies on the placental aromatase assay (W A 2-24) were conducted to
optimize the microsomal aromatase assay protocol for human placenta, demonstrate the utility of
the microsomal assay to detect known aromatase inhibitors, and compare the performance of a
recombinant assay system and the placental microsomal assays. Concerns with this initial work
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involving high variability in some runs and partial inhibition curves were addressed in a
supplemental prevalidation study (W A 4-10).

With the prevalidation studies successfully completed, this work assignment directs
Battelle to conduct the interlaboratory studies to determine the performance of several
laboratories in conducting the assay and should complete the validation ofthe placental aromatase
assay. A companion work assignment (W A 4- i 7) has been issued for the conduct of the
recombinant aromatase assay.

The work assignment is comprised of 9 tasks of which five tasks involve experimentation.
Task 3 is a training task. The work in Tasks 4 through 7 is described in this QAPP. Table 5-1
summarizes the validation tasks and the laboratory(ies) involved for each experimental task.

T 1 V sable 5- . alidalion tudv Plan Experiments
Task Number Description of Experimental Task Experimental Task Assignment

1 Not applicable (develop work plan, study plan, and Not an experimental task
identify/select participating laboratories)

2 Not applicable (develop QAPP and protocols) Not an experimental task

3 Training Participating Laboratories in the Conduct of Lead Laboratory + 3 Participating
the Assay Laboratories

4 Conduct Positive Control Studies in the Participating 3 Participating Laboratories
Laboratories

5 Conduct Multiple Chemical Studies with Centrally Lead Laboratory + 3 Participating
Prepared Microsomes (RTIIParticipating Laboratories
Laboratories)

6 Two Labs: Procure Placenta/Prepare & Analyze Lead Laboratory + 3 Participating
Microsomes/Determine Protein Concentration and Laboratories
Aromatase Activity/Determine 4-0H ASDN Inhibition
ResponselDistribute Microsomes to Labs
All Labs: Using Microsomes Rec'd. Determine the
Protein Concentration and Aromatase Activity

7 Conduct Multiple Chemical Studies with Microsomes Lead Laboratory + 3 Participating
Prepared in Participating Laboratories Laboratories
(RTI/Participating Laboratories)

8 Prepare Study Reports (RTI/Participating Not an experimental task
Laboratories)

9 Prepare Presentation for EDMVAC* Not an experimental task

*EDMVAC = Endocrine Disruptor Method Validation Committee
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5.2 Background

The Food Quality Protection Act of 1996 was enacted by Congress to authorize the EPA
to implement a screening program on pesticides and other chemicals found in food or water
sources for endocrine effects in humans. Thus, the U.S. EPA is implementing an EDSP. In this
program, comprehensive toxicological and ecotoxicological screens and tests are being developed
for identifying and characterizing the endocrine effects of various environmental contaminants,
industrial chemicals, and pesticides. The program's aim is to develop a two-tiered approach, e.g.,
a combination of in vitro and in vivo mammalian and ecotoxicological screens (Tier i) and a set
of in vivo tests (Tier 2) for identifying and characterizing endocrine effects of pesticides,
industrial chemicals, and environmental contaminants. Validation of the individual screens and
tests is required, and the EDMV AC wil provide advice and counsel on the validation assays.

Estrogens are sex steroid hormones that are necessary for female reproduction and affect
the development of secondary sex characteristics of females. Estrogens are biosynthesized from
cholesterol by a series of enzymatic steps, with the last step involving the conversion of
androgens into estrogens by the enzyme aromatase. Estrogen biosynthesis occurs primarily in the
ovary in mature, premenopausal women. During pregnancy, the placenta is the main source of
estrogen biosynthesis and pathways for production change. Small amounts of these hormones are
also synthesized by the testes in the male and by the adrenal cortex, the hypothalamus, and the
anterior pituitary in both sexes. The major source of estrogens in both postmenopausal women
and men occurs in extraglandular sites, particularly in adipose tissue. One potential endocrine
target for environmental chemicals is the enzyme aromatase, which catalyzes the biosynthesis of
estrogens. An aromatase assay is proposed as one of the Tier i Screening Battery Alternate
Methods. A detailed literature review on aromatase was performed and encompassed (1)
searching the literature'databases, (2) contacting individuals to obtain information on unpublished
research, and (3) evaluating the literature and personal communications.

Aromatase is a cytochrome P450 enzyme complex responsible for estrogen biosynthesis
and converts androgens, such as testosterone and androstenedione, into the estrogens estradiol and
estrone. Aromatase is present in the ovary, placenta, uterus, testis, brain, and extraglandular
adipose tissues. Two proteins, cytochrome P450arom and NADPH-cytochrome P450 reductase,
are necessary for enzymatic activity, and the enzyme complex is localized in the smooth
endoplasmic reticulum. The aromatase gene, designated CYP19, encodes the cytochrome
P450arom and consists of 10 exons, with the exact size of the gene exceeding 70 kilobases.
Aromatase is found in breast tissue, and the importance of intratumoral aromatase and local
estrogen production is being unraveled. Effective aromatase inhibitors have been developed as
therapeutic agents for estrogen-dependent breast cancer to reduce the growth stimulatory effects
of estrogens in breast cancer. Investigations on the development of aromatase inhibitors began in
the 1970's and have expanded greatly in the past three decades.
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An in vitro aromatase assay could easily be utilized as an alternative screening method in
the Tier 1 Screening Battery to assess the potential effects of various environmental toxicants on
aromatase activity. Both in vitro subcellular (microsomal) assays and cell-based assays are
available for measuring aromatase activity. The in vitro subcellular assay, using human placental
microsomes, is commonly used to evaluate the abilty of phannaceuticals and environmental
chemicals to inhibit aromatase activity. In addition, human JEG-3 and JAR choriocarcinoma cell
culture lines, originally isolated from cytotrophoblasts of malignant placental tissues, have been
used as in vitro systems for measuring the effects of compounds on aromatase activity. These cell
lines are also utilzed for investigations on the effects of agents in placental toxicology.

Numerous flavonoids and related phytoestrogen derivatives have been extensively
evaluated for their ability to inhibit aromatase activity for two primary reasons: (1) these natural
plant products can serve as possible leads for the development of new nonsteroidal aromatase
inhibitors; and (2) humans and other animals are exposed to these agents through the diet. In
general, the flavonoids and related analogs demonstrate aromatase inhibition with ICso values in
the micromolar range; however, these compounds lack both the potency and specificity of
aromatase inhibitors developed for breast cancer therapy. Several pesticides have also
demonstrated inhibition of aromatase activity in the human placental microsomal assay system,
with ICso values for aromatase inhibition ranging from 0.04 mM to greater than 50 mM.

The human placental microsomal aromatase assay was recommended as the in vitro
aromatase screening assay to be included in the Tier i Screening Battery. This assay wil detect

environmental toxicants that possess the abilty to inhibit aromatase activity. Prevalidation
studies on recombinant aromatase (W A 2-24) were conducted to optimize the microsomal
aromatase assay protocol for human placenta, demonstrate the utilty ofthe microsomal assay to
detect known aromatase inhibitors, and compare the performance of a recombinant assay system
and the placental microsomal assays. Concerns with this initial work involving high variabilty in
some runs and partial inhibition curves were addressed in a supplemental prevalidation study
(W A 4- 10). The objective of the current work assignment is to use the now optimized assay to
obtain intra- and interlaboratory assay variabilty estimates to complete the validation of the
human placental microsome aromatase assay.

6.0 PROJECTITASK DESCRIPTION

Only Task 7 is under the control of this QAPP. However, this QAPP also describes the
other three experimental tasks in this work assignment; a separate QAPP was issued prior to the
start of each new task together with a finalized task-specific template protocol included as an
attachment. The Task 7 template protocol is attached to the present QAPP. The task numbering
scheme for the original work assignment is employed in this document for ease of cross-
referencing.
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Task 4: Conduct Positive Control Studies in the Participating Laboratories

This task was completed by staff at Battelle, WIL and In Vitro. RTI staff did not conduct
any experiments on this task but were involved in the review of the data produced by the other
laboratories. RTI provided human placental microsomes to the other laboratories for use in this
task. Battelle/RTI provided a boilerplate protocol for this task to the participating laboratories
which they used to prepare their laboratory-specific protocols. These protocols contained all
necessary technical detail for the conduct of this task. Briefly, the task required that each
laboratory conduct three independent replicates ofa Positive Control Study. In this Study, 4-0H
androstenedione (4-0H ASDN, a known aromatase inhibitor) was tested in the aromatase assay at
6 concentrations to construct a dose/response curve from which an IC50 was calculated. Control
runs also were included in the assay set to measure full aromatase activity (without any inhibitor
added) and background activity (without NADPH co-factor). Battelle's Chemical Repository
(CR) supplied 4-0H ASDN to each laboratory as a stock solution and conducted all necessary
pre-assay chemistry activities for 4-0H ASDN.

Each laboratory presented their results in a separate spreadsheet for each ofthe three
replicates and the results were compared both within and between laboratories.

The results of this experiment required technical review and approval prior to proceeding
to Task 5.

Task 5: Conduct Studies with Centrally Prepared Microsomes

This task was completed by staff at RTI, Battelle, WIL and In Vitro. RTI provided human
placental microsomes to the other laboratories for use in this task. Battelle/RTI provided a
boilerplate protocol for this task to the participating laboratories, which they used to prepare their
laboratory-specific protocols. These protocols contained all necessar technical detail for the
conduct of this task. Briefly, the task required that each laboratory conduct three independent
replicate studies on each of four test chemicals. All three replicates for a given chemical were
conducted by the same technician within a laboratory. Control runs were also included in each
assay set to measure full aromatase activity (without any inhibitor added) and background activity
(without NADPH co-factor). In addition, positive control samples (containing a known
aromatase inhibitor) and negative control samples (containing a known aromatase non-inhibitor)
were included in each assay set. Battelle's CR supplied the test and control chemicals to each
laboratory as individual stock solutions and conducted all necessary pre-assay chemistry activities
for the test and control chemicals.

Each laboratory presented their results in a separate spreadsheet for each of the three

replicates and the results were compared both within and between laboratories.



Endocrine Disruptor Screening Program QAPP
Placental Aromatase Validation Study
WA 4-16, Task 7

Version 1

May 26, 2005
Page 14 of29

The results of this experiment required technical review and approval prior to proceeding
to Task 7.

Task 6: Prepare Microsomes in Two Participating Laboratories

There were two activities in this task. The first, conducted by Battelle and In Vitro,
required those laboratories to obtain a human placenta, prepare microsomes and then to analyze
their microsome preparations for protein content and (uninhibited) aromatase activity. In
addition, those laboratories conducted two independent replicates of the Positive Control Study
(as used in Task 4) using their microsomal preparations. RTI/Battelle supplied a template
protocol that included all technical detail required for the conduct of those experiments.
Battelle's CR supplied 4-0H ASDN to each laboratory as a stock solution. The laboratories
submitted the results of these studies to Battelle and the data were reviewed by Battelle and RTI
prior to submission to EPA. After EPA approved the results, the second portion of the task was
initiated.

For the second activity in this task, Battelle and In Vitro each shipped portions of their
placental microsome preparations to the other three participating laboratories. All laboratories
measured the protein content and (uninhibited) aromatase activity of the microsomal preparations
received from both laboratories.

Each laboratory presented their results in a separate spreadsheet for each replicate and the
results were compared both within and between laboratories.

Task 7: Conduct Studies with Microsomes Prepared in Participating Laboratories

Battelle and In Vitro will conduct the studies in this task with microsomes prepared in
their laboratory in Task 6. RTI and WIL will receive microsomes from Battelle and In Vitro,
respectively, for use on this task.

This task is similar in structure to Task 5 except that the test laboratories wil use the
microsomes prepared in laboratory 2 (Battelle) or in laboratory 4 (WIL), according to the layout
shown below. Ten inhibitor compounds will be tested, including the four inhibitor compounds in
Task 5. The test is organized so that across the ten chemicals the allocation of microsome sources
to test chemicals is approximately balanced.

For each chemical (1 to 10) laboratory 2 (Battelle) will supply two of laboratories 1,2,3,
or 4 (RTI, Battelle, In Vitro and WIL, respectively) and laboratory 4 (WIL) wil supply the other
two. The distribution of microsomal preparations wil differ for different chemicals. Let M2
denote the microsomal preparation from laboratory 2 and let 'M4 denote the microsomal
preparation from laboratory 4. The four laboratories wil use microsomal preparations from the
laboratories as shown below.
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1 f cTable 6- . Testinc Matrix or Microsomes and hemicals

Analysis Laboratory

Chemical Laboratory 1 Laboratory 2 Laboratory 3 Laboratory 4

Chemical 1 M2 M2 :M4 :M4

Chemical 2 Mi M2 :M4 :M4

Chemical 3 :M4 :M4 Mi M2

Chemical 4 Mi :M4 M2 :M4

Chemical 5 :M4 M2 :M4 Mi

Chemical 6 :M4 :M4 M2 M2

Chemical 7 M2 :M4 :M4 Mi

Chemical 8 M2 :M4 :M4 Mi

Chemical 9 :M4 M2 M2 :M4

Chemical 10 :M4 M2 M2 :M4

Each test laboratory will analyze five chemicals with microsomal preparation made in
laboratory 2 and five chemicals with microsomal preparation made in laboratory 4. Across the 10
chemicals the laboratories are approximately balanced for comparison ofMi and :M4,. Thus if
there is no interaction between laboratory or microsome source and chemical, the laboratory
effects are excluded from the comparison between microsomal preparations.

RTI/Battelle will supply a template protocol describing all technical details for this task to
the participating laboratories from which they wil prepare their laboratory-specific protocols.
Each laboratory will conduct three independent replicate studies with each of 10 chemicals. All
three replicates for a given chemical wil be conducted by the same technician within a laboratory.
Control runs wil also be included in each assay set to measure full aromatase activity (without
any inhibitor added) and background activity (without NADPH co-factor). In addition, positive
control samples (containing a known aromatase inhibitor) and negative control samples
(containing a known aromatase non-inhibitor) will be included in each assay set. Battelle's CR
will supply the control and coded test chemicals to each laboratory as individual stock solutions
and will conduct all necessary pre-assay chemistry activities for the test and control chemicals.



Endocrine Disruptor Screening Program QAPP
Placental Aromatase Validation Study
WA4-16, Task 7

Version 1

May 26, 2005
Page 16 of 29

7.0 QUALITY OBJECTIVES AND CRITERIA

There are several critical components to the aromatase assay. Criteria for acceptance of
each of these components are described below.

7.1 Incubation Temperature

The water bath for incubation of aromatase assay tubes wil be held at 37 :l 1 cC.

7.2 Minimum Full Aromatase Activity

Full aromatase activity should be at least 0.03 nmol product/mg protein/min.

7.3 Percent of Control Values for Controls

The mean percent of control value for the positive control tubes should be 55 :: 10%. The
mean percent of control value for the negative control tubes should be 94:i 10%. Background
control percent of control values are defined as 0%.

7.4 Data Quality Indicators

7.4.1 Precision

The activities of replicate tubes will be within the mean activity :: 15%. Each control
activity for each assay/laboratory wil be within the overall mean :: 15% activity for that control
type for that laboratory.

Variance between laboratories and within laboratories wil be assessed for an appropriate
level of precision as part of this W A. It is anticipated that full aromatase control activity between
and within laboratories will be statistically equivalent at the p:: 0.1 leveL. Any modifications to
this criterion wil be discussed with the sponsor and added to the QAPP by amendment.

ICso and slope values calculated for each inhibitor wil be statistically equivalent at the
p::O.l level both between and within laboratories. If data from an assay are statistical outliers, the
assay will be repeated.
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7.4.2 Bias

The control samples that are run with each assay wil be used to control for bias. If the
control samples for any assay do notmeet the precision criteria described above, the assay wil be
rerun. Assays wil be conducted blind at the technician level for test chemical identity.

7.4.3 Accuracy

Accuracy of the liquid scintilation spectrometry (LSS) data (from which is derived the
aromatase activity) wil be assessed by analysis ofa sealed standard of known radioactive content.
If the radioactivity in the sealed standard is more than 5% different from the known value, the
data wil not be used. Samples wil be recounted on another LSS or on the same LSS after any

problems with the instrument are corrected.

8.0 SPECIAL TRAINING/CERTIFICATION

All personnel involved in handling radiolabeled materials wil have completed a Radiation
Safety Training course. Training documentation wil be maintained in the individual training
fies. Each laboratory wil be licensed to receive radiolabeled materials.

All personnel involved in handling human placental and human placental microsomes will
have appropriate training in the handling and disposition of biohazards. Training documentation
wil be maintained in the individual training fies.

Staff from the participating laboratories have been trained on the performance of the
aromatase assay at RTI International as part of Task 3 of this Work Assignment. Personnel
participating in this training conducted the aromatase assay including full aromatase control and
background control samples and a series òf samples containing varying amounts of a known
aromatase inhibitor (4-0H ASDN). The resultant data were evaluated by Battelle and RTI
International and then submitted to EPA for review.

9.0 DOCUMENTS AND RECORDS

9.1 Retention of Specimens and Records

Archiving procedures will be specified in the individual protocols.
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9.2 Quality Assurance Project Plan

This QAPP will be distributed to project participants initially, and whenever revised.
Previous versions wil be marked as "obsolete" when newer versions are distributed, or collected
and destroyed so that there is no confusion regarding the version in effect. The right-justified
document control header example shown here

Version 1

Month, Year
Page 1 of 1

wil be used to ensure that revision numbers and dates are obvious to document users. The QAPP
will be reviewed annually and a determination made to either modify the document based on new
or modified project requirements, or leave as is.

Controlled copies of the QAPP wil be maintained, tracked, and managed by the
laboratories' QAU through the use of a master distribution list.

9.3 Data Forms

All data forms wil include a title identifYing the type of data to be recorded, a unique
study code or protocol number, and the initials and date of the data recorder(s) to authenticate the
records.

Corrections to data entries wil be made by drawing a single line through the error,
recording the correct entry; initials, date, and error code that explains the reason for the
correction.

9.4 Microsome Storage Conditions

Microsomes wil be stored at -70 to -80°C and the freezer temperature records wil be
maintained.
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9.5 Reports

9.5.1 Interim Data Summary, and Draft and Final Reports

An interim data summary from each laboratory wil be submitted to the EPA after
completion of each task. These data summaries will not be audited by Quality Assurance but wil
be checked for accuracy by technical staff. This procedure is necessary to provide a rapid turn
around of the data so that approval to proceed can be given by EPA.

Each laboratory wil prepare an individual report for each task to be based on a template
provided by Battelle and will submit these reports to Battelle. The purpose ofthese reports is to
provide a complete description about how the experiments were performed, present the results
that were obtained (including tables and graphs), and state the conclusions that were made for
each applicable W A task. RTI/attelle wil prepare a report for each task that summarizes all
work on the particular task and incorporates the reports from the participating laboratories as
Appendices for submission to EP A. After EP A comments have been received on each task report
and, if applicable, incorporated into a new version of the draft task report, then it will be issued as
a final report.

Each final task report wil include:

. Abstract

. Objectives

. Materials and Methods

. Results

. Discussion

. Conclusions

. References

· Summary data with statistical analyses
· Appendices which wil include final reports with compliance statements for each

participating laboratory
· Protocol, any amendments, or any deviations from the protocol
· QAPP, any amendments, or any deviations from the QAPP.

RTIlBattelle will prepare a final Work Assignment report that summarizes the results of
the entire Work Assignment. This report wil consist of a statement of the objectives of the work
assignment, a summary ofthe results and a statement of conclusions for the Work Assignment.
The individual task reports will be referenced within this final report.
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9.5.2 QA Assessment Reports

QA assessment reports wil be maintained as confidential fies in the QAU.

9.5.3 Status Reports

Status/progress reports wil be submitted to the EP A Project Offcer by Battelle on a
monthly basis as stipulated in the contract.

10.0 SAMPLING PROCESS DESIGN (EXPERIMENTAL DESIGN)

The details of the experimental design for the task subject to this QAPP wil be contained
in a GLP compliant protocol. A template protocol for this task is attached as an Appendix to this
document.

11.0 SAMPLING METHODS

The entire aqueous portion ofthe incubation mixtures remaining after extraction with
methylene chloride (CH2Cli) wil be placed in appropriate containers. The samples will be mixed
well prior to the removal of aliquots for liquid scintilation counting (LSe). If there is insufficient
time for preparing LSC samples on the day the assay is run, the samples wil be refrigerated
overnight. Samples remaining after preparation ofLSC aliquots will be frozen and stored at
about -20°e. These samples wil be thawed, mixed and reaIiquoted, if necessary, due to problems
with LSC samples.

Each test and standard chemical wil be supplied to the participating laboratories by
Battelle as a stock solution at the highest concentration necessary for use in the assay. These
solutions will be well-mixed prior to the preparation of dilutions of these stock solutions by the

individual participating laboratories.

12.0 SAMPLE HANDLING AND CUSTODY

12.1 Test and Reference Chemical Solutions

The test and standard chemical stock solutions wil be transferred to the Laboratories'
Material Handling Facility with a study specific transfer of material fonn. The samples will be
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processed according to the SOPs for packing, shipment and documentation of shipment and
receipt.

12.2 Sample Collection Documentation

All samples (or sample sets) will be labeled with enough information to allow for
unequivocal identification of each sample along with suitable storage conditions in accordance
with applicable regulations.

13.0 ANALYTICAL METHODS

Analytical methods are described in the study protocol (Appendix). Failures of analytical
systems are addressed in the relevant SOPs.

14.0 QUALITY CONTROL

14.1 Methods

Control samples will be run with each assay. These include: (1) full aromatase enzyme
activity controls, (2) background controls, (3) positive controls and (4) negative controls.
Acceptance criteria and corrective actions where acceptance criteria are not met are described in
Section 7. Replicates wil be used as a means to monitor variability of the assay. Replicates wil
be assessed for variance and those that are outside the acceptable range (mean :: 15%) wil be
flagged as statistical outliers.

14.2 Data Collection

Data collection documentation will be as described in applicable SOPs or protocols.

Assay data, including weights and/or volumes of chemicals, solvents or other materials
used to prepare necessary solutions or samples, will be recorded manually on data sheets. Protein
assay absorbance data wil also be recorded manually on data sheets. All data sheets will include
a title identifYing the type of data to be recorded, the unique study code or protocol number, and
the initials and date ofthe data recorder(s) to authenticate the records.

Scintillation counter data will be automatically saved to a data fie that will automatically
be assigned a unique fiename. The data will be annotated to identifY samples with the sequential
vial number. Procedures for converting CPM data to DPM data wil be documented.
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Relevant data from the data sheets and scintilation counter output (as DPM) will be typed
into a validated MS Excel spreadsheet for calculation of (1) substrate specific activity (2) protein
content and/or (3) aromatase activity. All transcribed data wil be verified (100% Qc) before they
are reported and this QC check wil be documented on the spreadsheet printouts by technician
initials and date.

Aromatase activity data wil be entered automatically (through linked validated
spreadsheets) or manually into Prism data fies for calculation ofICso. Data wil be entered
automatically (through linked validated spreadsheets) or manually into spreadsheets for import
into SAS data fies for statistical analysis. All manually entered data wil undergo a 100% QC
check.

15.0 INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE

The following types of equipment wil be required for this W A: temperature controlled
shaking water bath, pH meter, analytical balances, centrifuges (low and high speed and
ultracentrifuges), pipettors, scintillation counters, spectrophotometer, and high performance liquid
chromatography (HPLC) equipment (injector, pumps, detectors (radiochemical and ultraviolet
tUV1), data collection system). The equipment wil be tested, inspected and maintained
according to schedules contained in the relevant SOPs.

16.0 INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY

Balances used to obtain weight measurements, as well as the check weights that are used
to verifY a balance's calibration status, wil be calibrated and maintained according to the schedule
specified in relevant SOPs. Balances that do not meet the criteria specified in the SOP wil not be
used for this work assignment.

Scintillation Counters wil be calibrated using procedures described in the relevant SOPs.
Calibration of pH meters will occur as specified in relevant SOPs. The water bath, pipettes,
spectrophotometer, and HPLC equipment wil be calibrated using the procedures and schedule in
applicable SOPs. Any equipment or instrument that does not meet acceptance criteria as
described in the relevant SOP wil not be used for this work assignment.
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17.0 INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES

Upon receipt, purchased items wil be inspected for confonnance to quality requirements
prior to use. All use of the product wil be prior to the expiration dates, if applicable. Chemicals
wil be received and stored in accordance with applicable SOPs.

18.0 NON-DIRECT MEASUREMENTS

No collection of any samples or sample data wil be obtained from non-direct measures
such as computer databases or programs.

19.0 DATA MANAGEMENT

19.1 Data Management Overview

Data will be maintained in notebooks and/or fies according to applicable facility SOPs.
The records wil be kept in the appropriate rooms until there is a signed final report at which time
they will be inventoried and placed in the facility archives according to applicable facility SOPs,
unless the sponsor requests that they be transferred to another archive location.

19.2 Data Transfer

Infonnation will be sent to the Data Coordination Center in electronic format as specified
in SOP EDSP.D-003-01. Specifically all raw data, all tables, graphs summarizing results of
statistical analyses as presented in study reports, statistical analysis data fies, statistical analysis
programs, and all study documents will be sent to the EDSP Data Coordination Center in
electronic format.

20.0 ASSESSMENTS AND RESPONSE ACTIONS

EDSP QA team members will perform assessments on W A activities and operations
affecting data quality and the raw data and final report. They wil report any findings to the Study
Director and management to ensure that the requirements in relevant SOPs, study protocols and
W A QAPP, the QMP, and the FIFRA GLPs are met. The assessments for this study wil include
TSAs and ADQs. Performance Evaluations wil not apply to this QAPP.
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20.1 Technical Systems Audits

A TSA is a process by which the quality of a study is assessed through evaluating a study
activity's confonnance with the protocols, applicable facility or program SOPs, QAPP, QMP, and
GLPs. The acceptance criteria wil be that W A activities and operations must meet the
requirements of these planning documents and the GLPs or be explained and evaluated in a
deviation report. Deviations from the GLPs, QAPP, protocol, or SOPs wil be properly
documented and assessed by management and the Study Director as to their impact on the study.

20.2 Type, Scheduling, and Performance of Technical Systems Audits

The following paragraphs provide an example of how the laboratories wil perfonn
technical system audits.

Prior to the experimental start, the facilty QA Team Member wil convey a list of
inspections targeted for the study to the Study Director. Whenever possible, TSAs wil be done at
the commencement of the W A critical phase to ensure W A integrity based on compliance with
the protocol, QAPP, SOPs, and GLPs. Critical phases targeted for TSAs wil include, but are not
limited to:

· Protocol review

· Aromatase assay sample preparation and analysis.

During the TSA, EDSP QA team members will record observations to be used later in
preparing the audit report. EDSP QA team members wil observe the procedure, data recording,
and any equipment maintenance and calibration procedures and/or documentation, noting whether
or not the activities adhered to the study protocols and QAPP, applicable SOPs, QMP, and the
GLPs. Any findings will be communicated to the technical personnel at the completion of the
procedure unless an error could compromise the study (e.g., misdiluting the stock solution).
EDSP QA team members will immediately notify the Study Director by telephone and/or e-mail
of any adverse findings that could impact the conduct ofthe study. This direct communication
wil also be documented in the audit report.

20.3 Audits of Data Quality

An ADQ is a process by which the accuracy of data calculations and reporting wil be
assessed to ensure that the reported results are of high quality and accurately reflect the raw data
and accurately describe the materials used in the study. The acceptance criteria for the ADQ will
be that data collection, analysis, and reporting must meet the requirements ofthe applicable
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facility and program SOPs, the W A protocols and QAPP, QMP, and the FIFRA GLPs, or be
explained and evaluated in a deviation report, as previously described.

20.4 Scheduling and Performance of Audits of Data Qualiy

Direct and frequent communication between the W A Leader/Study Director, laboratory
supervisor, and the QA Manager wil provide for sufficient time to perform an ADQ so that the
submission date of the draft final report meets that specified in the study protocol. The
scheduling process wil also allow for a reasonable amount of time for corrections and subsequent
verification of the corrections by QA.

EDSP QA team members wil audit the study records at a frequency adequate to ensure
that approved protocol requirements are met. The frequency required is specified by the type of
data in the QMP, Section 2.4.1. Findings wil be reported and corrective actions undertaken as
described earlier. EDSP QA team members will review the final report using the audited data and
corrected tables. The report text wil be reviewed to ensure that every statement is supported by
the data and any discussions or conclusions drawn from the study are supported by the data.
Findings wil then be reported and corrective actions undertaken as described earlier.

20.5 Audit Report Format

The following paragraphs provide an example of how the laboratories wil format an audit
report.

The audit report wil consist of a cover page for study information and additional page(s)

with the audit findings. All pages wil have header information containing the study protocol
number, audit report date, and audit type. The audit report date will be the date on which the
EDSP QA team member signs the audit report and sends it to the Study Director and
management.

The cover page will contain the study protocol title, number, and code; Sponsor; Study
Director; audit type; audit date(s); EDSP QA team member; distribution list; the dated signature
of the auditor; the date that the Study Director received the audit report; and the dated signatures
ofthe Study Director and management. The distribution list wil include additional names for
individuals who have findings pertaining to their area of responsibility (e.g., the ARF Manager
would address a finding pertaining to the ARF) and is used to ensure that the report is sent to all
who need to respond. Subsequent page(s) will contain the audit finding(s), any recommended
remedial actions, and space for the Study Director to respond to the findings and document
remedial actions taken or to be taken.
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20.6 Response Actions and Resolution of Issues

The Study Director wil respond to the TSA report within a specified number of working
days of receipt of the report as required by the laboratory's SOPs. There will be no deadline for
the Study Director's response to an ADQ report except for the time constraint deriving from the
submission date ofthe final W A report. The Study Director will forward the audit report to
management for review. Management wil add comments as necessary, sign and date the report
and return it to the EDSP QA team member. The EDSP QA team member wil assess the
responses and verify the corrective actions. If a disagreement between the Study Director and
EDSP QA team member arises over a finding, it wil be discussed among the other EDSP QA
team members. The EDSP QA team member wil then present the majority opinion to the Study
Director for further consideration. If the disagreement remains, the issue wil be reported to the
Study Director's management. The action decided on by management wil be documented in the
QA files.

During an assessment, ifthe auditor determines that adverse health effects could result or
W A objectives of acceptable quality cannot be achieved, the auditor wil follow the Stop Work
Procedure specified in the EDSP QMP (Section 3.3).

20.7 Independent Assessments

The EDSP Battelle QA Manager (QAM), or designee, will conduct an independent TSA
and ADQ during the conduct of this work assignment. Typically one independent audit wil be
conducted during the work assignment. If major deficiencies are uncovered, additional
independent audits wil be scheduled. The conduct and reporting ofthe audits will be consistent
with the procedures described in the EDSP QMP (Section 3.3).

In addition, the EDSP EP A QAM, or designee, will have the option of conducting external
TSAs/ ADQs.

21.0 REPORTS TO MANAGEMENT

The QA Manager wil send periodic reports to the Study Director and management, which
detail significant regulatory, protocol, and SOP issues. Also, the participating laboratories wil
report to the EDSP Program Manager and W AL.
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22.0 DATA REVIEW, VERIFICATION, AND VALIDATION

The data produced under this work assignment wil be reviewed by the technical personnel
for the validation process and by EDSP QA team members for the verification process (see
section 23). The criteria used for validation wil depend on the type of data. For dose solution
sample data, infonnation regarding the condition ofthe containers and whether or not samples
were compromised wil be recorded in the sample chain-of-custody records. Compromised
samples wil not be analyzed. The criteria for validating data are those found in Section 7
(Quality Objectives and Criteria).

23.0 VERIFICATION AND VALIDATION METHODS

23.1 Chain of Custody for Data

Study data, records, and specimens wil be maintained in a secure and designated location,
e.g., in the respective laboratory offces until study completion. Chain-of-custody procedures wil
be implemented according to facilty SOPs. Chain-of-custody infonnation, including the date,
study record(s) removed or returned, and the name of the person removing or returning the data
wil be documented. At study completion, the Study Director wil follow the procedures specified
in the facility SOP for archiving study materials.

23.2 Data Validation

Data validation is a process by which the W A Leader/Study Director and/or other
technical personnel evaluate the data for confonnance to the stated requirements for methodology
and quality. These personnel wil be responsible for reviewing the data, evaluating any technical
deviations or non-confonnances, and then detennining the degree to which the data meet the
quality criteria stated in Section 7.

23.3 Data Verification

Data verification will constitute part of the ADQ process perfonned by EDSP QA team
members and described earlier. Verification wil ensure that (1) the data are of high quality and
were collected according to the planning documents' requirements, and (2) the reported results
accurately reflect the raw data. Each data type will be evaluated against its collection and
reduction requirements specified in the planning documents. Errors discovered during the data
evaluation wil be corrected. The reported conclusions drawn from the data wil be verified by
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EDSP QA team members during the report audit to confirm that they are true and accurate. The
procedure for resolving issues of data verification has been detailed in prior sections of this
document.

24.0 RECONCILIATION AND USER REQUIREMENTS

Proposed methods for data analysis, including a test for statistical outliers, wil be
specified in the Study Plan and/or protocols.

25.0 REFERENCES

The following references were used to prepare the QAPP. Not all references are cited in
the text.

Battelle (2003). Endocrine Disruptor Screening Program Quality Management Plan, Version 2.
May 12,2003.

Battelle (2004). Technical Work Plan on Microsomal Aromatase Validation Study, EPA Contract
Number 68-W-OI-023, Work Assignment 4-16. September 8, 2004.

FQPA (1996). Food Quality Protection Act of1996, U.S. Public Law 104-170,21 U.S.C. 46a(p),
Section 408(p), 110 STAT.1489. August 3,1996.
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APPENDIX A:

TEMPLATE PROTOCOL FOR TASK 7
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1.0 OBJECTIVES

TASK 7: CONDUCT MULTIPLE CHEMICAL STUDIES WITH MICROSOMES PREPARED IN
PARTICIPATING LABORATORIES

The objectives of this task are to test 10 reference chemicals using microsomes prepared
by two participating laboratories (Battelle and In Vitro) in Task 6 and determine the intra- and
interlaboratory variability.

The microsomes prepared in Task 6 by Battelle and In Vitro wil be distributed to each
laboratory and tested as outlined in Section 2.2.

1.1 Justification for Test System

The test system for this study is human placental microsomes. This test system was
selected because it provides a biological source of the aromatase enzyme and since the assay is
being evaluated for its potential to serve as a screening assay, the use of human tissue enhances
its predictive potentiaL.

1.2 Test Method

This in vitro test method involves combining microsomes, substrate, appropriate co-
factors and reference chemicals in a common reaction vesseL. The effect of the reference
chemicals on microsomal enzyme activity is evaluated by measuring the amount of the product
of the enzyme-catalyzed substrate oxidation that is formed.

There is no applicable route of administration in the sense of a dose administration route
for this in vitro test.

2.0 MATERIALS RECEIPT AND/OR PREPARATION

A suffcient supply of chemical reagents, radiolabeled and non-radiolabeled

androstenedione, and human placental microsomal preparations will be obtained prior to
initiation of the first set of experiments to ensure that sufficient quantities are available to
conduct the studies.
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2.1 Substrate

2.1.1 Substrate Name/Supplier

The substrate for the aromatase assay is androstenedione (ASDN). Nonradiolabeled and
radiolabeled ASDN wil be used. The nonradiolabeled ASDN and the radiolabeled
androstenedione ((1 ß)H)-androstenedione, CH)ASDN) will be provided to the laboratories by
Battelle's Chemical Repository (CR). The CR wil forward all applicable information regarding
supplier, lot numbers, and reported/measured purity for the substrate to the laboratories and this
information wil be included in study reports. The radiochemical purity of the CH)ASDN was
assessed by the lead laboratory in a previous Task and was found to be 97%.

2.1.2 Preparation of Substrate Solution for use in Aromatase Assay

Since the specific activity ofthe stock CH)ASDN is too high for use directly in the assay,
a solution containing a mixture of nonradiolabeled and radiolabeled CH)ASDN must be prepared
such that the final concentration of ASDN in the assay is 100 nM and the amount of tritium
added to each incubation is about 0.1 !lCi. This substrate solution should have a concentration of
2 !lM with a radiochemical content of about 1 !lCi/mL.

The folJowing ilustrates the preparation of a substrate solution using a stock of
CH)ASDN with a specific activity of25.3 Ci/mmol and a concentration of 1 mCi/mL. Prepare a
1:100 dilution of the radio labeled stock in buffer. Prepare a 1 mg/mL solution of ASDN in
ethanol and then prepare dilutions in buffer to a final concentration of 1 !lg/mL. Combine
4.5 mL ofthe 1 !lg/mL solution of ASDN, 800 !lL of the eH)ASDN dilution and 2.7 mL buffer
to make 8 mL of substrate solution (enough for 80 tubes). Record the weight of each component
added to the substrate solution. After mixing the solution well, weigh aliquots (ca 20 l.) and

combine with scintilation cocktail for radiochemical content analysis. The addition of i 00 l. of

the substrate solution to each 2 mL assay volume yields a final eH)ASDN concentration of
100 nM with 0.1 !lCi/tube.

2.2 Reference Chemicals

The reference chemicals for Task 7, their properties and rationale for selection are listed
in Table 1. Each chemical wil initially be tested over the concentration range 10.3 to 10- i 0 M

(final concentration) but the range may be adjusted as described in Section 5.
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T bl i R fi Ch . I fì A A V ld .a e e erence emica s or romatase ssav a i ation

Reference chemical CAS Molecular Molecular Basis for Selection
Number Formula Weight

(g/mol)

aminoglutethimide 125-84-8 C13H16N202 232.3 Non-steroidal aromatase
inhibitor

chrysin 480-40-0 C1sH1OO4 254.2 Potent flavonoid

dicofol 115-32-2 C14H9CIsO 370.47 Organochlorine

econazole (nitrate) 24169-02-6 C1eH15C13N20- 444.7 Potent imidazole anti-fungal
HN03

ketoconazole 65277-42-1 C26H28CI2N404 531.43 Weak imidazole anti-fungal

atrazine 1912-24-9 CeH14CIN5 215.69 Affects aromatase gene
expression; no aromatase
inhibition

fenarimol 60168-88-9 C17H12C12N20 331.2 pyrimidine fungicide

4-nonylphenol 104-40-5 C1sH24O 220.4 Affects ARlER; no
aromatase inhibition

prochloraz 67747-09-5 C15H 16CI3N302 376,7 conazole fungicide

dibenz (a,hl anthracene 53-70-3 C22H14 278.35 Known non-aromatase
inhibitor; Ah receptor
agonist

2.2.1 Reference Chemical Formulation and Analysis

Reference chemical stock solutions wil be prepared and analyzed by the CR and
distributed to the laboratories. Reference chemicals will be formulated in buffer, absolute
ethanol or dimethylsulfoxide (DMSO). The total volume of reference chemical formulation used
in each assay should be no more than 1 % of the total assay volume (i.e., 20 ilL in a 2 mL assay)
in order to minimize the potential of the solvent to inhibit the enzyme. Fresh dilutions of the
stock solution wil be prepared in the same solvent as the stock solution on the day of use such
that the target concentration of reference chemical can be achieved by the addition of20 ilL of

the dilution to a 2 mL assay volume. Information on storage conditions for reference chemical
stock solutions will be provided by the CR.

The reference chemicals will be numbered 1-10 by the CR and these same numeric
designations will be used when the samples are coded prior to distribution to the assaying
laboratories. This wil ensure that, for example, Chemical 1, is always the same chemical in
each laboratory. This is important for the proper balancing of the study as outlined in Table 4.



PROTOCOL
RTllnternational
P.O. Box 12194
Research Triangle Park, NC 27709

RTI-928-An

Page 7 of 18

2.3 Control Substances

The known aromatase inhibitor, 4-hydroxyandrostendione (4-0H ASDN), is used as the
positive control substance. A known aromatase non-inhibitor, lindane, wil be used as the
negative control substance. Table 2 contains identity and propert information for these
substances.

Control
Substance

CAS
Number

Table 2. Control Substances

Molecular Molecular Target
Formula Weight (g/mol) Concentration in

Assav (M)
Basis for Selection

4-0H ASDN 566-48-3 C19H260) 302.4 5E-8 Known aromatase inhibitor

Lindane 58-89-9 Cr,CI6 290.8 lE-6 Affects StAR and cholesterol
metabolism; no aromatase activity

2.3.1 Control Substance Formulation and Analysis

Control substance stock solutions wil be prepared and analyzed by the CR and
distributed to the laboratories. Control substances wil be formulated in buffer, absolute ethanol
or DMSO. The total volume of control substance formulation used in each assay should be no
more than 1% of the total assay volume (i.e., 20,uL in a 2 mL assay) in order to minimize the
potential of the solvent to inhibit the enzyme. Fresh dilutions of the stock solution wil be
prepared in the same solvent as the stock solution on the day of use. Dilutions will be prepared

such that the target concentration of control substance (Table 2) can be achieved by the addition
of20,uL of the dilution to a 2 mL assay volume. Information on storage conditions for control
substance stock solutions wil be provided by the CR.

2.4 Microsomes

Human placental mIcrosomes (prepared in Task 6) will be supplied to each laboratory by
Battelle and In Vitro. These samples should be treated as potentially infectious and appropriate
precautions must be employed. The microsomes must be stored at -70 to -80°C. The
approximate protein content of the microsomes will be provided by the supplier.

Caution: Microsomes can be denatured by detergents. Therefore, it is important to
ensure that all glassware, etc. that is used in the preparation or usage of microsomes is free of
detergent residue. New disposable test tubes, bottles, vials, pipets and pipet tips may be used
directly in the assay. Durable labware that may have been exposed to detergents should be
rinsed with water and/or buffer prior to use in the assay.

If the human placental microsomes are supplied in aliquots in excess of what is required
to conduct a single experiment, they wil be thawed, pooled, homogenized, divided into
appropriate aliquots for conduct of a single experiment and refrozen as described below in order
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to minimize and standardize the number of freeze/thaw cycles each preparation undergoes.
Microsomes wil be thawed quickly in a 37:: 1°C water bath and then wil be immediately
transferred to an ice bath. The microsomes wil be pooled and rehomogenized using a Potter-
Elvejhem homogenizer (about 5-10 passes). The pooled sample will be aliquoted into portions
appropriate for use in a single experiments (ca. 160 ilL, dependant on the protein concentration
of the preparation) and the samples wiJ be flash frozen and stored at -70 to -80DC for future use.
Each tube wiJ provide enough protein for a single experiment and any excess thawed

microsomal preparation wil be discarded.

On the day of use, microsomes wiJ be thawed quickly in a 37:: 1°C water bath and then
will be immediately transferred to an ice bath. The microsomes wil be rehomogenized using a
Potter-Elvejhem homogenizer (about 5-10 passes) or by vortexing about 5 seconds prior to use.
The microsomes wil be diluted in buffer (serial dilutions may be necessary) to an approximate
protein concentration of 0.025 mg/mL. The addition of 1 mL of that microsome dilution wiJ
result in a final approximate protein concentration of 0.0125 mg/mL in the assay tubes. All
microsome samples must be kept on ice until they are placed in the water bath just prior to their
addition to the aromatase assay. Microsomes are not be left on ice for longer than approximately
1 h before proceeding with the assay. Appropriate documentation of time from thaw to use must
be maintained.

Diluted microsomes must be used only on the day of preparation. Under no conditions
should diluted microsomes be refrozen for later use in the assay.

2.5 Other Assay Components

2.5.1 Buffer
The assay buffer wil be 0.1 M sodium phosphate buffer, pH 7.4. Sodium phosphate

monobasic (JT Baker, cat # 4011-01, 137.99 g/mol) and sodium phosphate dibasic (JT Baker, cat
# 4062-01, 141.96 g/mol) wil be used in the preparation of the buffer. Solutions of each reagent
at 0.1 M will be prepared in distiled, deionized water and then the solutions will be combined to
a final pH of7.4. The assay buffer may be stored for up to one month in the refrigerator (2-
8°C).

2.5.2 Propylene Glycol

Propylene glycol (JT Baker, cat # 9402-01, 76.1 g/mol) will be added to the assay
directly as described below.

2.5.3 NADPH
NADPH (ß-nicotinamide adenine dinucleotide phosphate, reduced form, tetrasodium salt,

Sigma, cat # 1630, 833.4 g/mol) is the required co-factor for CYP19. The final concentration in
the assay is 0.3 mM. Typically, a 6 mM stock solution wil be prepared in assay buffer and then
100 ilL of the stock wil be added to the 2 mL assay volume. NADPH must be prepared fresh
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each day and will be kept on ice.

3.0 PROTEIN ASSAY
The protein concentration of the microsome preparation will be determined on each day

of use of the microsomes in the aromatase assay. QC standards (nominal protein concentrations
of 10 and 100 ¡.g/mL) wil be prepared by the lead laboratory and distributed to each
participating laboratory. Each of these QC standards wil be run in duplicate with each run of
the protein assay. A 6-point standard curve wil be prepared, ranging from 5 to 250 Ilg
proteinlmL. The protein curve standards wil be made from bovine serum albumin (BSA).
Protein wil be determined by using a DC Protein Assay kit purchased from Bio-Rad (Hercules,
CA). To a 200 ¡.L aliquot of unknown, QC or curve standard, 100 ilL of BioRad DC Protein Kit
Reagent A wil be added and mixed. Next, 800 ¡. ofBioRad DC Protein Kit Reagent B will be
added to each sample and the samples wil be vortex mixed. The samples wil be allowed to sit
at room temperature for at least 15 min to allow for color development. The absorbances are
stable for about 1 h. Each sample (unknown and standards) wil be transferred to disposable
polystyrene cuvettes and the absorbance ((f 750 nm) wil be measured using a
spectrophotometer. The protein concentration of the microsomal sample wil be determined by
interpolation of the absorbance value using the curve developed from the protein standards.

4.0 AROMATASE ASSAY METHOD
The assays wil be performed in 13xl 00 mm test tubes maintained at 37 :t I°C in a

shaking water bath. Each test tube will be uniquely identified by applying a label or writing
directly on the test tube. Propylene glycol (100 ilL), eH)ASDN, NADPH, and buffer (0.1 M
sodium phosphate buffer, pH 7.4) wil be combined in the test tubes (total volume 1 mL). The
final concentrations for the assay components are presented in Table 3. The tubes and the
microsomal suspension wil be placed at 37 :t 1°C in the water bath for five minutes prior to
initiation of the assay by the addition of 1 mL of the diluted microsomal suspension. The total
assay volume wil be 2 mL, and the tubes will be incubated for i 5 min. The incubations wil be
stopped by the addition of methylene chloride (2 mL); the tubes will be vortex-mixed for ca. 5 s
and placed on ice. The tubes will then be vortex-mixed an additional 20-25 s. The tubes wil
then be centrifuged using a Beckman GS-6R centrifuge with GH-3.8 rotor for 10 minutes at a
setting of 1000 rpm. The methylene chloride layer will be removed and discarded; the aqueous
layers wil be extracted again with methylene chloride (2 mL). This extraction procedure wil be
performed one additional time, each time discarding the methylene chloride layer. The aqueous
layers wil be transferred to vials and duplicate aliquots (0.5 mL) will be transferred to 20-mL
liquid scintillation counting vials. Liquid scintillation cocktail (Ultima Gold, Packard, 10 mL)
will be added to each counting vial and shaken to mix the solution. The radiochemical content
of each aliquot wil be determined as described below.
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Table 3. Optimized Aromatase Assay Conditions

Assay factor (units)

Microsomal Protein (ma/mUa

NADPH (mM)a

r3H1ASDN (nM)a

Incubation Time (min)
a Final concentrations

Human Placental

0.0125

0.3

100

15

Analysis of the samples wil be performed using liquid scintilation spectrometry (LSS).
Radioactivity found in the aqueous fractions represents 3H20 formed.

5.0 DETERMINATION OF THE RESPONSE OF AROMATASE
ACTIVITY TO REFERENCE CHEMICALS

This task is similar in structure to Task 5 except that the test laboratories wil use the
microsomes prepared in laboratory 2 or in laboratory 4, according to the matrix shown below
(Table 4). Ten inhibitor compounds will be tested, including the four inhibitor compounds in
Task 5. The test is organized so that across the ten chemicals the allocation of microsome
sources to reference chemicals is approximately balanced.

For each chemical (1 to 10) laboratory 2 (Battelle) will supply two of laboratories RTI,
Battelle, WIL and In Vitro (sometimes itself and sometimes not) and laboratory 4 (In Vitro) will
supply the other two. The distribution of microsomal preparations wil differ for different
chemicals. Let M2 denote the microsomal preparation from laboratory 2 and let :M4 denote the
microsomal preparation from laboratory 4. The four laboratories wil use microsomal
preparations from the laboratories as shown in Table 4.
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Ta e Microsome Distri ution and Testing Matrix

Analysis Laboratory

Chemical Laboratory 1 Laboratory 2 Laboratory 3 Laboratory 4

RTI Battelle WIL In Vitro

Chemical i M2 M2 514 514

Chemical 2 M2 M2 514 514

Chemical 3 514 514 Mi M2

Chemical 4 Mz :M4 Mz :M4

Chemical 5 514 Mz 514 M2

Chemical 6 514 :M4 M2 M2

Chemical 7 Mi 514 :M4 M2

Chemical 8 M2 :M4 514 Mz

Chemical 9 :M4 Mz M2 :M4

Chemical 10 :M4 Mz Mz :M4

bl 4 'b .

Each test laboratory will analyze five chemicals with microsomal preparation made in
laboratory 2 and five chemicals with microsomal preparation made in laboratory 4. Across the
10 chemicals the laboratories are approximately balanced for comparison ofMz and :M4. Thus if
there is no interaction between laboratory or microsome source and chemical, the laboratory
effects are excluded from the comparison between microsomal preparations.

Each replicate wil test the response of aromatase activity to the presence of eight
concentrations of a reference chemicaL. The reference chemicals must be coded prior to
distribution to the assaying technicians in order that the replicates are conducted blind for
reference chemical identity. This task will be conducted in three independent replicates. All
three replicates for a given reference chemical must be conducted by the same technician.
However, the same technician is not required to perform the three replicates for all ten reference
chemicals. Multiple reference chemicals may be conducted by a single technician in a given
day. Each replicate for a given reference chemical must be conducted entirely independently of
the other replicates for that reference chemicaL. Thus, it is recommended that if multiple
replicates are conducted on a given day by a single technician, those replicates should use
different reference chemicals. Each reference chemical will be tested at eight concentrations and
there wil be three (triplicate) repetitions for each concentration of a given replicate. A single
replicate study ofa given reference chemical is described in Table 5.



PROTOCOL
RTllnternational
P.O. Box 12194
Research Triangle Park, NC 27709

RTI-928-An

Page 12 of 18

Four types of control samples will be included for each replicate. These include:
· full enzyme (aromatase) activity controls (substrate, NADPH, propylene glycol,

buffer, vehicle (used for preparation of reference chemical solutions) and
microsomes)

· background activity controls (all components that are in the full aromatase
activity controls, except NADPH)

· positive controls (all components that are in the full aromatase activity controls,
except vehicle, and with the addition of 4-0H ASDN at 5 x 10-8 M)

· negative controls (all components that are in the full aromatase activity controls,
except vehicle, and with the addition of lindane at 1 x 10.6 M).

Four test tubes of each type of control are included with each replicate and are treated the
same as the other samples. The controls sets wil be split so that two tubes (of each control type)
are run at the beginning and two at the end of each replicate set.

The assay wil be conducted as described in Section 4.0 with the following modification.
Reference chemical solution (or vehicle) will be added to the mixture of propylene glycol,
substrate, NADPH and buffer in a volume not to exceed 20 ,.L prior to preincubation of that
mixture. The volume of buffer used wil be adjusted so the total incubation volume remains at
2mL.

After completion of the first replicate, the data wil be reviewed and, if necessary, the
concentration of reference chemical used in the second and third replicates can be adjusted. The
decision whether to adjust test concentrations rests with the Study Director. The decision should
be based on the results from the first replicate with the following guidelines in mind:

· If insolubility is observed at the high concentration (10.3 M), then set the highest
concentration for the second and third replicates at the highest concentration that
appeared to be soluble (limited to 10-4 or 10.5 M). Do not use a concentration
lower than 10-5 M for the highest concentration tested.

· If the highest concentration to be tested is lowered to 10.4 or 10.5 M, then add
mid-log concentration(s) near the estimated IC50 based on the replicate one results
in order to keep eight concentrations in the test set.

· The lowest concentration to be tested is 10.10 M.
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Table 5. Reference Chemical Study Design

Reference
Sample type Repetitions

Description Chemical
(test tubes) concentration

(M final)

Full Enzyme Activity Control 4 Complete assaya with reference
N/Achemical vehicle control

Complete assay with reference
Background Activity Control 4 chemical vehicle control omitting N/A

NADPH

Complete assay with positive
5 x 10-8Positive Control 4 control chemical (4-0H ASDN)

added

Negative Control 4 Complete assay with negative
1 x 10-6control chemical- (lindane)- added

Reference Chemical Concentration 1 3 Complete assay with Reference
1 x 10-3Chemical added

Reference Chemical Concentration 2 3
Complete assay with Reference

1 x 10-4Chemical added

Reference Chemical Concentration 3 3
Complete assay with Reference

1 x 1 0-5Chemical added

Reference Chemical Concentration 4 3
Complete assay with Reference

1 x 1 0-6Chemical added

Reference Chemical Concentration 5 3
Complete assay with Reference

1 x 1 0-7Chemical added

Reference Chemical Concentration 6 3
Complete assay with Reference

1 x 1 0-8Chemical added

Reference Chemical Concentration 7 3
Complete assay with Reference

1 x 1 0-9Chemical added

Reference Chemical Concentration 8 3
Complete assay with Reference

1 x 10-10Chemical added
a .3,The complete assay contains buffer, propylene glycol, microsomal protein, ( H)ASDN and NADPH

6.0 DATA ANALYSIS

6.1 Aromatase Activity and Percent of Control Calculations
Relevant data are entered into the latest version ofthe spreadsheet

Aromatase_Master_ Versionx.y.xls (where x and y denote version number designation) for
calculation of aromatase activity and percent of control. The version of the spreadsheet used wil
be included in the reports. A working document detailing the use of this spreadsheet has been
distributed previously.
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6.2 Statistical Analyses

6.2.1 Concentration Response Fits for the Reference Chemicals
For the reference chemicals, three independent replicates of the concentration response

curve fit wil be carried out.

For each replicate two repeat tubes of the full enzyme activity controls, the background
activity controls and the positive and negative controls wil be run prior to the to repetitions of
the graded concentrations of the reference chemical and two repeat tubes of each control wil be
run following the repetition of the reference chemicaL. Three repetitions wil be prepared for
each concentration of the reference chemicaL.

For each repeat tube (full enzyme activity, background activity, positive, and negative
controls and each reference chemical concentration) the Excel database spreadsheet wil include
total observed (uncorrected) disintegrations per minute (DPMs) per tube and total aromatase
activity per tube. The DPM and aromatase activity values are corrected for the background
DPMs, as measured by the average of the background activity control tubes. The aromatase
activity is calculated as the corrected DPM, normalized by the specific activity of the
eH)ASDN, the mg of protein of the aromatase, and the incubation time. The average (corrected)
DPMs and aromatase activity across the four background activity control repeat tubes must
necessarily be equal to 0 within each replicate.

For each tube percent of control is determined by dividing the background corrected
aromatase activity for that tube by the average background corrected aromatase activity for the
four full enzyme activity control tubes and multiplying by 100.

Concentration response trend curves wil be fitted to the percent of control activity values
within each of the repeat tubes at each reference chemical concentration. Concentration is
expressed on the log scale. In agreement with past convention, logarithms wil be common
logarithms (i.e. base 10). Let X denote the logarithm of the concentration of reference chemical
(e.g. if concentration = 10-5 then X = -5). Let

Y == percent of control activity in the inhibitor tube

X == logarithm (base 10) of the concentration
DA VO == average DPMs across the repeat tubes with the same reference chemical concentration
T == top of plateau

B == bottom of plateau

ß == slope of the concentration response curve (ß will be negative)
f. == 10g¡oICso (ICso is the concentration corresponding to percent of control activity equal to 50%).

The following concentration response curve will be fitted to relate percent of control
activity to logarithm of concentration within each replicate:

Y = B + (T-B)/(1 + ((T-B)/(50-8) -1J10(~-X)ßJ + E
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where c; is the variation among repetitions, distributed with mean 0 and variance proportional to
DA VG (based on Poisson distribution theory for radiation counts). The variance is
approximately proportional to Y.

The response curve wil be fitted by weighted least squares nonlinear regression analysis
with weights equal to l/Y. Model fits wil be carried out using Prism softare (Version 3 or
higher).

Concentration response models wil be fitted for each replicate test within each reference
chemicaL. Based on the results of the fit within each replicate the extent of aromatase inhibition
wil be summarized as top (T), bottom (B), 10gioICso (il), and slope (ß). The estimated T, B,
10glOICso, and ß for a reference chemical wil be (weighted) means across the replicates. The
estimated overall standard errors will be based on the standard errors within each replicate and
the replicate-to-replicate variabilty. The average values and standard errors ofT, B, 10glOICso,

or ß and the replicate-to-replicate components of variation will be calculated based on one-way
random effects analysis of variance model fits. For each reference chemical and replicate the
estimated top (T), the within replicate standard error ofT, bottom (B), the within replicate
standard error ofB, 10gioICso (il), the within replicate standard error of il, the ICso, the slope (ß),
the within replicate standard error of ß, and the "Status" of each replicate of each response curve
wil be displayed in a table. The "Status" of each replicate of each response curve is indicated
as:

· Complete curve - "inhibitor" - data are available up to at least 80% inhibition -
Calculate ICso.

· Incomplete curve - "presumed inhibitor" - Data are available up to at least 50%
inhibition but not beyond 80% inhibition - Calculate ICso.

· Incomplete curve -"equivocal" - Data are available to between 20% and 50%
inhibition - Do not calculate ICso.

· "No inhibition" - No data are available above 20% inhibition - Do not calculate
ICso.

6.2.2 Graphical and Analysis of Variance Comparisons Among
Concentration Response Curve Fits

For each replicate the individual percent of control values wil be plotted versus
logarithm of the reference chemical concentration. The fitted concentration response curve wiI
be superimposed on the plot. Individual plots wil be prepared for each replicate.

Additional plots wil be prepared to compare the percent of control activity values across
replicates. For each replicate the average percent of control values wiI be plotted versus
logarithm of reference chemical concentration on the same plot. Plotting symbols will
distinguish among replicates. The fitted concentration response curves for each replicate wil be
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superimposed on the plots. On a separate plot the average percent of control values for each
replicate wil be plotted versus logarithm of reference chemical concentration. The average
concentration response curve across replicates wil be superimposed on the same plot. The
average concentration response curve wil be the unweighted average of the response curves
within each replicate.

Top (T), bottom (B), slope (ß) and loglOIC5o ().) wil be compared across replicates based
on one-way random effects analysis of variance, treating the replicates as random effects. For
each of T, B, ß and )., plots will be prepared that display the parameters within each replicate
with associated 95% confidence intervals based on the within replicate standard error and the
average across replicates with associated 95% confidence interval incorporating replicate-to-
replicate variation.

6.2.3 Graphical and Analysis of Variance Comparisons of Full Enzyme
Activity, Background Activity, Positive and Negative Control Percent of
Control Across Reference Chemicals and Replicates

Within each replicate of each reference chemical quadruplicate repetitions wil be made
of the full enzyme activity control, background activity control, and negative and positive
control tubes. Half the repetitions will be carried out at the beginning of the replicate and half at
the end. If the conditions are consistent throughout the replicate test, the control tubes at the
beginning should be equivalent to those at the end.

To assess whether this is the case the control responses wil be adjusted for background
DPMs, divided by the average of the (background adjusted) full enzyme activity control values,
and expressed as percent of control. The average of the four background activity controls within
a replicate must necessarily be 0 percent and the average of the four full enzyme activity controls
within a replicate must necessarily be 100 percent. The full enzyme activity controls percent of
control, the background activity controls percent of control, and the negative and positive
controls percent of control values will be plotted across reference chemical and replicate within
reference chemical, with plotting symbol distinguishing between beginning and end, and with
reference line 0% (background activity control) or 100% (full enzyme activity control)
respectively. These plots wil display the extent of consistency across reference chemicals and

replicates with respect to average value and variability and wil provide comparisons of
beginning versus end of each replicate. Additional plots will be prepared displaying the
difference of the average of the first two percent of control values (i.e., those based on the
"beginning" tubes) and the average of the last two percent of control values (i.e., those based on
the "end" tubes) (end minus beginning) across reference chemicals and replicates within
reference chemicals. Each plot will have a reference line ofO.

Three-factor mixed effects analysis of variance models wil be fitted, separately for the
full enzyme activity control, the background activity control, and the positive and negative
control tubes. The fixed effect factors in the analysis of variance will be
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· reference chemical

· portion (beginning or end)
. portion by reference chemical interaction.

The random effects wil be

· replicate nested within reference chemical
· portion by replicate within reference chemical interaction.

The residual error variation corresponds to repetition within reference chemical, replicate, and
portion. The response will be percent of control. Since for the background activity and full
enzyme activity controls the average of the repetitions within a reference chemical and replicate
are constrained to be 0 and i 00 respectively, by the way in which "percent of control" is defined,
the variation associated with the reference chemical effect and the replication within reference
chemcial effect are both necessarily constrained to be O.

If the daily replicates are in control the portion main effect, the portion by reference
chemical interaction, and the portion by replicate within reference chemical interaction should be
nonsignificant. If the portion by reference chemical interaction is significant the nature of the
effect wil be assessed by comparing the portion effect (averaged across replicates) within each
reference chemical to the portion main effect. If the portion by replicate within reference
chemical interaction is significant the nature of the effect wil be assessed by comparing the
portion effect within each replicate within a reference chemical to the portion effect averaged
across replicates within the same reference chemicaL. Simulataneity of inference will be adjusted
for by Bonferroni's method.

6.2.4 Statistical Softare
Concentration response curves wil be fitted to the data using the non-linear regression

analysis features in the PRISM statistical analysis package, Version 3 or higher. Supplemental
statistical analyses and displays such as summary tables, graphical displays, analysis of variance,
and multiple comparisons wil be carried out using PRISM, the SAS statistical analysis system,
Version 8 or higher, or other general purpose statistical packages (e.g. SPSS), as convenient.

6.2.5 Interlaboratory Statistical Analysis
The lead laboratory and each of the participating laboratories will carry out "intra-

laboratory" statistical analyses based on their test data, according to this common statistical
analysis plan, developed by the Data Coordination Center (Battelle). The Data Coordination
Center will carry out the "inter-laboratory" statistical analysis. It wil combine summary values
developed in each ofthe intra-laboratory analyses to assess relationships among the laboratory
results, the extent of laboratory-to-laboratory variation, and overal1 consensus estimates among
the laboratories.
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7.0 RETENTION OF RECORDS
All records that remain the responsibility ofthe testing laboratory wil be retained in the

archives for the life of the contract.

8.0 QUALITY CONTROL/QUALITY ASSURANCE
PROCEDURES

Quality control (Qq and quality assurance (QA) procedures wil follow those outlined in
the Quality Assurance Project Plan (QAPP) that was prepared for this study. The study wil be
conducted in compliance with the Federal Register, 40 CFR Part 160. Federal Insecticide,
Fungicide and Rodenticide Act (FIFRA) Good Laboratory Practices Standards.

9.0 REPORTS

Interim data summaries, draft and final reports wil be submitted as described in Section
9.5 of the QAPP.

The data to be reported in the interim data summaries will include (but is not limited to)
the following information: assay date and run number, technician code, chemical code and log

chemical concentration, background corrected aromatase activity (for each control and reference
chemical repetition), percent of control activity, ICso, slope and graphs of activity versus log
chemical concentration.

In addition, draft and final reports wil contain tables and graphs, as appropriate,
containing the results of the intra- and inter-laboratory statistical analyses described in Section 6
of this document.

10.0 STUDY RECORDS TO BE MAINTAINED

· All records that document the conduct of the laboratory experiments and results

obtained, as well as the equipment and chemicals used

. Protocol and any Amendments

. List of any Protocol Deviations

. List of Standard Operating Procedures

. QAPP and any Amendments

. List of any QAPP Deviations
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