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1.0 EXECUTIVE SUMMARY

Four reference chemicals: aminoglutethimide, chrysin, ketoconazole and econazole were tested for their ability

to affect CYl19 aromatase activity in human placental microsomes using the classical 3HzO method.

Briefly, each inhibitor was incubated with human placental microsomes in the presence oeH-androstenedione

(substrate for aromatase) at pH 7.4 and 37:i lOC, for 15 minutes. Eight concentrations of each inhibitor were tested in

aromatase assay to construct a dose-response curve from which ICso was calculated. Three (or more) independent

replicates of the assay were conducted for each reference chemicaL. Four types of control samples were included for

each replicate (full activity, background activity, positive and negative controls). The average ICso (weighted geometric

average) for aminoglutethimide was 4.13 ¡.M (for all five replicates) or 2.99 ¡.M (for three replicates), for chrysin

5.27 ¡.M (all four replicates), for econazole 2.11 nM, and for ketoconazole ICso was 6.47 ¡.M.

From all tested, potential aromatase inhibitors econazole was the most potent. The data obtained with chrysin

point out the limitation of the two-parameter model for fitting data that do not span the entire 0 to 100% of control

range. The significant differences for all control types (full, positive and negative) between the beginning and the

end portion were observed. The end portion was significantly lower than the beginning portion, which may imply a

reduction in aromatase activity between the beginning and the end of replicate.

2.0 INTRODUCTION

2.1 Background

The Food Quality Protection Act of 1996 was enacted by Congress to authorize the United States (U.S.)

Environmental Protection Agency (EP A) 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 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 (EDMV AC) 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
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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 conveiis

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 ten 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.

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.

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 (W A 2-24) were conducted to

optimize the microsomal aromatase assay protocol for human placenta, demonstrate the utility ofthe microsomal

assay to detect known aromatase inhibitors, and compare the performance of a recombinant assay system and the

placental microsomal assays.

Battelle Study No. G608316 2



2.2 TaskDescription and Objectives

Three (or more) independent replicates of the aromatase assay were conducted (on separate days) for each

reference chemicaL. Human placental microsomes were prepared by lead laboratory (RT! International). Each

reference chemical was tested at eight concentrations and there were three repetitions for each concentration of a

given replicate. 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 reference chemical solution) 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 a single concentration of 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 a single concentration of 1 x 10-6 M).

ICsos for each replicate were calculated using Prism softare as specified in the protocol.

The objective of presented study was to demonstrate the responsiveness of the aromatase assay to four

inhibitors (reference chemicals). An additional aim of the study was to use the optimized assay to obtain intra-

laboratory assay variability estimates. The study protocol and Quality Assurance Project Plan (QAPP) can be found

in Appendices A and B, respectively.

3.0 MATERIALS AND METHODS

3.1 Preparation of Substrate Solution

The substrate for the aromatase assay was androstenedione (ASDN). Non-radiolabeled and radiolabeled

ASDN were used. The non-radio labeled ASDN (Lot No. 024K0809) was obtained from Sigma, St. Louis, MO, by

the Sponsor's Chemical Repository (CR) and was then distributed to the participating laboratories. It had a reported

purity of 100%. The radio labeled androstenedione ((1 ß-3H)-androstenedione, eH)ASDN, Lot No. 3538496), was

obtained from PerkinElmer Life Sciences, Inc., Boston, MA, and had a reported specific activity of25.3 Cilmmol.

Radiochemical purity was reported by the supplier to be ? 97%. Radiochemical purity was assessed by high

performance liquid chromatography (HPLC) by the lead laboratory (see the Results section).

Preparing the substrate solution involved mixing of non-radio labeled and radiolabeled (3H)ASDN in order

to achieve 100 nM final concentration of ASDN in the assay. The amount of tritium added to each incubation was

about 0.1 ¡.Ci. This substrate solution should have a concentration of 2 ¡.M with a radioactivity of about 1 ¡.Ci/mL

The following ilustrates the preparation of a substrate solution using a stock of (3H)ASDN with a specific

activity of 25.3 Cilmmol and a concentration of 1 mCi/mL AI: 1 00 dilution of the radiolabeled stock solution in

buffer and a 1 mglmL solution of ASDN in ethanol were prepared. Subsequently, the 1 mglmL ASDN in ethanol

solution was diluted in buffer to a final concentration of 1 ¡.g/mL Four-and-one half (4.5) mL of the 1 ¡.g/mL

solution of ASDN, 800 ¡.L of the (3H)ASDN buffer dilution and 2.7 mL buffer, enough to make 8 mL, were
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combined. The weight of each component added to the substrate solution was recorded. After mixing the solution,

five aliquots of ca. 20 ¡.L were weighed out and combined with scintillation cocktail for radiochemical content

analysis.

3.2 Reference Chemicals and Control Substances

The Sponsor's 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 (see the

Results section).

3.2.1 Reference Chemicals

The reference chemical formulations and vehicles were received from Sponsor's CR. To each solution of

the reference chemical, a specific code was assigned to ensure that replicates were conducted blind for

reference chemical identity. Table 1 summarizes all information about used reference chemicals.

Table 1 - Reference Chemicals

Stock
Mf.".

Molecular Stock Stock Solution Solution
Test Substance Purity CAS No. Fonnula Solution Concentration Vehicle Storage

(%) Code (M) Condition
COC)

Aminoglutethimide /99 125-84-8 C13HI6N20Z IIA 0.1 DMSO 2-8
Chrysin 98.20 480-40-0 C1sHio04 2/B 0.01 DMSO 2-8

Econazole (nitrate) 98 24169-02-6 CisHisCI3N20-HN03 IIC 0.1 DMSO 2-8
Ketoconazole /99 65277-42-1 C26H2sCI2N404 2ID 0.01 DMSO 2-8

Dilutions of each reference chemical solution were prepared fresh each day for use in the assay. In each

case, the same lot number of vehicle used to prepare the stock solution was used in the preparations ofthe

dilutions. Suppliers and lot numbers for reference chemical vehicles are presented in Table 11 (Section 3.4).

The dilution scheme described in Table 2 was used in the preparations of dilutions for the first replicates of

aminoglutethimide and econazole (l/A and l/C, respectively). The scheme described in Table 3 was used for

the first replicate of chrysin (2IB) and ketoconazole (2/D).

Table 2 - Dilution Scheme for the First Replicate of Aminoglutethimide (VA) and Econazole (Ve)-- - - - - ----- -- -- -
Dilution Vehicle Volume Solution Volume Solution Solution Final Concentration

ID (¡.L) (¡.L) Used Concentration In Assay
(M) (M)

1 0 1000 l/A or LLC 0.1 0.001
2 9000 1000 Diln.l 0.01 0.0001
3 9000 1000 Diln.2 0.001 0.00001
4 9000 1000 Diln.3 0.0001 0.000001
5 9000 1000 Diln.4 0.00001 0.0000001
6 9000 1000 Diln.5 0.000001 0.00000001
7 9000 1000 Diln.6 0.0000001 0.000000001
8 9000 1000 Diln.7 0.00000001 0.0000000001
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Table 3 - Dilution Scheme for the First Replicate of Chrysin (2/B) and Ketoconazole (2/D)-- - -- - ----- -- -
Dilution Vehicle Volume Solution Volume Solution Solution Final Concentration

ID (l.L) (l.L) Used
Concentration In Assay

(M) (M)
1 0 1000 2/B or 2/D 0.01 0.0001
2 900 100 2IB or 2ID 0.001 0.00001
3 900 100 Diln.2 0.0001 0.000001
4 750 250 Diln.3 0.000025 0.00000025
5 900 100 Diln.3 0.00001 0.0000001
6 900 100 Diln.5 0.000001 0.00000001
7 900 100 Diln.6 0.0000001 0.000000001
8 900 100 Diln.7 0.00000001 0.0000000001

The results of first replicate for each reference chemical were reviewed and adjustments were made to the

tested concentrations in subsequent replicates of the assay in order to obtain data that better described the dose-

dependent curve. These new dilution schemes are described in Tables 4, 5,6 and 7 for 1/A, 2IB, 1/C and 2ID

solutions, respectively.

Table 4 - Dilution Scheme for Replicates 2, 3, 4 and 5 of Aminoglutethimide (VA)

Dilution Vehicle Solution
Solution

Solution Final Concentration

ID
Volume Volume

Used
Concentration In Assay

(iiL) (l.L) (M) (M)
1 0 1000 1/A 0.1 0.001
2 900 100 1/A 0.01 0.0001
3 900 100 Diln.2 0.001 0.00001 --
4 500 500 Diln.3 0.0005 0.000005
5 500 500 Diln. 4 0.00025 0.0000025
6 900 100 Diln.3 0.0001 0.000001
7 900 100 Diln.6 0.00001 0.0000001
8 900 100 Diln.7 0.000001 0.00000001

Table 5 - Dilution Scheme for Replicates 2, 3 and 4 of Chrysin (2IB)

Dilution Vehicle Solution Solution Solution Final Concentration

ID
Volume Volume Used

Concentration In Assay
(l.L) (l.L) (M) (M)

1 0 1000 2/B 0.01 0.0001
2 900 100 2/B 0.001 0.00001
3 750 250 Diln.2 0.00025 0.0000025
4 900 100 Diln.2 0.0001 0.000001
5 500 500 Diln.4 0.00005 0.0000005
6 500 500 Diln.5 0.000025 0.00000025
7 900 100 Diln.4 0.00001 0.0000001
8 900 100 Diln.7 0.000001 0.00000001
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Table 6 - Dilution Scheme for Replicates 2 and 3 of Econazole (lIC)---
Dilution Vehic1e Solution

Solution
Solution Final Concentration

ID Volume Volume
Used

Concentration In Assay
(iiL) (ilL) (M) (M)

1 49950 50 1/C 0.0001 0.000001
2 900 100 Diln.l 0.00001 0.0000001
3 900 100 Diln.2 0.000001 0.00000001
4 500 500 Diln.3 0.0000005 0.000000005
5 500 500 Diln.4 0.00000025 0.0000000025
6 900 100 Diln.3 0.0000001 0.000000001
7 750 250 Diln.6 0.000000025 0.00000000025
8 900 100 Diln.6 0.00000001 0.0000000001

Table 7 - Dilution Scheme for Replicates 2 and 3 of Ketoconazole (2ID)--
Dilution Vehic1e Solution

Solution
Solution Final Concentration

ID Volume Volume
Used

Concentration In Assay
(ilL) (ilL) (M) (M)

1 0 1000 2/D 0.01 0.0001
2 750 250 2/D 0.0025 0.000025
3 900 100 2/D 0.001 0.00001
4 500 500 Diln.3 0.0005 0.000005
5 500 500 Diln.4 0.00025 0.0000025
6 900 100 Diln.3 0.0001 0.000001
7 750 250 Diln.6 0.000025 0.00000025
8 900 100 Diln.6 0.00001 0.0000001

3.2.2 Control Substances

The known aromatase inhibitor, 4-hydroxyandrostenedione (4-0H ASDN), was used as a positive control

and the known aromatase non-inhibitor, lindane, was used as a negative control. Stock solution of control

chemicals (Table 8) were supplied by the Sponsor's CR and were stored refrigerated. Dilutions were made

fresh each day of use in the same vehicle and lot number that was used to prepare the stock solutions (Table 11,

Section 3.4). Tables 9 and 10 present the dilution scheme for 4-0H ASDN and lindane, respectively.

Table 8 - Control Substances

Mfr. CAS Molecular Molecular Stock Storage
Test Substance

Purity No. Formula Weight Solution ID
Vehic1e Conditions

(g/mol) COC)

4-hydroxyandrostenedione 99% 566-48-3 Cl9H2603 302.41 2-ASDN-1 95%
2-8

ethanol

Lindane 99.6% 58-89-9 C6I-6CL6 290.83 1-LIN-I DMSO 2-8
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Table 9 - Dilution Scheme for 4-0H ASDN (Positive Control)

DOl to Volume of V i f S i to Solution Final Concentrationi u ion 0 ume 0 0 u ion. .ID EtOH ( L) Solution Used Concentration In Assay(ilL) il (M) (M)
9900
1900

ioa
100

4 OH ASDN 0.01 M
Diln.1

0.0001
0.000005

NA
0.00000005

Table 10 - Dilution Scheme for Lindane (Negative Control)

DOl to Volume of V i fS i to Solution Final Concentrationi u ion 0 ume 0 0 u ion ° .ID DMSO ( L) Solution Used Concentration In Assay(ilL) il (M) (M)
900 100 Diln.l 0.0001 0.000001

3.3 Microsomes

Human placental microsomes were provided by RTI International, Lot Sample ID No. 11343-7 and were

stored at approximately -70°C until the time of assay. Several vials of the stock micro somes were thawed rapidly in

a 37:i 1°C water bath, rehomogenized using a Potter-Elvejhem homogenizer, divided into approximately 150 ¡.L

aliquots, refrozen in liquid nitrogen and stored at approximately -70°C. On the day of use, microsomes were

thawed rapidly in a 37 :l 1°C water bath, rehomogenized by brief vortexing and kept on ice until used. The time

between thawing of the microsomes and their use in the assay was limited to less than 2 hours and, in most cases,

was about 45 to 50 minutes.

The protein concentration in stock microsomes was approximately 14.0 mg/mL. Microsomes were diluted in

assay buffer in two serial dilutions. The first dilution (1:50) was achieved by gently mixing 0.1 mL of micro somes

stock suspension with 4.9 mL of buffer (total volume 5 mL). The second dilution (1 :10) was obtained by gently

mixing 4.5 mL of first microsomes dilution with 40.5 mL of buffer. The first dilution was kept on ice until the protein

concentration was measured. In the second dilution, the target protein concentration was ca. 0.025 mglmL to achieve

a final protein concentration in the incubation mixture ca. 0.0125 mg/mL. The second dilution was also kept on ice

until it was placed in the water bath just prior to its addition to the incubation mixture to start the reaction.

3.4 Other Assay Components

In addition to substrate, reference chemicals or control substances, vehicle, and micro somes, the aromatase

assay contains ß-nicotinamide adenine dinucleotide phosphate, reduced form (ß-NADPH), propylene glycol and

phosphate buffer. Suppliers and lot numbers for other aromatase assay components are presented in Table 11.
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Table 11 - Suppliers and Lot Numbers for Aromatase Assay Components

Chemical Supplier Lot Number
NADPH Sigma lO3K7046

Propylene glycol Spectrum Chemical SQ0397

Sodium phosphate dibasic Sigma 083K0120

Sodium phosphate monobasic Sigma 054K0144

Ethanol, 95% Battelle CR 04BIOUB

Vehicle (DMSO) for Reference Chemicals 1/A, 2/D and Lindane Battelle CR 2969A24437

Vehicle (DMSO) for Reference Chemicals 2IB and LLC Battelle CR 2969Y30428

3.4.1 ß-Nicotinamide Adenine Dinucleotide Phosphate, Reduced Form (ß-NADPH)

ß-NADPH is the required co-factor for aromatase. The final concentration in the assay was 0.3 mM.

Typically, a 6 mM stock solution was prepared fresh each day by dissolving ca. 20 mg ofNADPH in 4 mL of

assay buffer, and kept on ice until use.

3.4.2 Assay Buffer

The assay buffer was 0.1 M sodium phosphate buffer, pH 7.4. One liter of 0.1 M solution of sodium

phosphate monobasic (NaHzP04) in deionized water and one liter of 0.1 M solution of sodium phosphate

dibasic (NazHP04) in deionized water were prepared. The solutions were combined in the approximate ratio

80:20 (dibasic:monobasic sodium phosphate) to achieve a pH of7.4. The assay buffer was stored for up to one

month in the refrigerator (2 to 8°C).

3.5 Protein Determination

The protein concentration in the microsomes was determined each day the microsomes were used with a

DC Protein Assay kit from BioRad (Hercules, CA). The 6-point standard curve was prepared using bovine serum

albumin (BSA) reconstituted in Milli-Q water. The standard curve range was from 0.14 to 1.0 mg protein/mL.

Briefly, to a 25 ¡.L aliquot of micros ames solution (J :50 dilution in assay buffer) or 25 ¡.L aliquot of each standard,

125 ¡.L of BioRad DC Protein Kit Reagent A was added and mixed. Next, 1 mL ofBioRad DC Protein Kit Reagent B

was added to each standard and microsomes solution and gently mixed. The samples were incubated at room

temperature for at least 15 minutes. Each sample (standard and microsomes) 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, reading the protein concentration on the

standard curve that corresponded to its absorbance.

For the protein concentrations, measurements associated with assays that were conducted on February 23, 2005

and later, protein quality control (Qc) samples were included in the assay. The QC samples were selected from a set of

pre-diluted protein standards (Pierce, Product No. 23208, Lot No. GA93315); protein standards of 0.125,0.500, and

1.000 mglmL nominal concentrations were selected as the low, mid and high concentration QC samples. All QC

samples were run in duplicate using the same method as described above.
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3.6 Cytochrome P450 Aromatase (CYP19) Activity

Three (or more) independent replicates were conducted (on separate days) for each reference chemical with

all replicates for a given reference chemical conducted by the same technician. Each reference chemical was tested

at eight concentrations and there were three (triplicate) repetitions for each concentration of a given replicate. A

single replicate experiment of an example reference chemical is described in Table 12.

Four types of control samples were included with each replicate. These included:

· 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 control, 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 the concentration of 5 x 10-8 M.

· Negative controls (all components that are in full aromatase activity controls, except vehicle, and with
the addition of lindane at the concentration of 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.

The assays were performed in 13 x 100 mm test tubes maintained at 37 :l l°C in a shaking water bath.

Propylene glycol, (3HJASDN, NADPH, and assay buffer were combined in the test tubes with or without inhibitor

(as described below) to the total volume of 1.0 mL. The volume ofthe reference chemical or control substance

solutions or vehicle used was 20 ¡.L (1 % of total assay volume). The final concentrations for the assay major

components are presented in Table 13. The tubes and the microsomal suspension were placed at 37:l l°C in the

water bath for approximately 5 minutes prior to initiation of the assay by the addition of i mL of the diluted

microsomal suspension. The total assay volume was 2 mL, and the tubes were incubated for 15 minutes. The

incubations were stopped by addition of methylene chloride (2 mL); the tubes were vortex-mixed for approximately

5 seconds and placed on ice. The tubes were then vortex-mixed an additional 20 to 25 seconds, then centrifuged

using a Beckman GS-6 centrifuge with a GH-3.8 rotor for 10 minutes at a setting of 1000 rpm. After centrifugation,

the methylene chloride layer was removed and discarded; the aqueous layers were extracted again with methylene

chloride (2.0 mL). This extraction procedure was performed one additional time, each time discarding the

methylene chloride layer. The aqueous layers were transferred to vials and duplicate aliquots (0.5 mL) were

transferred to 20-mL liquid scintillation counting vials. Liquid scintillation cocktail (Ultima Gold, Packard, 10 mL)

was added to each counting vial and shaken to mix the solution. Analysis of the samples was performed using

liquid scintillation spectrometry (LSS). Radioactivity found in the aqueous fractions represented amount of formed
3HzO. The aromatization of one mole of eH)ASDN resulted in the production of one mole of estrone (non-

radiolabeled) and one mole oeHzO.
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Table 12 - Reference Chemical Study Design-- - ------- - - --------- ---
Repetitions Test Chemical

Sample Type Description Concentration
(Test Tubes)

(M)
Full Activity Control 4 Complete assay' with reference vehicle control N/A

Background Activity Control 4
Complete assay with reference vehicle control omitting

N/ANADPH

Positive Control 4
Complete assay with positive control chemical

5 x 10-8
(4-0H ASDN) added

Negative Control 4
Complete assay with negative control chemical (lindane)

1 x 10-6added
Reference Chemical Concentration 1 3 Complete assay with Reference Chemical added 1 x 10-3

Reference Chemical Concentration 2 3 Complete assay with Reference Chemical added 1 x 10.4

Reference Chemical Concentration 3 3 Complete assay with Reference Chemical added 1 x 10-s

Reference Chemical Concentration 4 3 Complete assay with Reference Chemical added 1 x 10-6

Reference Chemical Concentration 5 3 Complete assay with Reference Chemical added 1 x 10-7

Reference Chemical Concentration 6 3 Complete assay with Reference Chemical added 1 x 10-8

Reference Chemical Concentration 7 3 Complete assay with Reference Chemical added 1 x 10-"

Reference Chemical Concentration 8 3 Complete assay with Reference Chemical added 1 x 10-10

a. The complete assay contains buffer, propylene glycol, microsomal protein, ('HJASDN and NADPI-L

Table 13 - Aromatase Assay Conditions using Human Placental Microsomes----- ----- --
Assay Component Component Volume Final Concentration In AssayAdded to Assay
Microsomal protein 1.0mL 0.0125 mg/mL-- NADPH or assay buffer 100 ¡.L 0.3 mM

eH)ASDN 100 ¡.L 100 nM
Propylene glycol 100 ¡.L 5% (v/v)

Reference Chemical, Control Substance or Vehicle 20 ¡.L Varies'
Assay buffer 680 ~iL - 0.094 M

a. See Table i 2 for details.

3.7 Data Analysis

3.7.1 Aromatase Activity and Percent of Control Calculations

Data were entered into an Excel spreadsheet for calculation of aromatase activity and percent of control.

The master spreadsheet used was titled Aromatase_Master_ Version1.2.xls.

For each repeat tube (full enzyme activity control, background activity control, positive and negative

controls and each reference chemical concentration), the Excel spreadsheet included total observed

(uncorrected) disintegration per minute (dpm) per tube and total aromatase activity per tube. The dpm and

aromatase activity values were corrected for the background dpm' s, as measured by the average of the

background activity control tubes. The aromatase activity was calculated by normalizing the corrected dpm by

the specific activity of the (3H)ASDN, the mg of protein of the microsomes, and the incubation time.

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. Nominally, one may expect for an inhibitor the percent of control activity values

to vary between approximately 0% near the high inhibition concentrations and approximately 100% near the

Battelle Study No. G6083l6 10



low inhibitions concentrations. However, due to experimental variation, individual observed percent of control

values sometimes extended below 0% or above 100%.

The spreadsheet calculated dpmlmL for each aliquot of extracted aqueous incubation mixture and average

dpm/mL and total dpm for each aqueous portion (after extraction). Multiplication of the volume (mL) of

substrate solution added to the incubation by the substrate solution radiochemical content (dpm/mL) yielded the

total dpm present in the assay tube at initiation. The total dpm remaining in the aqueous portion after extraction

divided by the total dpm present in the assay tube at initiation times 100 yielded the percent of the substrate that

was converted to product. The total dpm remaining in the aqueous portion after extraction was corrected for

background by subtracting the average dpm present in the aqueous portion of the background activity control

tubes (for that day/assay). This corrected dpm was then converted to nmol product formed by dividing by the

substrate specific activity (dpm/nmol). The activity of the enzyme was expressed in nmol (mg proteiny1min-i

and was calculated by dividing the amount of estrogen formed (nmol) by the amount of microsomal protein

used (in mg) times the incubation time (in min). Average activity in the full activity control samples for a given

study was calculated. Percent of activity remaining in the presence of various inhibitor concentrations was

calculated by dividing the aromatase activity at a given inhibitor concentration by the average positive full

activity control and multiplying by 100.

3.7.2 Statistical Analyses

3.7.2.1 Concentration Response Fits for the Reference Chemicals

For the reference chemicals, an independent concentration response curve fit was carried out for each

replicate. 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 ofthe concentration of reference chemical (e.g. if concentration = 1O-s then X = -5). Let:

Y = percent of control activity in the inhibitor tube.

X = logarithm (base 10) ofthe concentration.

DA VG = average dpms across the repeat tubes with the same reference chemical concentration.

ß = slope of the concentration response curve (ß will be negative).

u= 10glOICso (ICso 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 = 100/(1 + 10(LJXlß) + f.

where f. is the variation among repetitions, distributed with mean 0 (zero) and variance proportional to

DA VG (based on the Poisson distribution theory for radiation counts). The variance was approximated by

y.
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The response curve was fitted by weighted least squares nonlinear regression analysis with weights

equal to llY. Model fits were carried out using Prism softare (Version 4.0). Observed individual percent

activity values above 100% were set to 99.5%. Observed individual percent activity values below 0% were

set to 0.5%.

Concentration response models were fitted for each replicate test within each reference chemicaL. For

each replicate the estimated logloICso (¡.) 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 was reported (see Appendix G for full statistical analysis).

3.7.2.2 Graphical and Analysis of Variance Comparisons Among Concentration Response Curve Fits

For each replicate, the individual percent of control values were plotted versus logarithm ofthe

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 was plotted versus logarithm of reference chemical concentration. The

average concentration response curve across replicates was superimposed on the same plot.

Graphs were prepared for the parameter estimates from the response curve model fits to visually assess

the estimates and their variations.

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

The means of the full enzyme activity control values within each replicate and chemical were

calculated as the reference value for 100% of control for the replicate and chemicaL. The percent of control

for each repetition within each replicate and chemical was calculated as the ratio of the repetition value

divided by the corresponding 100% of control reference value. Graphs of the percent of control values

indicating the repetition portion by replicate and chemical for background activity, full enzyme activity

controls, negative and positive controls were prepared. Graphs displaying the differences of the means of

the beginning repetitions and the means of the end repetitions within each replicate and chemical were

prepared. A mixed effects model was fit to the percent of control values for each control. The fixed

effects were assigned as the chemical type, portion, and portion by chemical interaction. The random

effects were assigned as replicated within reference chemical and portion by replicate interaction within

chemicaL.
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3.7.2.4 Statistical Software

Concentration response curves were fitted to the data using the non-linear regression analysis features

in the Prism statistical analysis package, Version 4.0. Supplemental statistical analyses and displays such

as summary tables, graphical displays, analysis of variance, and multiple comparisons were carried out

using the SAS statistical analysis system, Version 9.

4.0 RESUL TS

4.1 Radiochemical Purity

The radiochemical purity for the substrate androstenedione was 97% as reported by RTI International

(Appendix C).

4.2 Stock Formulation Analysis

The formulation stability and formulation analysis results for all four reference chemicals and the positive

and negative control chemicals from the Battelle CR are included in the reports presented in Appendix D.

Some of the formulation analysis data are summarized in Table 14.

Table 14 - Formulation Analysis Data
-

Chemical/
Stock Manufactui"ei"'s

Stock Solution Known
Date of Last Use on \VA 4-16,Substance Chemical ID Preparation Stability

Code Solution ID Purity (%)
Date (days)

Task 5

1/A Aminoglutethimide 1-AG-1 ~ 99 1/24/2005 59 3/16/2005
2IB Chrysin 1-CHRY-1 98.20 1/25/2005 100 3/15/2005
l/C Econazole 1-ECON-1 98 2/72005 56 2/24/2005
2/D Ketoconazole 1-KET-1 ~ 99 2/4/2005 60 3/2/2005
N/A Lindane 1-LIN-1 99.6 1/24/2005 168 3/16/2005
N/A 4-0H ASDN 2-ASDN-1 99 1/25/2005 173 3/16/2005

4.3 Protein Analysis

Protein concentration measurements were done according to the procedure provided in Section 3.5 of this report.

To measure the protein concentration, 1 :50 microsomes dilution in assay buffer were processed. The results for

measuring protein concentration in human placental microsomes for each day of use are presented in Table 16. The

average measured protein content of the human placental microsomes stock solution was 11.24 mglmL

(12.79% CV), with the range of 8.841 to 14.23 mg/mL.

In order to better characterize the protein assay, QC samples were included on some runs (see Section 3.5).

The QC results are presented in Table 15. The QC sample results indicate that determination oflow protein

concentrations is very unreliable (approximately -30% difference from known value). This may explain wide

day-to day differences found in determinations of protein concentration in placental microsomes. The average

concentration of the protein dilution (1 :50) that was assayed was about 0.22 mglmL (11.24/50). This

concentration falls near the low end of the reliable range of protein standard curve.
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Table 15 - Protein Concentration in QC Samples
---

Nominal
Assay Measured % Difference

Concentration Concentration Mean SD SEM %CV From
(mg/mL)

Date
(mg/mL) Knowu

212/2005 0.101
2/24/2005 0.086
2/28/2005 0.096

0.125 3/112005 0.099
0.084 0.025 0.009 29.0 -32.50

3/2/2005 0.113
3/14/2005 0.062
3/15/2005 0.037
3/16/2005 0.081
212/2005 0.515
2/24/2005 0.500
2/28/2005 0.492

0.500
3/1/2005 0.499

0.502 0.009 0.003 1.7 0.33
3/2/2005 0.511

3/14/2005 0.505
3/15/2005 0.490
3/16/2005 0.501
2/23/2 00 5 0.925
2/24/2005 0.958
2/28/2005 0.930

1. 000
3/1/2005 0.970

0.952 0.034 0.012 3.6 -4.79
3/2/2005 0.967

3/14/2005 1.016
3/15/2005 0.906
3/16/2005 0.945

4.4 Aromatase Activity

Aromatase activity was measured in the presence of eight concentrations of each of four reference

chemicals. Each assay set also included four types of controls (see Section 3.6). Three (or more) replicates

were run of each reference chemicaL. Information regarding assay dates, technicians, protein concentration,

substrate specific activity and tested reference chemical concentration ranges is presented in Table 16.

Radioactivity remaining in each assay tube after extraction ofthe unreacted substrate represents formed estrone.

The aromatase activity is calculated by normalizing the radioactivity present in each tube by the amount of

microsomal protein and the reaction time and has the units nmol/mg protein/min.
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Table 16 - Aromafase Assay Summary
--- - -- ---

Protein Stock Substrate Reference Chemical
Reference Refei'ence Assay Cone. (measUl'ed) Specific Activity Concentration Range

Chemical Code Chemical ID Replicate Date Technician (mg/mL) (I.Ci/l.g ASDN) (M)
1/A Aminoglutethimide 1 2/2/2005 TD 8.841 0.842 1.00E-03 to 1.00E-10
1/A Aminoglutetliimide 2 2/4/2005 TD 13.384 1. 025 1.00E-03 to 1.00E-08

1/A Aminoglutethimide 3 2/72005 TD 9.801 1. 044 1.00E-03 to 1.00E-08

1/A Aminoglutethimide 4 3/14/2005 TD 12.004 1.012 1.00E-03 to 1.00E-08
1/A Aminoglutethimide 5 3/16/2005 TD 10.192 0.996 1.00E-03 to 1.00E-08
2/B Chrysin 1 2/15/2005 TD 11.41 0.967 1.00E-04 to 1.00E-IO

2/B Chrysin 2 2/16/2005 TD 11.273 0.921 1.00E-04 to 1.00E-08

2/B Chrysin 3 2/17/2005 TD 9.813 0.939 1.00E-04 to 1.00E-08
2/B Chrysin 4 3/15/2005 TD 10.537 0.946 1.00E-04 to 1.00E-08

1/C Econazole 1 2/22/2005 TD 11.964 1.036 1.00E-03 to 1.00E-10
1/C Econazole 2 2/23/2005 TD 11.050 1.033 1.00E-06 to 1.00E-10
1/C Econazole 3 2/24/2005 TD 10.941 0.883 1.00E-06 to 1.00E-10
2/D Ketoconazole 1 2/28/2005 TD 14.225 1.000 1.00E-04 to 1.00E- 10

2/D Ketoconazole 2 3/1/2005 TD 10.584 0.978 1.00E-04 to 1.00E-07
21D Ketoconazole 3 3/2/2005 TD 12.767 1.074 1.00E-04 to 1.00E-07

4.4.1 Control Results

Each replicate set for each reference chemical included four types of controls, each run in quadruplicate. The

control types were full aromatase activity, background activity, positive and negative controls. The positive

control tubes contained the known aromatase inhibitor 4-hydroxyandrostenedione (4-0H ASDN), at a

concentration of 5 x 10-8 M and negative control tubes contained the known aromatase non-inhibitor, lindane, at a

concentration of 1 x 10-6 M. The control tubes were divided so that two of each type were run at the beginning of

the set and two were run at the end of the set. In general, there was about a 10 minute interval between the

beginning and the end of each replicate set. The aromatase activity in the full aromatase activity controls

represented 100% activity and since all aromatase activities were corrected for background, the background

activity controls necessarily were set to 0%. The mean activities for each type of control (except background) for

the beginning and end groups and the overall means, standard deviation (SD), standard error of the mean (SEM),

and coefficient of variation (CV) across replicates and across chemicals are presented in Table 17. Figures 1

through 4 contain graphical representations ofthe beginning and end percent control values for each type of

control for each reference chemical and replicate. The overall control values for background activity are

consistent (0.0000) across the replicates and chemicals. The overall control values for full enzyme activity control

and negative control are 0.0490 :l 0.0057 nmol/mglmin (11.70% CV) and 0.0486:i 0.0064 nmol/mglmin (13.17%

CV), respectively. The percent control values ofthe positive control are consistent, with an overall value of

approximately 56%.
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Table 17 - Aromatase Activity in Controls

Q0\o
00
(.û

Mean Overall (by chemicals)

Beginning Mean End
Reference Control Control Overall Mean Mean
Chemical Replicate (nmol/mg/min) (nmol/mg/min) (nmol/mg/min) SD SEM %CY (nmol/mg/min) SD SEM %CY

Full Aromatase Activity Controls
1 0.0914 0.0571 0.0742 0.0198 0.0099 26.68
2 0.0451 0.0417 0.0434 0.0021 0.001 I 4.84

Aminoglutethimide 3 0.0522 0.0457 0.0489 0.0044 0.0022 9.00 0.0476 0.0177 0.0056 37.17
4 0.0281 0.0298 0.0289 0.0044 0.0022 15.22
5 0.0437 0.0416 0.0427 0.0021 0.0011 4.92
1 0.0693 0.0586 0.0639 0.0065 0.0033 10.17

Chrysin
2 0.0596 0.0484 0.0540 0.0066 0.0033 12.22

0.0517 0.0113 0.0040 21.84
3 0.0533 0.0509 0.0521 0.0028 0.0014 5.37
4 0.0374 0.0358 0.0366 0.0010 0.0005 2.73
1 0.0502 0.0443 0.0472 0.0037 0.0019 7.84

Econazole 2 0.0626 0.0511 0.0569 0.0069 0.0035 12.13 0.0550 0.0078 0.0032 14.21
3 0.0644 0.0576 0.0610 0.0039 0.0020 6.39
I 0.0490 0.0419 0.0455 0.0042 0.0021 9.23

Ketoconazole 2 0.0473 0.0408 0.0440 0.0041 0.0021 9.32 0.0417 0.0057 0.0023 13.68
3 0.0368 0.0344 0.0356 0.0016 0.0008 4.49

Overall 0.0490 0.0057 0.0029 1 i. 70

Positive Controls
I 0.0331 0.0408 0.0369 0.0045 0.0023 12.20
2 0.0233 0.0219 0.0226 0.0009 0.0005 3.98

Aminoglutethimide 3 0.0285 0.0281 0.0283 0.0016 0.0008 5.65 0.0266 0.0066 0.0021 24.82
4 0.0203 0.0187 0.0195 0.0009 0.0005 4.62
5 0.0271 0.0240 0.0256 0.0019 0.0010 7.42
1 0.0362 0.0347 0.0355 0.0015 0.0008 4.23

Chrysin
2 0.0297 0.0283 0.0290 0.0011 0.0006 3.79

0.0305 0.0041 0.0014 13.30
3 0.0330 0.0315 0.0323 0.0012 0.0006 3.72
4 0.0249 0.0259 0.0254 0.0022 0.0011 8.66
I 0.0258 0.0262 0.0260 0.0005 0.0003 1.92

Econazole 2 0.018 0.0313 0.0315 0.0005 0.0003 1.9 0.0308 0.0041 0.0017 13.19
3 0.0356 0.0343 0.0349 0.0014 0.0008 4.30
1 0.0249 0.0214 0.0232 0.0021 0.0011 9.05

Ketoconazole 2 0.0256 0.0234 0.0245 0.0013 0.0007 5.31 0.0220 0.0033 0.0013 14.91
3 0.0192 0.0173 0.0182 0.0013 0.0007 7.14

Overall 0.0275 0.0041 0.0021 15.11

0\
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Table 17 - Aromatase Activity in Controls (Continued)

tv

Mean Beginning Mean End Overall (by chemicals)

Control Control Overall Mean Mean %
Reference Chemical Replicate (nmol/mg/min) (nmol/mg/min) (nmoUmg/min) SD SEM %CV (nmol/mg/min) SD SEM CV

Negative Controls
1 0.0876 0.0562 0.0719 0.0185 0.0093 25.73
2 0.0373 0.0422 0.0398 0.0061 0.003 1 15.33

Aminoglutethimide 3 0.0511 0.0446 0.0479 0.0041 0.0021 8.56 0.0461 0.0171 0.0054 37.02
4 0.0297 0.0269 0.0283 0.0018 0.0009 6.36
5 0.0447 0.0403 0.0425 0.0028 0.0014 6.59
1 0.0702 0.0677 0.0689 0.0023 0.0012 3.34

Chrysin
2 0.0534 0.0485 0.0509 0.0035 0.0018 6.88

0.0523 0.0135 0.0048 25.74
3 0.0578 0.0523 0.0551 0.0037 0.0019 6.72
4 0.0348 0.0334 0.0341 0.0014 0.0007 4.11
1 0.0493 0.0469 0.0481 0.0018 0.0009 3.74

Econazole 2 0.0592 0.0556 0.0574 0.0022 0.0011 3.83 0.0553 0.0061 0.0025 11.03
3 0.0629 0.0578 0.0604 0.0031 0.0016 5.13
I 0.0408 0.0473 0.0440 0.0038 0.0019 8.64

Ketoconazole 2 0.0453 0.0413 0.0433 0.0027 0.0014 6.24 0.0410 0.0049 0.0020 11.94
3 0.0361 0.0349 0.0355 0.0013 0.0007 3.66

Overall 0.0486 0.0064 0.0032 13.17



There was a consistent and statistically significant difference in activity for all controls between the beginning

and end control tubes. The difference in beginning and end control activities is presented graphically in the

statistical report in Appendix G.

4.4.2 Perceut of Control

The aromatase activity found in each assay tube was normalized to percent of control by dividing the

average full enzyme activity for the replicate. The percent of control values for each reference chemical

replicate and tube along with the mean, SD, SEM, and % CV of the percent of control across tubes within a

replicate are presented in Table 18.

Table 18 - Percent of Control Aromatase Activity Detected in Assays with Reference Chemicals---- --- -- - ---- -
Log Percent of Control---

Reference (Reference
Chemical Replicate Chemical) Tube 1 Tube 2 Tube 3 Mean SD SEM %CV

-3.00 0.22 0.56 0.23 0.34 0.19 0.11 57.47
-4.00 3.10 3.36 3.14 3.20 0.14 0.08 4.38
-5.00 25.61 24.72 23.92 24.75 0.85 0.49 3.42

1
-6.00

l ;
79.71 77.92 1.87 1.08 2.40

-7.00 92.77 101.6 7.83 4.52 7.74
-8.00 ~ 104.07 1.23 0.71 1.8
-9.00 96.44 101.48 2.63 1.2 2.59

-10.00 75.64 77.81 2.64 1.2 3.39
-3.00 0.21 0.11 0.25 0.19 0.07 0.04 37.95
-4.00 2.39 2.33 2.38 2.37 0.03 0.02 1.6
-5.00 19.31 19.09 18.31 18.90 0.53 0.30 2.78

2
-5.30 31.67 31.42 31.24 31.44 0.22 0.12 0.69
-5.60 46.96 46.43 46.02 46.61 0.31 0.18 0.66
-6.00 66.32 67.33 66.22 66.99 0.58 0.34 0.87
-7.00 89.46 90.51 92.17 90.71 1.7 0.79 1.1
-8.00 94.74 94.53 96.48 95.25 1.07 0.62 1.2

Aminoglutethimide -3.00 0.29 0.62 0.33 0.41 0.18 0.10 43.57
-4.00 3.83 3.85 4.60 4.09 0.44 0.25 10.72
-5.00 25.89 26.89 26.99 26.59 0.61 0.35 2.29

3
-5.30 42.69 41.08 42.46 42.08 0.87 0.50 2.07
-5.60 60.94 57.26 59.10 59.10 1.4 1.06 3.1 1

-6.00 81.4 81.43 78.67 80.41 1.2 0.88 1.89
-7.00 49.35 94.89 89.58 77.94 24.90 14.38 31.95
-8.00 -==-=- 102.45 1.6 0.67 1.4
-3.00 0.66 0.22 0.54 0.47 0.23 0.13 48.05
-4.00 6.75 7.14 7.61 7.17 0.43 0.25 6.01
-5.00 40.48 42.80 44.21 42.50 1.8 1.09 4.43

4
-5.30 56.55 55.06 59.36 56.99 2.18 1.26 3.83
-5.60 75.61 76.33 73.49 75.14 1.48 0.85 1.96
-6.00 80.38 84.05 82.38 82.27 1.84 1.06 2.23
-7.00 93.15 96.64 96.1 0 95.30 1.88 1.08 1.97
-8.00 92.79 91.1 95.31 5.23 3.02 5.49

5 -3.00 0.50 0.52 0.59 0.54 0.05 0.03 8.81
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Table 18 - Percent of Control Aromatase Activity Detected in Assays with Reference Chemicals (Continued)

Log Percent of Control
Reference (Reference
Chemical Replicate Chemical) Tube 1 Tube 2 Tube 3 Mean SD SEM %CV

-4.00 8.29 7.93 7.59 7.94 0.35 0.20 4.41
-5.00 40.24 38.60 39.83 39.56 0.85 0.49 2.16
-5.30 54.53 57.14 56.71 56.13 1.40 0.81 2.49

Aminoglutethimide 5 -5.60 74.47 72.17 67.19 71.8 3.72 2.15 5.22
-6.00 -= 88.20 85.51 88.15 2.62 1.1 2.97
-7.00 - 96.19 95.89 4.48 2.59 4.67
-8.00 99.26 99.24 101.45 3.81 2.20 3.76
-4.00 24.83 24.70 29.04 26.19 2.47 1.43 9.43
-5.00 14.69 16.48 15.62 15.60 0.90 0.52 5.74
-6.00 64.44 60.88 54.95 60.09 4.79 2.77 7.98

1
-6.60 78.95 80.92 92.95 84.27 7.58 4.38 8.99
-7.00 92.61 94.25 90.06 92.31 2.11 1.22 2.29
-8.00 95.45 96.44 96.53 96.14 0.60 0.35 0.62
-9.00 94.25 95.90 95.14 95.10 0.83 0.48 0.87

-10.00 95.10 94.10 97.71 95.64 1.6 1.08 1.95

-4.00 22.70 27.38 19.0 23.04 4.19 2.42 18.17
-5.00 26.46 26.14 28.1 6 26.92 1.09 0.63 4.03
-5.60 55.26 56.23 60.14 57.21 2.58 1.49 4.52

2
-6.00 74.75 75.61 76.02 75.46 0.65 0.37 0.86
-6.30 82.56 86.64 78.23 82.48 4.21 2.43 5.1 0

-6.60 89.69 93.13 90.70 91.7 1.77 1.02 1.94
-7.00 -= 88.08 88.62 90.43 3.61 2.09 4.00

Chrysin
-8.00 t-tJ 102.57 1.88 1.09 1.3
-4.00 31.60 32.54 26.84 30.33 3.06 1.6 10.08
-5.00 31.67 31.4 31.5 31.2 0.33 0.19 1.05--
-5.60 68.14 64.12 60.02 64.09 4.06 2.34 6.33

3
-6.00 80.03 82.82 82.73 81.86 1.9 0.92 1.94
-6.30 89.50 94.62 91.3 91.95 2.57 1.48 2.79
-6.60 92.82 91.49 95.49 93.27 2.04 1.8 2.18
-7.00 -= 99.22 97.80 98.71 0.79 0.46 0.80
-8.00 =- 98.79 100.67 1.69 0.97 1.67
-4.00 35.63 40.09 37.01 37.58 2.28 1.2 6.08
-5.00 46.07 43.74 42.04 43.95 2.02 1.7 4.60
-5.60 73.60 73.14 73.48 73.41 0.24 0.14 0.33

4
-6.00 89.77 87.35 83.38 86.83 3.23 1.6 3.72
-6.30 87.93 91.20 91.69 90.27 2.04 1.8 2.26
-6.60 83.61 90.92 95.35 89.96 5.93 3.42 6.59
-7.00 95.23 88.04 93.36 92.21 3.73 2.15 4.05
-8.00

l . EI
96.77 2.1 6 1.25 2.23

-3.00 -0.24 0.02 0.01 -9.49
-4.00 -0.32 0.11 0.06 -34.07
-5.00 -0.21 0.17 0.11 -82.62

Econazole 1
-6.00 0.09 0.18 0.04 0.18 0.11 -84.14
-7.00 1.5 2.00 2.22 1.99 0.24 0.14 11.82
-8.00 18.38 17.85 17.97 18.07 0.28 0.16 1.4
-9.00 70.80 71.62 71.07 71.6 0.42 0.24 0.59

- 1000 93.30 96.43 98.13 95.95 2.45 1.41 2.55
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Table 18. Percent of Control Aromatase Activity Detected in Assays with Reference Chemicals (Continued)

· . .... · . . · -6.00. O~~ ' O.O~ 0.~2 0:2 0.07 ~;4.87
-6.00 0.59 0.38 0.23 0.40 0.18 0.10 45.21
-7.00 1.64 1.69 1.61 1.65 0.04 0.02 2.45

2*
-7.30 3.63 3.22 3.03 3.29 0.31 0.18 9.31
-7.60 6.55 6.37 6.37 6.43 0.10 0.06 1.62
-8.00 15.94 12.59 15.87 14.80 1.91 1.1 12.93
-8.60 44.32 45.90 45.71 45.31 0.86 0.50 1.90

Econazole -9.00 72.74 68.89 69.30 70.31 2.11 1.22 3.01
-6.00 0.41 0.05 0.37 0.28 0.20 0.11 71.2
-7.00 1.4 1.90 2.13 1.92 0.20 0.11 10.19
-8.00 15.09 15.59 15.10 15.26 0.29 0.17 1.7

3
-8.30 26.08 25.71 25.51 25.77 0.29 0.17 1.2
-8.60 44.53 43.11 43.36 43.67 0.76 0.44 1.4
-9.00 65.92 68.00 69.51 67.81 1.0 1.04 2.66
-9.60 92.82 88.49 86.98 89.43 3.03 1.75 3.39

-10.00 90.58 89.63 94.28 91.0 2.46 1.42 2.69
-4.00 6.02 6.43 6.43 6.29 0.24 0.14 3.76
-5.00 46.01 46.01 42.10 44.71 2.26 1.0 5.05
-6.00 87.78 85.88 86.48 86.71 0.97 0.56 1.2

1
-6.60 - 98.91 99.15 99.84 1.40 0.81 1.40
-7.00 96.80 98.46 99.19 98.15 1.2 0.71 1.5
-8.00 94.36 94.31 93.58 94.08 0.44 0.25 0.46
-9.00 94.31 94.29 91.1 93.24 1.84 1.06 1.98

- 1000 93.14 94.06 91.89 93.03 1.09 0.63 1.7
-4.00 5.38 5.63 5.91 5.64 0.27 0.15 4.70
-4.60 22.99 19.94 23.11 22.01 1.80 1.04 8.16
-5.00 42.81 40.29 40.52 41.21 1.9 0.80 3.38

Ketoconazole 2
-5.30 57.69 55.99 56.43 56.70 0.88 0.51 1.6
-5.60 72.68 69.90 70.75 71.1 1.42 0.82 2.00
-6.00 84.41 84.09 66.87 78.46 10.04 5.79 12.79
-6.60 86.18 88.02 89.63 87.94 1.3 1.00 1.96
-7.00 91.08 89.81 89.03 89.97 1.03 0.60 1.5
-4.00 6.08 6.21 6.29 6.19 0.11 0.06 1.1
-4.60 21.63 22.00 21.91 21.5 0.19 0.11 0.88
-5.00 42.02 39.85 40.19 40.69 1.7 0.67 2.87

3
-5.30 57.59 55.66 25.22 46.16 18.16 10.48 39.34
-5.60 72.24 68.07 66.76 69.02 2.86 1.65 4.15
-6.00 76.90 73.53 73.62 74.68 1.92 1.1 2.57
-6.60 93.27 85.43 88.48 89.06 3.95 2.28 4.44
-7.00 92.13 90.29 92.18 91.3 1.08 0.62 1.8

Shaded data greater than 100% were reset to 99.5% prior to the calculation ofICso. Shaded data less than zero were reset to 0.5% prior
to calculation ofICso.
* Technical error was made during dilution preparation and econazole dilution 1 x 10-6 was used two times, subsequent inhibitor

dilutions were as presented in Table 18.
** Data not taken into ICso calculation (technical error occurred during course of the assay).

Battelle Study No. G608316 24



The % CV at all tested concentrations (except the lowest) of the tested reference chemicals were below

15% with exception ofthe first replicate for econazole. The higher, 31.95% CV was noted for replicate 3 for

aminoglutethimide at the 1 x 10-7 M concentration and replicate 3 for ketoconazole at the 5 x 10-6 M

concentration (39.34% CV).

The mean percent of control activity for each replicate and the overall mean, SD, SEM and % CV across

replicates are presented in Table 19. The high % CV values were observed for replicates with

aminoglutethimide and chrysin.

Table 19 - Mean Percent of Control per Replicate
Reference Log (Ref. Mean Percent of Control Overall
Chemical Chemical) Rep 1 Rep2 Rep3 Rep4 RepS Mean SD SEM %CV

-3.00 0.34 0.19 0.41 0.47 0.54 0.39 0.13 0.06 34.35
-4.00 3.20 2.37 4.09 7.17 7.94 4.95 2.47 1.0 49.78
-5.00 24.75 18.90 26.59 42.50 39.56 30.46 10.11 4.52 33.20
-5.30 NA 31.44 42.08 56.99 56.1 3 46.66 12.23 6.12 26.22

Aminoglutethimide -5.60 NA 46.61 59.10 75.14 71.28 63.03 12.91 6.45 20.48
-6.00 77.92 66.99 80.41 82.27 88.15 79.1 5 7.77 3.48 9.82
-7.00 101.6 90.71 77.94 95.30 95.89 92.20 8.79 3.93 9.53
-8.00 104.07 95.25 102.45 95.31 101.45 99.71 4.15 1.85 4.16
-9.00 101.48 NA NA NA NA NC NC NC NC

-10.00 77.81 NA NA NA NA NC NC NC NC
-4.00 26.19 23.04 30.33 37.58 29.29 6.28 3.14 21.46
-5.00 15.60 26.92 31.2 43.95 29.50 11.3 5.86 39.76
-5.60 NA 57.21 64.09 .73.41 64.90 8.13 4.69 12.53
-6.00 60.09 75.46 81.86 86.83 76.06 11.62 5.81 15.28

Chrysin -6.30 NA 82.48 91.95 90.27 a 88.23 5.05 2.92 5.73
-6.60 84.27 91.7 93.27 89.96 89.67 3.85 1.92 4.29
-7.00 92.31 90.43 98.71 92.21 93.42 3.63 1.82 3.89
-8.00 96.14 102.57 100.67 96.77 99.04 3.09 1.5 3.12
-9.00 95.10 NA NA NA NC NC NC NC

-10.00 95.64 NA NA NA NC NC NC NC
-3.00 -0.24 NA NA NC NC NC NC
-4.00 -0.32 NA NA NC NC NC NC
-5.00 -0.21 NA NA NC NC NC NC
-6.00 0.04 0.21 0.28 0.1 8 0.12 0.07 69.86
-7.00 1.99 1.65 1.92 1.85 0.18 0.10 9.69
-7.30 NA 3.29 NA NC NC NC NC

Econazole -7.60 NA 6.43 NA b a NC NC NC NC
-8.00 18.07 14.80 15.26 16.04 1.7 1.02 11.03
-8.30 NA NA 25.77 NC NC NC NC
-8.60 NA 45.31 43.67 44.49 NC NC NC
-9.00 71.6 70.31 67.81 69.76 1.4 1.01 2.50
-9.60 NA NA 89.43 NC NC NC NC

-10.00 95.95 NA 91.0 93.73 NC NC NC
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Table 19. Mean Percent of Control per Replicate (Continued)

Reference Log (Ref. Mean Percent of Control Overall- - - - - -
Chemical Chemical) Re 1 Rep2 Rep3 Re 4 RepS Mean SD SEM %CV

-4.00 6.29 5.64 6.19 6.04 0.35 0.20 5.79
-4.60 NA 22.01 21.5 21.93 NC NC NC
-5.00 44.71 41.21 40.69 42.20 2.19 1.6 5.18
-5.30 NA 56.70 46.16 51.43 NC NC NC
-5.60 NA 71.1 69.02 70.07 NC NC NC

Ketoconazole -6.00 86.71 78.46 74.68 b a 79.95 6.15 3.55 7.69
-6.60 99.84 87.94 89.06 92.28 6.57 3.79 7.12
-7.00 98.15 89.97 91.3 93.22 4.34 2.51 4.66
-8.00 94.08 NA NA NC NC NC NC
-9.00 93.24 NA NA NC NC NC NC

-10.00 93.03 NA NA NC NC NC NC
NA = Not applicable- this test concentration was not assayed in this replicate.
NC = Not calculated- only one or two data points - no mean, SD, SEM or % CV calculated.
a There was no replicate 5 for chrysin, econazole and ketoconazole.
b There was no replicate 4 for econazole and ketoconazole.

4.4.3 ICso Values

For each reference chemical and replicate the percent of control aromatase activity values were fitted to the

equation presented in Section 3.7.2.1 using Prism 4.0 and the ICso and slope were calculated. The concentration

response curves for aminoglutethimide, chrysin, econazole, and ketoconazole are presented in Figures 5 through 8,

respectively.
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Replicate 1 Replicate 2 Replicate 3 Replicate 4 ReDlicate 5

Sigmoidal dose-response (variable slope)

Best-fit values

BOTTOM 0.0 0.0 00 0.0 00
TOP 100 100 100 100 100
LOGEC50 -5.470 -5.670 -5.436 ..5.161 -5.181
1-LLSLOPE -1.018 -0.9532 -0.9816 -0.9950 -0.9592
EC50 3.385E-06 2.137E-06 3.660E-06 6.906E-06 6.596E-06

S td. Error

LOGEC50 0.01351 0.01218 0.01089 0.0 I 968 0.01405
H1LLSLOPE 0.01797 0.01882 0.0 I 953 0.03027 0.02130

95% Confidence Intervals

LOGEC50 -5.499 to -5.442 -5.695 to -5.645 -5.459 to -5.414 -5.202 to -5.120 -5.210 to -5. 152
I-ILLSLOPE -1.056 to -0.9807 -0.9923 to -0.9142 -1.022 to -0.9410 -1.058to-0.9318 -1.003 to -0.9151
EC50 3. 172E-06 to 3.613E-06 2.016E-06 to 2.265E-06 3.474E-06 to 3.8S6E-06 6.281E-06 to 7.592E-06 6. 168E-06 to 7.054E-06

Goodness of Fit 

Degrees of Freedom 19 22 21 22 22
R' (unweighted) 0.9986 0.9961 0.9968 0.9904 0.9961
Weighted Sum of Squares (l/Y) 0.8064 1.654 1.469 4.701 2.338
Absolute Sum of Squares 52.30 115.2 93.99 282.0 122.4
Sy.x 1.659 2.288 2.116 3.580 2.359

Constraints

BOTTOM BOTTOM ~ 0.0 BOTTOM = 0.0 BOTTOM ~ 0.0 BOTTOM ~ 0.0 BOTTOM ~ 0.0
TOP TOP ~ 100.0 TOP ~ 100.0 TOP ~ 100.0 TOP ~ 1000 TOP = 100.0

Data

Number of X values 7 8 8 8 8

Number of Y replicates 3 3 3 3 3
Total number of values 21 24 23 24 24
Number of missing values 0 0 I 0 0

Replicate 1

Sigmoidal dose-response (variable slope)

Best-fit values

BOTTOM

TOP

LOGEC50

o

100

-5.470
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Replicate 2 Replicate 3

o

100

-5.670

o

100

-5.436

Reiilicate 4 Replicate 5

o

100

-5.159

o

100

-5.181
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HILLSLOPE -1.018 -0.9532 -0.9816 -0.9965 -0.9592

EC50 3.385E-06 2. 137E-06 3.660E-06 6.94IE-06 6.596E-06

Std. Error

LOGEC50 0.01351 0.01218 0.01089 0.01968 0.01405

HILLSLOPE 0.01797 0.01882 0.01953 0.03027 0.02130
95% Confidence
Inteivals

LOGEC50 -5.499 to -5.442 -5.695 to -5.645 -5.459 to -5.414 -5.199to-5.118 -5.210 to -5.153
-0.9923 to - -1.059 to-

HlLLSLOPE -1.056 to -0.9807 0.9142 -1.022 to -0.9410 0.9337 -1.003 to -0.9151
3. i 72E-06 to 2.016E-06 to 3.474E-06 to 6.318E-06 to 6.1 68E-06 to

EC50 3.613E-06 2.265E-06 3.856E-06 7.624E-06 7.054E-06

Goodness of Fit

Degrees of Freedom 19 22 21 22 22

R' (unweighted) 0.9986 0.9961 0.9968 0.9905 0.9961
Weighted Sum of

Squares (lfY) 0.8064 1.654 1.469 4.711 2.338
Absolute Sum of

Squares 52.30 115.2 93.99 278.8 122.4

Sy.x 1.659 2.288 2.116 3.560 2.359

Constraints

BOTTOM BOTTOM ~ 0.0 BOTTOM = 0.0 BOTTOM ~ 0.0 BOTTOM = 0.0 BOTTOM = 0.0

TOP TOP ~ 100.0 TOP ~ 100.0 TOP ~ 100.0 TOP = 100.0 TOP ~ 100.0

Data

Number of X values 7 8

NumberofY
replicates 3 3 3

Total number of
values 21 24 23 24 24

Number of missing
values 0 0 i 0 0

Figure 5 - Fitted Concentration Response Curves for Aminoglutethimide
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Replicate 1 Replicate 2 Replicate 3 Replicate 4

Sigmoidal dose-response (variable slope)

Best-fit values

BOTTOM 0.0 0.0 0.0 0.0
TOP 100 100 100 100
LOGEC50 -5.807 -5.393 -5.160 -4.752
HILLSLOPE -0.6870 -0.5970 -0.5723 -0.4597
EC50 1.58E-06 4.042E-06 6.921E-06 1.72E-05

Std. Error
LOGEC50 0.1134 0.07050 0.09077 0.08748
HlLLSLOPE 0.1015 0.05858 0.07143 0.04547

95% Confidence Intervals
LOGEC50 -6.043 to -5.572 -5.540 to -5.247 -5.348 to -4.972 -4.933 to -4.570
l-LLSLOPE -0.8976 to -0.4765 -0.7185 to -0.4755 -0.7205 to -0.4242 -0.5540 to -0.3654
EC50 9.064E-07 to 2.678E-06 2.887E-06 to 5.660E-06 4.487E-06 to 1.068E-005 1.67E-06 to 2.691E-05

Goodness of F it
Degrees of Freedom 22 22 22 22
R' (unweighted) 0.9158 0.9426 0.8981 0.9023
Weighted Sum of Squares (l/Y) 6300 30.02 40.93 20.09
Absolute Sum of Squares 1947 1062 1786 1106

Sy.x 9.409 6.947 9.009 7.090

Constraints

BOTTOM BOTTOM ~ 0.0 BOTTOM ~ 0.0 BOTTOM ~ 0.0 BOTTOM~O.O
TOP TOP ~ 1000 TOP ~ 100.0 TOP = 100.0 TOP ~ 100.0

Data

Number of X values 8 8 8 8

Number ofY replicates 3 3 3 3

Total number of values 24 24 24 24
Number of missing values 0 0 0 0

Figure 6 - Fitted Concentration Response Curves for Chrysin
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Replicate 1 Replicate 2 Replicate 3

Sigmoidal dose-response (variable slope)

Best-fit values

BOTTOM 0.0 0.0 0.0
TOP 1000 100.0 100.0
LOGEC50 -8.628 -8.678 -8.718
HILLSLOPE -1.043 -1.083 -1.035
EC50 2.355E-09 2.099E-09 1.913E-09

Std. Error

LOGEC50 0.03035 0.01378 0.01230
HILLSLOPE 0.04083 0.02014 0.02272

95% Confidence Intervals

LOGEC50 -8.69 i to -8.565 -8.706 to -8.649 -8.744 to -8.693
HILLSLOPE -1.28 to -0.9588 -1.125 to -1.041 -1.082 to -0.9882
EC50 2.038E-09 to 2.723E-09 1.966E-09 to 2.242E-09 1.804E-09 to 2.028E-09

Goodness of Fit 

Degrees of Freedom 22 22 22
R' (unweighted) 0.9995 0.9982 0.9965
Weighted Sum of Squares (l1Y) 4.895 1.956 1.976
Absolute Sum of Squares 15.73 25.05 100.8
Sy.x 0.8456 1.067 2.140

Constraints

BOTTOM BOTTOM ~ 0.0 BOTTOM ~ 00 BOTTOM ~ 0.0
Tnp Tnp ~ inn n Tnp = inn n Tnp~ inn n

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

Figure 7 - Fitted Concentration Response Curves for Econazo1e
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Replicate 1 Replicate 2 Replicate 3

Sigmoidal dose-response (variable slope)

Best-fit values

BOTTOM 0.0 0.0 0.0
TOP 100.0 100.0 100.0
LOGEC50 -5.106 -5.216 -5.246
HILLSLOPE -1.043 -0.9201 -0.8685
EC50 7.830E-06 6.08IE-06 5.675E-06

Std. Error

LOGEC50 0.02991 0.02884 0.02597
HILLSLOPE 0.04869 0.04367 0.0346 i

95% Confidence Intervals

LOGEC50 -5.168 to -5.044 -5.276 to -5.156 -5.300 to -5. 192
HILLSLOPE -1.44 to -0.9420 - 1.011 to -0.8295 -0.9404 to -0.7965
EC50 6.788E-06 to 9.033E-06 5.298E-06 to 6.978E-06 5.01IE-06 to 6.426E-06

Goodness of Fit 

Degrees of Freedom 22 22 21
R' (unweighted) 0.9810 0.9662 0.9780
Weighted Sum of Squares (l/Y) 5.043 10.70 6.985
Absolute Sum of Squares 449.0 699.2 448.0
Sy.x 4.518 5.638 4.619

Constraints

BOTTOM BOTTOM ~ 0.0 BOTTOM ~ 0.0 BOTTOM ~ 0.0
TOP TOP ~ 100.0 TOP ~ 100.0 TOP ~ 100.0

Data

Number of X values 8 8 8

Number of Y replicates 3 3 3

Total number of values 24 24 23
Number of missing values 0 0 i

Figure 8 - Fitted Concentration Response Curves for Ketoconazole
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For aminoglutethimide, econazole, and ketoconazole, the percent of control activity values for the tested

concentrations essentially span the range 0 to 100%. The model fits the data well for each of these reference

chemicals. In the case of chrysin, however, where the percent of control data for the tested concentrations

ranges from approximately 23 to 100%, the model does not fit the data as welL. The poor fit arises due to the

constraint inherent in the equation for the top and bottom plateaus to be 100 and 0%, respectively. In the

current case, with the model constrained so that the top and bottom plateaus are 100 and 0%, Prism estimates

the logloICso value as the log concentration corresponding to 50% remaining activity, even when data do not

fully span the 0 to 100% range.

Figure 9 shows the concentration response curve fits of each replicate per reference chemical superimposed

on one plot. There are noticeable differences between curves for the same reference chemical across replicates.

The highest variations were observed between five replicates of amino glutethimide and four replicates. When

only three first replicates of aminoglutethimide are superimposed on one plot higher similarity (better fit) between

curves is observed. The curve fit is poor for chrysin since the data do not span the entire 0 to 100% range.
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110

110 100 Replicate1
100 Replicale1 Õ 90 Repiicate 2

~ 90 Replicate 2 :i 80i: Replicate 3i: 80
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Figure 9 - Concentration Response Curve Fits (Overlay of Individual Replicate Results)
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Figure 10 presents the results of curve fitting across the replicates for each reference chemicaL. The mean

percent of control data for repetition within a replicate (as presented in Table 19) were fitted to the modeL.

Aminoglutethimide (5 replicates) Aminoglutethimide (3 replicates)
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110100
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Figure 10 - Concentration Response Curve Fits (Across Replicates)
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The 1Cso and slope data are summarized in Table 20 by chemical and replicate. The status of each response

is also indicated in the table. The concentration response curves for aminoglutethimide, ketoconazole, and

econazole are characterized as "Complete (C)" since the percent of control data essentially spanned the 0 to

100% range. The curves for chrysin are characterized as "Incomplete (II)" since the percent of control data

ranged from ca. 15 to 100%. The standard errors of the parameter estimates of 10gioICso are consistent across

the replicates with the highest for chrysin. For the response curves estimates of the slope, the standard errors of

the slope estimates for all reference chemicals are consistent within the chemicals, with the highest for chrysin.

Table 20 - Summary of LogioICso and Slope and their Associated Standard Errors (SE)

Reference Chemical SE SE Mean*
Chemical Code Replicate LoglOICso LoglOICso Slope Slope Status ICso ICso

1 -5.470 0.01351 -1.018 0.01797 C 3.39 l.M 4.13a ¡.M
2 -5.670 0.01218 -0.9532 0.01882 C 2.14 ¡.M

Aminoglutethimide l/A 3 -5.436 0.01089 -0.9816 0.01953 C 3.66 ¡.M
2.99b ¡.M4 -5.161 0.01985 -0.9950 0.03047 C 6.91 ¡.M

5 -5.181 0.01405 -0.9592 0.02130 C 6.60 ¡.M
i -5.807 0.1134 -0.6870 0.1015 II 1. 6 ¡.M

Chrysin 2IB
2 -5.393 0.07050 -0.5970 0.05858 II 4.04 ¡.M

5.27 ¡.M
3 - 5.160 0.09077 -0.5724 0.07144 II 6.92 ¡.M
4 -4.752 0.08748 -0.4597 0.04547 II 17.72 ¡.M
i -8.628 0.03035 -1. 04 3 0.04083 C 2.36 nM

Econazole 1/C 2 -8.678 0.01378 -1.083 0.02014 Cc 2.10 nM 2.11 nM
3 -8.718 0.01230 -1.035 0.02272 C 1.91 nM
1 -5.106 0.02991 -1.043 0.04869 C 7.83 ¡.M

Ketoconazole 2ID 2 -5.216 0.02884 -0.9201 0.04367 C 6.08 ¡.M 6.47 ¡.M
3 -5.246 0.02597 -0.8685 0.03461 C 5.68 ¡.M

* Weighted geometric mean.

a. Calculated for 1 to 5 replicates.
b. Calculated for 1 to 3 replicates
c. The curve was not tested at the lowest concentration (10 -10 M) due to a technical error. If this concentration would have been

tested, then the curve would have been characterized to 100 percent and, it was for this reason, that the curve was classified as
being "Complete".

The calculated weighted geometric mean ICso value calculated for all five replicates of aminoglutethimide

is 4.13 ¡.M and when calculated for first three replicates is 2.99 ¡.M. The ICso weighted geometric mean values

calculated for chrysin, econazole and ketoconazole are 5.27 ¡.M, 2.11 nM and 6.47 ¡.M, respectively.

The weighted geometric mean ICso values are slightly different from values reported in the statistical report

(Appendix G). During statistical analysis, all experimental data were included into analysis (Appendix G,

page 3); as for results presented in the main part ofthis report, some data were not taken into calculations as

specified in Table 18.

5.0 DISCUSSION

The presented study (Task 5) involved testing the response of human placental microsomes aromatase to the

presence of four reference chemicals. Eight different concentrations of each reference chemical, ranging from

1 x 10-10 to 1 x 10-3 M were applied to create the dose response curves. Data from the first replicate of each reference
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chemical were reviewed and the target concentrations were adjusted to better define the concentration response curve.

Five independent replicates for aromatase assays were performed with aminoglutethimide, four with chrysin, and

three with econazole and ketoconazole. The additional replicates (two for amino glutethimide and one for chrysin)

were added to the study (as requested by Sponsor) because the results from the second replicate for

aminoglutethimide and the first for chrysin appeared aberrant. The overall ICso value for all four reference chemicals

are presented in Table 20. Replicate to replicate variation in ICso was high for aminoglutethimide and chrysin and

was much lower for econazole and ketoconazole.

The two-parameter model used for concentration-response curve fitting leads to unsatisfactory curve fits where

data do not span the entire 0 to 100% range (chrysin). However, the applied model is calculating the ICso properly

as the concentration corresponding to 50% inhibition.

The microsomes used in presented study were prepared at RTI. At the time of preparation, the protein content

of the microsomal suspension was determined to be 14 mg/mL.

For the presented study, the protein content of the microsomal preparation was measured each time the aromatase

assay was run (total 15 runs). The average determined protein concentration was 11.24 mglmL (12.79% CV). In order

to better characterize the protein assay, QC samples were included in some runs (starting from February 23, 2005). The

data show acceptable correlation (, 5% difference from known value) of calculated and known amounts for QC samples

at 0.500 and 1.000 mg/mL. However, at a nominal concentration of 0.125 mglmL the difference between measured and

known concentration was greater than 30%. The microsomal protein dilutions that were actually measured in the protein

assay had a concentration of about 0.22 mglmL (J 1.241 50).

This concentration falls between the low end of the reliable range of the protein standard curve and the low end

of the standard curve range (0.14 to 1.0 mg/mL) and therefore may be subject to a large variance from the true

value. Furthermore, the microsomal dilution that was used for protein measurement was not the same dilution that

was used in the aromatase assay. The dilution used in the aromatase assay was ten-fold more dilute than that used

for protein determination.

Because the concentration of protein used in the aromatase assay is very low (0.0125 mg/mL) and because the

aromatase activity is calculated by normalizing the amount of product by the protein content, relatively small

variations in protein content can have a large effect on the measured aromatase activity.

Four types of controls were used for the aromatase assay: a full activity control which served as the 100%

activity control, a background activity control which was used to correct for non-enzymatic product formation and

other coincidental radiochemical content in the assay mixture, a positive control which used a known aromatase

inhibitor and a negative control which used a known aromatase non-inhibitor.

All calculated aromatase activities were corrected for the radioactivity in the background activity control, so the

average background control activity for a replicate necessarily was 0 (zero). The average full aromatase activity

across all 15 runs ofthe aromatase assay was 0.0490 :l 0.0057 nmol/mglmin (J 1.70% CV). The positive control

activity across 15 runs averaged 0.0275 :l 0.0041 nmol/mglmin (15.11 % CV), approximately 56% of full aromatase

activity and the negative control activity averaged 0.0486 :l 0.0064 nmollmglmin (13.17% CV), approximately

99.2% offull aromatase activity.
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For almost all controls, a decrease in aromatase activity was noted between the controls run at the beginning of

each replicate and those run at the end of the replicate. It may suggest an issue with decreasing aromatase activity

over time.

The full statistical analysis report is presented in Appendix G. There are some small differences in data

obtained from Prism output and data presented in the statistical report obtained by applying the SAS statistical

analysis system.

6.0 CONCLUSION
The responsiveness (in a concentration dependent manner) of the human placental microsomes aromatase assay

to aminoglutethimide, chrysin, econazole, and ketoconazole was confirmed.

It was determined that econazole was the most potent aromatase activity inhibitor (ICso = 2.11 nM) from the

group of four studied reference chemicals.

The importance of microsomal protein accuracy and precision determination was established.

The dependency between the amount of protein used in the aromatase assay and determined aromatase activity

was observed. The high variability in calculated aromatase activity may be explained by inaccurate protein

concentration determination.

The applied model for fitting the concentration dependent curve worked well for aminoglutethimide, econazole,

and ketoconazole, but needs some improvements for compounds like chrysin.
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AROMATASE ASSAY VALIDATION:
CONDUCT STUDIES WITH CENTRALLY PREPARED MICRO SOMES

1.0 OBJECTIVS

The objective of this protocol is to describe procedures for conduct of the aromatase assay using
human placental microsomes. In this tak, studies will be conducted with four potential aromatase
inhibitors (reference chemicals) to demonstrate the responsiveness of the assay. Microsomes wil
be prepared by the lead laboratory (RTI International).

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.

This in vitro test method involves combining microsomes, substrate, appropriate cofactors and test
substances in a common reaction vesseL. The effect of the test substances on microsomal enzye
activity is evaluated by measuring the amount of the product formation.

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

2.0 MATERILS RECEIPT AND/OR PREPARATION

A sufficient supply of chemical reagents, radiolabeled and non-radiolabeled androstenedione, and
human placental microsomes will be obtained prior to initiation of the first set of experiments to
ensure that suffcient quantities are available to conduct the studies.

Procedure for identification of the test system: 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.

2.1 Substrate

2.1.1 Substrate Name/Supplier

The substrate for the aromatase assay is androstenedione (ASDN). Non-radiolabeled
and radiolabeled ASDN wil be used. The non-radio labeled ASDN and the
radiolabeled androstenedione ((ll3)HJ-androstenedione, CHJASDN) wil be provided
to the laboratories by Battelle's Chemical Repository (CR). The CR will forward all
applicable infOlmation regarding supplier, lot numbers and reported/measured purity
for the substrate to the laboratories and this information will be included in study
reports. The radiochemical purity of the CHJASDN (of each lot that is used) wil be
assessed by the lead laboratory (R TI). The radiochemical purity wil be greater then
approximately 95%, if less then 95%, then the Sponsor wil be notified.

iiCopyrighl 2005, Bollelle. All Rights Reserved.
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2.1.2 Preparation of Substrate Solution for use in Aromatase Assay

A solution containing a mixture of non-radiolabeled and radiolabeled eH)ASDN will
be prepared to achieve 100 nM final concentration of ASDN in the assay and the
amount of tritium added to each incubation about 0.1 IlCi. This substrate solution
should have a concentration of 2 IlM with a radiochemical content of about 1 IlCilmL.

The following ilustrates the preparation of a substrate solution using a stock of
eH)ASDN with a specific activity of2S.3 Ci/mmol and a concentration of 1 mCi/mL.
Prepare a 1:100 dilution of the radiolabeled 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 Ilg/mL. Combine 4.5 mL of the 1 ¡i/mL solution of ASDN, 800
ilL of the eH)ASDN dilution and 2.7 mL buffer to make 8 mL of substate 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 ilL) and combine with
scintillation 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 IlCi/tube.

2.2 Reference Chemicals

The reference chemicals for this task are aminoglutethimide, chrysin, econazole and
ketoconazole (Table i).

Table 1. Reference Chemicals for Task 5

Test Substace CAS Number Molecular Fonnula Molecular Weight Basis of Selection
(g/mol)

Aminoglutethirnde 12S-84-8 CtlHI6NiOi 232.3
Non-steroidal aromatase
inhibitor

Chrysin 480-40-0 CI5HIoO.. 2S4.2 Potent flavonoid.

Ecomizole (nitrate) 24169-02-6 C"H"CI,N,O-HNO, 444.7 Potent imidazole anti-
fungal

Ketoconazole 6S277-42-1 C26HuChN404 S31.43
Weak imidazole anti.
fungal

2.2.1 Reference Chemical Formulation and Analysis

Reference chemical stock solution wil be prepared and analyzed by the CR and
distributed to the laboratories. Reference chemicals wil be formulated in buffer,
absolute ethanol and dimethyl sulfoxide (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 ofthe
solvent to inhibit the enzyme. Fresh dilution 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 the 20 ilL of
the dilution to a 2 mL assay volume. lnfonnation on the storage conditions for
reference chemical stock solutions will be provided by the CR.

I!Cnpyright 2005, Ballelle. All Rights Reserved.
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2.3 Control Substances

The known aromata inhibitor, 4-hydroxyandrostenedione (4-0H ASDN), wil be used as
the positive control substance. A known aromatas non-inhibitor, lindane, wil be used as the
negative control substance. Table 2 contains identity and propert information for these
substances.

Table 2. Control Substances

Molecular Weight TMget
Test Substance CAS Number Mölec;.ïlnf Fonnula Cönærnrlltlùn ìn Bä.is for ScleetÌtm

(gmol) Assay eM)

4-0HASDN 566--3 Cl9lhlJ:i 302.4 5 x 10" Kno"wn aromntase inhibitor

Lindahe S 8.89-9 C,H.Ci. 290,8 l x 10"'
Affects StAR aOO cholesterol
metaboUsm¡ no a.fQmatase aç-ivity

2.J.I Control Substance Formulation and Analysis

Control substances stock solutions wil be prepared and analyzed by the CR and
distributed to the laborato.res. Control Substances will be fOtl1Uliited in buffer,
absolute ethanol or DMSO. The total volume of contröl substance formulation used in
each assay should be no more than 1 % of the total assay volume (Le., 20 ¡.L in a 2
mL assay) iii ordçr to minimize thc potential of the solvcnt to inhibit the cnzyme,
Fresh dilutiOlls of the stock solution wíJ be prepared in the same solvent as the stock
solution Oil the day of use. Dilutions wil be prepared such that the target
concentration of contrl substnce (Table 2) can be achieved by the addition of20 flL

of the dilution t~1 a 2 mL assay volume. Infomiation on storage conditions for control
substancc stock solution wiI be provided by thc CR.

2.4 Microsomes

Human placental microsomes wì.l be supplied to each laboratory by the lead laborato.ry.
These samples should be treated as potentially infectious and appropriate precautions must be
employed. The microsomes must be stored at approximately. 70°C. The approximate protein
content of the microsomes wil be 14 inglmL

Caution; Microsomes can be denatured by detergents. Therefore, it is Importnt to ensure that
aU glassware, etc. used in the preparation or usagc of microsomes is free of detergent residue.
New disposable test tu.bes, bottles, vials, pipcts 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.

On the day of use, inicrosomes wiU be thnwed quickly in a 37:l i QC water bath and then
immediately transferred to an ice bath. The microsomes wîl be rehomogenized using a
Polter-Elvejhem homogenizer (about 5.10 passes) prior to use. The inierosomes will be
diluted in buffer (seríal dilutions may be necessary) to an approximate protein concentration
of 0,025 mg/mL. The addition oflmL ofthat microsome dilution wil result in a final
approxÎmate protein concentration of 0.0125 mg/mL in the assay tubes. All microsome
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samples wil be kept on ice until they are placed in the water bath just prior to their addition
to the aromatase assay. The microsomes should not be left on ice for longer than
approximately 2 hours before proceeding with the assay or the microsomal enzyme activity
may be decreased.

Excess undiluted stock microsomes may be flash frozen in liquid nitrogen and returned to
ca. -70°C storage for future use. It is strongly recommended that stock microsomes to be
refrozen be divided into aliquots appropriate for use prior to refreezing in order to minimize
the number of freeze/thaw cycles.

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

2.5 Other Assay Components

2.5.1 Buffer

The assay buffer is 0.1 M sodium phosphate buffer, pH 7.4. Sodium phosphate
monobasic and sodium phosphate dibasic will be used in the preparation of the buffer.

Solutions of each reagent at 0.1 M will be prepared in 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 (ca. 2-8 °C).

2.5.2 Propylene Glycol

Propylene glycol wil be added to the assay directly as described below.

2.5.3 NADPH

NADPH (¡3-nicotinamide adenine dinucleotide phosphate, reduced form), is the
required co-factor for aromatase. The final concentration in the assay will be 0.3 mM.
TypicaIly, a 6 mM stock solution wil be prepared in assay buffer and then 100 fJL of
the stock wil be added to the 2 mL assay volume. NADPH solution must be prepared
fresh each day and kept on ice until use.

3.0 PROTEIN ASSAY

The protein concentration in the microsomes wil be determined each day of microsome use in
the aromatase assay by using a DC Protein Assay kit purchased from Bio-Rad (Hercules, CA).
A 6-point standard curve wil be prepared; target range wil be from 0.14 to 1.0 mg proteinmL.
The protein standards wil be made from bovine serum albumin (BSA). To a 25 iiL aliquot of
microsomes solution (1:50 dilution ofmicrosomes may be required) or standard, 125 iiL of
BioRad DC Protein Kit Reagent A wil be added and mixed. Next, 1 mL ofBioRad DC Protein
Kit Reagent B will be added to each standard or microsomes solution and the samples wil be
gently mixed. The samples will be allowed to sit at room temperature for at least 15 min to allow
color development. (The absorbances are stable for about i hour.) Each sample (unknown and
standards) will be transferred to disposable polystyrene cuvettes and the absorbance (750 nm)
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wil be measured using a spectrophotometer. The protein concentration of the microsomal sample
wil be determined by interpolation, reading the concentration of protein on the standard curve
that corresponds to its absorbance.

4.0 AROMATASE ASSAY METHOD

The assays wil be pedormed in 13xl 00 mm test tubes maintained at 37:! 1°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), ¡JHJASDN, NADPH, and buffer (0.1 M sodium phosphate
buffer, pH 7.4) will be combined in the test tubes (total volume 1.0 mL). The final concentrations
for the assay components are presented in Table 3. The tubes and the microsomal suspension will
be placed at 37 :! i °C in the water bath for approximately five minutes prior to initiation of the
assay by the addition of i mL of the diluted microsomal suspension. The total assay volume will
be 2.0 mL, and the tubes wil be incubated for iS min. The incubations will be stopped by the

addition of methylene chloride (2.0 mL); the tubes will be vortex-mixed for ca. 5 s and placed on
ice. The tubes will be then vortex-mixed an additional 20-25 s. The tubes wil then be
centrifuged using a Beckman GS-6 centrifuge with GH-3.8 rotor for i 0 minutes at a setting of
1000 rpm. The methylene chloride layer wil be removed and discarded; the aqueous layers are
extracted again with methylene chloride (2.0 mL). This extraction procedure wil be performed
one additional time, each time discarding the methylene chloride layer. The aqueous layers will
be transferred to vials and duplicate aliquots (0.5 mL) will be transferred to 20-mL liquid
scintilation counting vials. Liquid scintillation cocktail (Ultima Gold, Packard, 10 mL) wil be
added to each counting vial and shaken to mix the solution.

Table 3. Optimized Aromatase Assay Conditions

Assay Factor (units) Human Placental

Microsomal Protein (mglmL)" 0.0125

NADPH (mM)' 0.3

eHJASDN (nM)' 100

Incubation Time (min) 15

, Final concentrations

Analysis of the samples wil be performed using liquid scintilation spectrometry (LSS).
Radioactivity found in the aqueous fractions represents amount of formed 3HiO.

5.0 DETERMATION OF THE RESPONSE OF AROMATASE ACTIVITY TO
REFERENCE CHENlCALS

Each replicate will test the response of aromatase activity to the presence of eight concentrations
of 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
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task wil 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 four 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 give replicate. A single replicate study of a given chemical
is described in Table 4.

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 the test substance solutions) and
microsomes)

· background activity controls (all components that are in 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 a single concentration)
· negative controls (all components that are in the full aromatase controls, except

vehicle, and with the addition of lindane at a single concentration).

Four test tubes of each type control are included with each replicate and are treated the same as
the other samples. The controls sets will 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 Section 4.0 with the following modification.
Reference chemical solution (or vehicle) wil be added to the mixture of propylene glycol,
substrate, NADPHand buffer in a volume not to exceed 20 flL 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 will be reviewed and, if necessary, the
concentration ofreference chemical used in the second and third replicates can be adjusted. The
decision whether to adjust test concentration wil rest with the Study Director. The decisions
should be based on the results from the first replicate with the following guidelines in mind:

. If insolubility is observed at the high concentration (i 0-3 M), then set the highest

concentration for the second and third replicates at the highest concentration that
appeared to be soluble (limited to i 0-4 or i O-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 10.5 M, then add midlog
concentration(s) near estimated 1Cso 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 4. Reference Chemical Study Design

Test
Samplef)'pe RepetitÎons

Dt$cciption Chemicál
(tt$t tubes) concentration

(Ml

Full ActivÌly Control 4 Complete assay" wìth rcfirence
NlAchemical vchicle """(wi

Background ActivÎty Control 4
Complete asSly with reference vehicle

NfAcontrol omiling NADPH

Positive Control 4 Complete assiiy' wllh positive control 5x l¡¡&chemical (4.oHASDN)added

N.igaiive Cunttól 4 Complete assay' wÎth negative control
I x 10'"

chemÎcal (lndane) added

Reference Chemical Concentration i 3
Complete assay wilh Reference Chemical i x m'added

Rcl;"cncc Chemkal Conccniratiun 2 3
Complete asy with Reference Chemical

1 x 1(Yadded

Rel~rence Chemical Cotlcentration 3 3
Complete assay with Reference Chemical

i x IO'~added

Refè,enec Chern ieal Concentration 4 3
Complete assai' with Refirincc Chemkal

1 x 10'.
added

Reference Chcmical Cnnceitration 5 3
Complete assay with Reference Chemical

1 x 10.7
added

Reference Chemical COMenlratiQI 6 3
Complete assay with Reference Chemical Ix 10'

added

Reference Cliemìcal Cnncenlratioo Î 3
Complete ássay with Reference ChciìlÌèal

i x 10.9added

Relè,ence Chemical Concctltration 8 3 Complete assay with Reference Ch~'Ilíca1
i x 10.,.added

,1 ,'The CQmplete Asay oontans buffe" propylene gljool, m,crOSùm.1 protCIl, f H)ASDN and NADPH

6.0 DATA ANALYSIS

6.1 Aromatse 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
ca!eulaiion of aromatase activity and percent of control. The versioiiofthe spreadsheet used wil
be included in the report. A working document detaì1ng the use of this spreadsheet appears in
Appendix A,

6.2 Statistical Analyses

6.2. i Concentration Response Fits for the Test Substance

For the reference chemicals multiple independent replicates of tiie concentration response
curve fit wil be carried out, The number of replicates wil be three.
For each replicate two repeat tubes ofthc full enzyme activity controls (FEAC), the
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background activity controls (BAC) and the positive and negative controls will be run
prior to the repetition of the graded concentrations of the reference chemical and two
repeat tubes of each control will be run following the repetition of the reference chemicaL.

Three repetitions will be prepared for each concentration ofthe reference chemicaL.

For each repeat tube (FEAC, BAC, positive and negative controls and each reference
chemical concentration) the Excel database spreadsheet will include total observed
(uncorrected) disintegrations per minutes (dpms) per tube and total aromatase activity per
tube. The dpm and aromatase activity values will be corrected for background dpms, as
measured by average ofBAC control tubes. The aromatase .activity will be calculated as
the corrected dpm, normalized by the specific activity of the eH)ASDN, the mg of
protein of the microsomes, and the incubation time. The average (corrected) dpms and
aromatase activity across th!l four BAC control rèpeat tubes must necessarily be equal to
o within each replicate.

For each tube percent of control wil be determined by dividing the background corrected
aromatase activity for that tube by average background corrected aromatase for activity
for the four FEAC tubes and multiplying by 100. Nominally one might expect for an
inhibitor the percent of control activity values to vary between approximately 0% near
the high inhibition concentrations and approximately 100% near the low inhibition
concentrations. However due to experimental variation individual observed percent
control values wil sometimes extend below 0% or above 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
will be expressed on the log scale. In agreement with past convention, logarithms will be
common logarithms (i.e. base 10). Let X denote the logarithm of the concentration of
reference chemical (e.g. if concentration = i 0-5 then X = -5). Let

Y == percent of control activity in the inhibitor tube

X == logaríthm (base 10) of the concentration
DA VO == average dpms across the repeat tubes with the same reference chemical
concentration
ß == slope of the concentration response curve (ß wil be negative)

¡i == 10gioICso (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 = 100/(1 + i O(~-X)~l + 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 approximated by Y.

The response curve wilbe fitted by weighted least squares nonlinear regression analysis
with weights equal to IN. Model fits will be carried out using Prism softare (Version 3
or higher). Observed individual percent activity values above i 00% will be set to 99.5%.
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Observed individual percent activity values below 0% wil be set to 0.5%. 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
inibition wil be summarized as ICso (IO~) and slope (ß). The estimated ICso for a
reference chemical wil be a (weighted) geometric mean across the replicates. The
estimated overall standard error wil be based on the stadard errors within each replicate
and the replicate-to-replicate variability. The average value and standard error of
loglOICso or ß and the replicate-to-replicate component of variation wil be calculated

based on a one-way random effects analysis of variance model fit. For each reference
chemical and replicate the estimated 10glOICso (11), the within replicate standard error of

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

-"C" Complete. i.e. ranging from essentially 0 percent to 1 00 percent of control.
Incomplete. But can interpolate to 10gloICso.
Incomplete. But must extrapolate to 10gloICso.

-"II"
-"IX"

Replicates for which a concentration response curve cannot be fitted (and so an ICso
cannot be estimated) wil be referred to as "noninhibitors".

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 wil be superimposed on the plot. Individual plots wil be prepared for each
replicate.

Additional plots will 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 will be plotted versus logarithm of reference chemical
concentration. The average concentration response curve across replicates wil be
superimposed on the same plot.

For each replicate treat (ß, /-) as a random variable with mean (ß.vg, /-.vg). Let X and Y

(0-' Y -:100) denote logarithm of concentration and percent of control, as defined above.
The average response curve is

Yavg = i 00/( 1 + 1 0 ~.vg(¡ivg - X)).

Slope (ß) and 10glOICso (11) wil also be compared across replicates based on one-way
random effects analysis of variance, treating the replicates as random effects. For each of
ß and 11, plots wil be prepared that display the parameters within each replicate with
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associated 95% confidence intervals based on the within replicate standard error and
average across replicates with associated 95% confidence interval incorporating
replicate-to replicate variation.

6.2.3 Graphical and Analysis of Variance Comparisons ofFEAC, BAC, and Positive and
Negative Control Percent of Control Across Reference Chemicals and Replicates

Within each replicate of each reference chemical quadruplicate repetitions will be made
of the FEAC control, BAC 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) FEAC control values, and
expressed as percent of control. The average ofthe four BAC controls within a replicate
must necessarily be 0 percent and the average ofthe four FEAC controls within a
replicate must necessarily be 100 percent. The FEAC controls percent of control, the
BAC 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% (BAC control) or 100% (FEAC 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 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)
across reference chemicals and replicates within reference chemicals. Each plot will
have a reference line ofO.

Three-factor mixed effects analysis of variance models will be fitted, separately for the
FEAC control, the BAC control, and the positive and negative control tubes. The fixed
effect factors in the analysis of variance wil be:

. 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 BAC and FEAC
controls the average ofthe repetitions within a reference chemical and replicate lire
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.
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If the daily replicates are in control the portion main effect and the portion by replicate
within reference chemical interaction should be nonsignificant. 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 reference chemical
to the portion effect averaged across replicates within reference chemical, adjusting for
simultaneity 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.

6.2.4 Interlaboratory Statistical Analysis

The lead laboratory and each of the participating laboratories wil carr out "intra-

laboratory" statistical analyses based on their test data, according to this common
statistical analysis plan, developed by the Data Coordination Center (BattelJe). The Data
Coordination Center wil car out the "inter-laboratory" statistical analysis. It will
combine summary values developed in each of the intr-laboratory analyses to assess

relationships among the laboratory results, the extent of laboratory-to-Iaboratory
variation, and overalJ consensus estimates among the laboratories.

7.0 RETENTION OF RECORDS

AlJ records that remain the responsibility of the testing laboratory wilJ be retained in the archives
for the life of the contract.

8.0 QUALITY CONTROL/QUALITY ASSURNCE PROCEDURES

Quality control (Qc) and quality assurance (QA) procedures wil follow those outlined in the
Quality Assurance Project Plan (QAPP) that was prepared for this study. The study will 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, diaft 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 wil 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 test
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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-laboratory statistical analyses described in Section 6 of this document.

10.0 STUDY RECORDS TO BE MAAID

. 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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APPENDIX A

Notes for use of the spreadsheet: Aromatase _Master _Version I.I.xls
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Substrate Specific Activity Worksheet

This worksheet calculates:
L the radiochemical content (dpmlmL) of the substrte solution.
2. the new specìfc activÌty oftlie CHJASDN Ìn the substrte solution.

The first item is based on the results ofLSC analysis of weighed aJiquots oftlic substrate solution.

The second item is calculated by:
L determining the mass of ASDN (both radiolabeled and nonradiolabeled)/g of solution. This calculation
uses both the measurd mass of nonradiolabeled ASDN used in the solution prepartion and also the
specifc activity oftlie stock (3Hl ASDN.

2. the radiochemical content (mCilg) oftliesolution is then divided by the mass of ASDN/g solution to
arrve at the new specific activity for ("U)ASDN in the substrate soh.ition.

Data to be input include:
substrate solution aliquot weights (g) and dpm results,
weight (mg) of ASDN used iii original stock and volume (mL) of the original stock,
all dìlution factors for the dîlution of ASDN stock to the solution that was t1nally used in
substrate preparation,
weight (g) of ASDN dilution used to prepare substrate solution and total weight (g) of substrate
solution, and
spedfic activity ofthc stock (3HJASDN (f..iCi/rnmol).

ProtcinW orksheet

This worksheet calculates protein conte,nt based Oil absorbance data of standards and unknown samples
obtained when Slinpies are analyzed using a commercially available kit.

Data to be input include the concentration or protein standard stock solution (mgll 0 mL), protein stock
10, Sample IDs, absorbance data On 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 (corrcted absorbance vs. mg protein measured). The concentration of
protein in the unknowns is calculated based on the standard curve.

MicrosQmes andCbemical Dibiti.ons Worksheet

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

Data input include volumes used in the preparation of mi.rosomes dilutions. Also entered is the protein
concentt'tion of the stock microsomes. Normally, this value wil be detemiined using the protein
worksheet described above.

Test chemical concentrations are entcred in molar units ofthe final concentrations used in the assay.
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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 mixtue after extraction (this is a
measure ofthe 3HiO formed in the reaction).
Data input includes:
1. aliquot volume.
2. dpm measured for each aliquot of each sample.

Output:
The worksheet calculates the dpm/mL for each repetition 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.

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 3HiO formed.
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Section 5 (Cohnnns o.R)

This section calculates aromalasC activity iii each tube.

DatA input. V oluine of diluted mÎCrosomes used in assay tube lInd incubation time.

Output: Aroinatasc activity (nmol/ilg protein/min).

Results Sununary Worksheet

This worksheet S\lIMiiálÌze.s the results.

Section 1 (Columus A~D, Rows 3-1S)

This sectÎon summarizes comrol data.

Data input: None.

Output: Average and SD lor control samples for begÍliniug,end and overaH portions.

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

This section summarizes activity values áccording to inhibitOr level and replicate.

Data input: None.

Output: Log (test inhibitor).

Sectíf)U :\ (Columns H.L, Rows 18-28)

111is section calculates percent of control valUes for each test chemical conçentration and replìcate and
organize51hc data in a format suitable for importation into Prism Sofìware.

Data input: Nonc.

Output: Perceiit of control values with data arranged in a format suitable for importation into Prism
Softare.
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PROTOCOL AMENDMENT NUMBER 1

STUDY NUMBER: G608316

STUDY TITLE: Aromatase Assay Validation: Conduct Studies with Centrally
Prepared Microsomes (W A 4-16, Task 5)

PART TO BE CHANGED: Section 5.0, page 9, third bullet mark after at a single
concentration, i.e. 5 x 10 -8 M, will be added.
Section 5.0, page 9, fourth bullet mark after at a single
concentration, i.e. 1 x 10 -6 M, will be added.
Section 6.0. Through entire section abbreviations FEAC and
BAC will be replaced with full enzyme activity and
background activity, respectively.

Section 6.2.1, page 12. The "Status" of each response curve
wil be indicated as:

"C" Complete. i.e. ranging from essentially 0 to 100 percent
of control.
"11" Incomplete. But can interpolate to logioICso.
..IX" Incomplete. But must extrapolate to logloICso.

CHANGE TO: The "Status" of each response curve wil be indicated as:
"Complete" curve obtained for any particular chemical (100-
0%).
"Incomplete" curve but data points to at lest 50% inhibition.
"No inhibition" (no points below 80%). (See Attachment A).

REASON FOR CHANGE: Revision done on the request by Sponsor.

EFFECTIVE DATE: February 3, 2005

APPROVED BY:

07-1 r- OJ-

Date

O~;t,~;.Q~
,;I -/5 -05

Date
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Table 4. Reference Chemical Study Design

CJ

Test
S.mple type Repetitions

Description Chern ie.1
(test tubes) concentration

(M)

Full Activity Control 4 Complete assail with reference
N/Achemical vehiele control

Background Activity Control 4
Complete assay with reference vehicle

N/Acontrol omitting NADPH

Positive Control 4 Complete assay" with positive control
S x 10"chemical (4-0H ASDN)added

Negative Control 4
Complete assay" with negative control

I" 10.6chemical (lindane) added

Reference Chemical Concentration i 3
Complete assay with Reference Chemical

1" 10')added

Reference Chemical Concentration 2 3
Complete assay with Reference Chemical

1" 10"added

Reference Chemical Concentration 3 3
Complete assay with Reference Chemical

i x 10"added

Reference Chemical Concentration 4 3
Complct~ assay with Reference Chemical

i x 10"added

Reference Chemical Concentration 5 3
Complete assay with Reference Chemical

I x 10.7added

Reference Chemical Concentration 6 3
Complete assay with Reference Chemical

1 x 10"added

Reference Chemical Concentration 7 3
Complete assay with Reference Chemical

1" 10.9added

Reference Chemical Concentration 8 3
Complete assay with Reference Chemical

1 ,,10.'0added
aThe Complete Assay contains burfer, propylene glycol, microsomal protein, (lH)ASDN and NADPH

6.0 DATA ANALYSIS

6.1 Aromatse Activity and Percent of Control Calculations

Relevant data will be 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 ofthe spreadsheet used will
be included in the reports. A working document detailing the use ofthis spreadsheet appears in
Appendix A.

6.2 Statistical Analyses

6.2.1 Concentration Response Fits for the Test Substance

r,~..!

For the reference chemicals multiple independent replicates of the concentration response
curve fit will be carried out. The number of replicates will be three.
For each rep!ica~e tV¡O repeat tubes of the full enzyme activity controls, the background

(ÇCopyright 2005, Danelle. All Rights Resen-ed.

Battelle Study No. G608316 A-22



Page i i of 19
Battelle Study No.: G6083 i 6

Preparation Date: January 26, 2005

o
activity controls and the positive and negative controls will be run prior to the repetition
of the graded concentrations of the reference chemical and two repeat tubes of each
control will be run following the repetition of the reference chemicaL. Three repetitions
will be prepared for each concentration of the reference cbemical.

For each repeat tube (full enzyme activity, background activity, positive and negative
controls and each reference chemical concentration) the Excel database spreadsheet will
include total observed (uncorrected) disintegrations per minutes (dpms) per tube and total
aromatase activity per tube. The dpm and aromatase activity values wil be corrected for
background dpms, as measured by average of background activity control tubes. The
aromatase activity will be calculated as the corrected dpm, normalized by the specific
activity of the ¡JHlASDN, the mg of protein of the microsomes, 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.

C,i

For each tube percent of control will be determined by dividing the background corrected
aromatase activity for that tube by average background corrcted aromatase for activity
for the four full enzyme activity tubes and multiplying by 100. Nominally one might
expect for an inhibitor the percent of control activity values to vary between
approximately 0% near the high inhibition concentrations and approximately i 00% near
the low inhibition concentrations. However due to experimental variation individual
observed percent control values will sometimes extend below 0% or above 100%.

Concentration response trend curves will be fitted to the percent of control activity values
within each ofthe repeat tubes at each reference chemical concentration. Concentration
will be expressed on the log scale. In agreement with past convention, logarithms will be
common logarithms (i.e. base i 0). Let X denote the logarithm of the concentration of
reference chemical (e.g. if concentration = 10" then X = -5). Let

Y " percent of control activity in the inhibitor tube
X " logarithm (base i 0) of the concentraiion
DA VG " average dpms across the repeat tubes with the same reference chemical
concentration
ß " slope of the concentration response curve (ß will be negative)
f1" log,olC,o (lC'o 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 = 100/( i + 1o(..X)ß) + e

r\~ !

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). The variance is approximated by Y.

The re,sponse curve will be fitted by weighted least squares nonlinear regression analysis
with weights equal to I/Y. Model fits will be carried out using Prism software (Version 3
or higher). Observed individual percent activity values above 100% wil! be set to 99.5%.

cgCopyright 2005, Battelle. All Rights Reserved.
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Observed individual percent activity values below 0% will be set to 0.5%. Model fits
wil be carried out using Prism softare (Version 3 or higher).

Concentration response models will be fitted for each replicate test within each reference
chemicaL. Based on the results of the fit within each replicate the extent ofaromatase
inhibition wil be summarized as IC'o (10 ") and slope (ß). The estimated IC,o for a
reference chemical will be a (weighted) geometric mean across the replicates. The
estimated overall standard error will be based on the standard errors within each replicate
and the replicate-to-replicate variability. The average value and standard error of
10gioIC,o or ß and the replicate-to-replicate component of variation will be calculated
based on a one-way random effects analysis of variance model fit. For each reference
chemical and replicate the estimated 10giolC,o (i.), the within replicate standard error of
i., the IC,o, the slope (ß), the within replicate standard error of ß, and the "Status" of each
response. curve will be displayed in a table. The "Status" of each response curve will be
indicated as:

."Complete" curve obtained for any particular chemical (100-0%).

."Incomplete" curve but data points to at least 50% inhibition.

."No inhibition" (no points below 80%).

Replicates for which a concentration response curve cannot be fitted (and so an IC'o
cannot be estimated) will be referred to as "noninhibitors".

6.2.2 Graphical and Analysis of Variance Comparisons Among Concentration Response Cnrve
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 will be superimposed on the plot. Individual plots will be prepared for each
replicate.

Additional plots will be prepared to compare the percent of control activity values across
replicates. For each replicate the average percent of control values will 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
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 will be
superimposed on the same plot.

For each replicate treat (ß, ).) as a random variable with mean (ß,vg, I'iov.). Let X and Y

(0": Y ":100) denote logarithm of concentration and percent of control, as defined above.
The average response curve is

Y ,vg = 1 OO/( i + io P,vg(,",vg - Xl).

Slope (ß) and 10gioIC,o (i.) will also be compared across replicates based on one-way
random effects analysis of variance, treating the replicates as random effects. For each of
ß and i., piots wiii be prepared that display the parameters within each replicate with

i&opyi-ight 2005, Bßttelle. All Rights Reserved.
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o
associated 95% confidence intervals based on the within replicate standard error and
average across replicates with associated 95% confidence interval incorporating
replicate-to replicate variation.

o

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

Within each replicate of each reference chemical quadruplicate.epetitions will 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 ofthe 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 will 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 ofthe 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 (Le., 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 reference chemicals and replicates within reference chemicals. Each plot will
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 wil be:

. replicate nested within reference chemical

. portion by replicate within reference chemical interaction.

c)

The residual error variation corresponds to repetition within reference chemical, replicate,
and portion. The response will be percent of coÍllrol. 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

(QCopyright 2005. BaltelLe. All Rights Reserved.
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"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 and the portion by replicate
within reference chemical interaction should be nonsignificant. 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 reference chemical
to the portion effect averaged across replicates within reference chemical, adjusting for
simultaneity by Bonferroni's method.

6.2.4 Statistical Software

Concentration response curves will 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 will 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.

6.2.4 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 will
combine summary values developed in each ofthe intra-laboratory analyses to assess
relationships among the laboratory results, the extent of laboratory-to-Iaboratory
variation, and overall consensus estimates among the laboratories.

7.0 RETENTION OF RECORDS

All records that remain the responsibility of the testing laboratory will be retained in the archives
for the life of the contract.

8.0 QUALITY CONTROL/QUALITY ASSURANCE PROCEDURES

Quality control (Qc) and quality assurance (QA) procedures will follow those outlined in the
Quality Assurance Project Plan (QAPP) that was prepared for this study. The study will 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

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

ceCopyright 2005, Battelle. All Rights Reserved.
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("i
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 test
chemical repetition), percent of control activity, IC50 ,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 ofthe intra-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 laboratoiy experiments and
results obtàined, 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

C:) List of any QAPP Deviations

(ì

~Cop)'right 2005, Battelle. All Rights Resel'ved.
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PROTOCOL AMENDMENT NUMBER 2

STUDY NUMBER: G608316

STUDY TITLE: Aromatase Assa;y Validation; Conduct Studies with Ccntrally
Prcpared Mierosoines (W A 4-16, Task 5)

PART TO BE CHANGED: Section 2.4, fourth paragraph, page 7.
Excess undiluted stock microsomes may be flash frozen in
liquid nitrogen and returned to ca. -70°C storage for future
use. It is strongly recommended that stock microsomes to be
refrozen be divided into aliquots appropriate for use prior to
refreezing in order to minimize the number Qf freez.elthaw
cycles.

CHANGE TO: Section 2.4, third paragraph, page () (ìt is moved to precede
the current ihirdparagraph).
Human pIacental microsomes (7 tubes orca. 500 ~LL each)
wil be thawed quickly in a 37 :l 1°C water bath and then
immediately transfer to an ice bath. The mierosoines will be
pooled and rehoiiogenized using a Potter-Elvejhem
homogenizer (about 5-10 pa.')ses). The pooled sample wil be
iiliquoted into jJlrtions appropriate for use in a single
experiment (ca. 150 ¡.L) and the samples will be flash frozen
and stored at ca. -70°C for f\xture use. Each tube wil provide
enough protein for a single experiment and any excess of
thawed microsomal solution will be discrded.

REASON FOR CHANGE: Revision done on the request by Sponsor. ThIs change wHl
standardize the number of freeze/thaw cycles experienced by
the microsomes used in this task to 2. The tìrst freeze was at
Ulicrosomes preparation, the first thaw and second freeze will
occur during the repacking described above and the second
thaw will occur at assay.

PART TO BE CHANGED: Section 2A, third paragraph, page 7, last sentence.
The microsomes should not be left on ice for longer than
approximately 2 hours before proceeding with the assay or
the microsomal enzyme activity may be decreased.

CHANGE TO: Microsomes are not be left on ice for longer than
approximately 2 hours before proceeding with the assay.
Appropriate documentation of time from thaw to use must be
maintained.

REASON FOR CHANGE: Revision done on the request by Sponsor.
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PROTOCOL AMENDMENT NUMBER 3

STUDY NUMBER: G608316

STUDY TITLE: Aromatase Assay Validation: Conduct Studies with CentraIly
Prepared Microsomes (W A 4-16, Task 5)

P ART TO BE CHANGED: Section 2.4., fourh paragraph, second sentence, page 7.
The microsomes wil be rehomogenized using a Potter-
Elvejhem homogenizer (about 5-1 0 passes) prior to use.

CHANGE TO: Section 2.4, fourh paragraph, second sentence, page 7..
The microsomes aliquot wil be vortexed about 5 seconds in
the microcentrifuge tube in which they are stored and then an
aliquot directly from that tube wil be removed for dilution
for use in the assay.

REASON FOR CHANGE: Revision done on the request by Sponsor.

EFFECTIVE DATE: February 11,2005

APPROVED BY:

Ol-lb-or-
Date

.~~ ,..,: -11-D5
Date
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PROTOCOL AMENDMENT 4

STUDY NUMBER: G608316

STUDY TITLE: Aroniatase Assay Validation: Conduct Studies with CentraUy
Prepared Mierø$oines (WA 4~16, Task 5)

PART TO BE CHANGED: the follówing sentence is being added in to Section 3.0

entitled Protei.n Assay, page 7 after third sentence in this
section.

Three Quality Control (QC) standards (0.125, 0.5 and 1.0 mg
protein/mL), obtained from Pierce (Rockford, IL) will be run
in duplicate with each assay.

REASON FOR CHANGE: The ab(yve sentenee is being added as per the Sponsor
request.

EFFECTIVE DATE: February 23,2005

APPROVED BY:

.6, ,¿. o!tvlJ
na D.Lusiak, Study Director

-2-00
Date

1-- ;: ..; -ôb
Date
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DEVIATION REPORT

G6083 i 6
AROMA T ASE ASSAY V ALIDA TION: CONDUCT STUDIES WITH CENTRALLY
PREPARED MICROSOMES

Type of Deviation: Protocol

Date of Deviation: From 2-15-2005 through the Study

Nature of Deviation: The protocol stated that the first replicate
concentrations were to be Ix 10.3 to 1 x iO.10M.

Cause of Deviation: The concentration of stock solutions of chrsin
and ketoconazole (send by the Sponsor) was
0.01 M. Using above stock solutions directly
(without dilution) to the aromatase assay
resulted in the final inhibitor concentration of
lx 10-4 M_

Impact of Deviation on the Study: None.

Corrective Action: None

Approved By: r JJ. ripU~ Date: 07 -()? -t/0

Original:
Copies:

Study File
H. Flory
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DEVIATION REPORT

G608316
AROMATASE ASSAY VALIDATION: CONDUCT STUDIES WITH CENTRALLY
PREP ARED MICROSOMES

Type of Deviation: Protocol

Date of Deviation: 02/24/05 and 02/28/05

Nature of Deviation: The protocol guidelines for using inhibitor
concentrations afer IÌrst replicate stated not to use
a concentration lower than 1 x 10-5 M.

Cause of Deviation: After examining the results obtained from the first
replicate for econazole the right range for
inhbitor concentration was chosen as i x i 0-6 to
Ix 10'IOM. Econazole exhibited a very potent
inhibition property, almost i 00% of inhibition
was noticed when i xl 0-3 to 1 x 10-6 M
concentrations were used. Choosing inhibitor
concentrations between 1 xl 0.6 to Ix io-1oM
allowed constructing better concentration
response curve for second and third replicate.

Impact of Deviation on the Study: None.

Corrective Action: None

Approved By: óc2~~ Date: 07 -f! l-rO&

Original:
Copies :

Study File
H. Flory
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4.0 PROJECT ORGANIZATION

The U.S. Environmental Protection Agency (EP A) 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 vi fro, manimalian, and
ecotoxicological screens and tests for identifying and characterizing endocrine effects through
exposure to pesticides, industrial chemicals, and environmental contaminants. The studies
conducted will be used to develop, standardize and validate methods, prepare appropriate
guidance documents for peer review of the methods, 311d develop technical guidance and test

guidelines in suppOli of the Office of Prevention, Pesticides and Toxic Substances regulatory
programs. The validation studies will 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 ofthe aromatase assay and examine assays
repoiied in the literature used to measure the effect of chemical substances on aromatase.

Prevalidation studies on the aromatase assay (Work Assignment (WA) 2-24) were
conducted to optimize the microsomal aromatase assay protocol for human placental microsomes,
demonstrate the utility of the microsomal assay to detect known aromatase inhibitors, and
compare the pedoimance of a recombinant assay system and the placental microsomal assays.
Concenis with this initial work involving high variability in some runs and parial 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 10 reference chemicals with different modes of action in order to
evaluate assay relevance.

l11is work assignment is composed ofmuItiple studies that are to be conducted by the lead
laboratory (Research Triangle Institute International (RTI), Research Triangle Park, NC) and
three paiiicipating laboratories (Battelle, Columbus, OH; In Vitro Technologies, Baltimore, MD;
WIL Research Laboratories, LLC, Ashlaiid, OH). l11is QAPP wil address the work to be
conducted in Task 5 of the work assignment.

A summary of the work assignment orgaiiization is shown in Figure 4-1.

Battelle Study No. G6083l6 B-6
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Portions ofthis work assigmnent will 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 staf 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
Jerr D. Johnson at Battelle through a series of planned conference calls and through the use of
written monthly reports.

General scientifc direction and supervision of the work perfonned under this work
assignment will be provided by Dr. Jerry D. Johnson, Battelle and Dr. James Mathews, RTI
Intemational. Dr. Johnson will serve as the Work Assignment Leader (W AL) for the
paricipating laboratories and Dr. Mathews for the lead laboratory (RTI).

Each laboratory wil have a study director in charge of overseeing the daily operation and
conduct of the study. TIie individual laboratoiy teams will execute the necessary tasks required in

the study protocols and ensure the data are collected and handled appropriately. All ofthese tasks
are clearly defmed in the study protocol.

The Quality Assurance Unit (QAU) representative for each laboratory will administer the
QAPP for the EDSP facility QA team members. The specifc responsibilities 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 con-ect 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 of TSAs, that all staf participating on the EDSP are

adequately trained.

Battelle Study No. G608316 B-8
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. Maintain complete facility-specific QA records related to the program.

. 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 repoit.

. 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 will serve as the
principal interface with the EPA's project offcer 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 wil be assisted
by an administrative deputy manager, Mr. Janies Easley. Mr. Easley wil manage the
procurement of all subcontracts, consultants, and purchased materials and services, and will
facilitate schedule and cost control. He has played a similar role on ten other large, multi-year,
level-of-effort task-order contracts for EP A. 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, will direct a team of QA 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 reports, 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. 111Ïs reporting relationship assures 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

Battelle Study No. G608316 B-9
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the microsomal assay to detect known aromatase inhibitors, and compare the performance of a
recombinant assay system and the placental microsomal assays. Concenis with this initial work
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 k) conduct the interlaboratory studies to detemiine the perfol1nance of several
laboratories in c.onducting the assay and should complete the validation of the placental aroniatase

assay. A companion work assiglUiient (W A 4-17) has been issued forthc conduct of the
recombinaiit aroma1ase assay.

~nie work assignment is comprised 01'9 tasks ofwhieh five tasks involve experimentation.

Task 3 Ü, a training task. TIie work in Tasks 4 through 7, is described in this QAPP. Table I
summarizes the validation tasks and the labol'lttory(ies) involved for each cxpcrimcntltl task

Table 1. Validation Study Plan Experiments

.Ta$~Numbe( i Task ; TM~~
...0

1 Not applicable (Develop '.rk 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
La borato r ies

5 Conduct Multiple Chemical Studies with Centrally lead laboratory + 3 Participating

Prepared Microsomes (RTI/Participating laboratories
la borator ies)

6 Prepare/Analyze Microsomes and Conduct Positive lead laboratory + 3 Participating

Control Study at Two Participating laboratories; laboratories
Analyze Microsomes at Lead and One Participating
laboratory

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 ex peri mental task

'EDMVAC ~ Endodrine Disruptor Method Validation Committee

Battelle Study No. G608316 B-lO



Endocrine Disruptor Screening Program QAPP
Placental Aromatase Validation Study
WA 4-16, Task 5

Version 1

January 24, 2005
Page 11 of 27

5.2 Backaround

TIie 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 identirying 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 EDMV AC will provide advice and counsel on the validation assays.

Estrogens are sex steroid hormones that are necessar for female reproduction and affect
the development of secondary sex characteristics offemales. 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 aromatae. 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 cotiex, the hypothalamus, and the
anterior pituitary in both sexes. TIie major source of estrogens in both postmenopausal women
and men occurs in extraglandular sites, patiicularly 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 convetis 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 ofthe 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 tlie development of aromatase inhibitors began in
the 1970's and have expanded greatly in the past three decades.

Battelle Study No. G608316 B-1l
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An in vitro aromatase assay could easily be utilized as an alternative screening method in
the Tier i Screening Battery to assess the potential effects of various envirolUnental toxicants on
aromatase activity. Both in vitro subcellular (microsomal) assays and cell-based assays are
available for measuring aromatase activity. TIie in vitro subcellular assay using human placental
microsomes, is cOlllnonly used to evaluate the ability ofpliarmaceuticals and environmental
chemicals to inhibit aromatase activity. In addition, human JEG-3 and JAR choriocarcinoma cell
culture lines, originally isolated from cytotroplioblasts of malignant placental tissues, have been
used as in vitro systems for measuring the effects of compounds on aromatase activity. TIiese cell
lines are also utilized for investigations on the effects of agents in placental toxicology.

Numerous I1avonoids and related pliytoestrogen 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 I1avonoids 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 will detect
environmental toxicants that possess the ability to inhibit aromatase activity. Prevalidation
studies on recombinant aromatase (W A 2-24) were conducted to optiniize the microsomal
aromatase assay protocol for human placenta, demonstrate the utility oftlie microsomal assay to
detect known aromatase inhibitors, and compare the perfOimance of a recombinant assay system
and the placental microsomal assays. Concerns with this initial work involving high variability in
some rnns and partial inhibition curves were addressed in a supplemental prevalidation study
(W A 4- 10). The objective ofthe cun-ent work assignment is to use the now optiniized assay to
obtain intra- and interlaboratory assay variability estimates to complete the validation of the
liuman placental microsome aromatase assay.

6.0 PROJECT/TASK DESCRIPTION

Only Task 5 is under the control of this QAPP. However, this QAPP also addresses the
other three experimental tasks in this work assignment and will be reissued prior to the staii of
each new task together with a finalized tak-specific template protocol included as an attachment.
TIie Task 5 template protocol is attached to the present QAPP. TIie task numbering scheme for
the original work assignment is employed in this document for ease of cross-referencing.

Battelle Study No. G608316 B-12
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Task 4: Conduct Positive Control Studies in the Participating Laboratories

This task was completed by staff at Battelle, WlL and In Vitro. RTl staf did not conduct
any experiments on this task but were involved in the review of the data produced by the other
laboratories. RTl provided human placental micro somes to the other laboratories for use in this
task. Battelle/RTI provided a boilerplate protocol for this Task to the paricipating 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 conductthree independent replicates of a 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'constnict a dose/response curve from which an lCso may be calculated.
Control nins 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 its results in a separate spreadsheet for each of the three
replicates and the results were compared both within and between laboratories.

The results of this experiment require technical review and approval prior to proceeding to
Task 5.

Task 5: Conduct Studies with Centrally Prepared Microsomes

l11Ìs Task will be completed by staff at RTl, Battelle, WlL and In Vitro. R Tl will provide
human placental microsomes to the other laboratories for use in this task. BattellelRTl will
provide a boilerplate protocol for this Task to the paricipating laboratories which they wil use to
prepare their laboratory-specific protocols. 111ese protocols will contain all necessary technical

detail for the conduct of this Task. Briefly, the Task requires that each laboratory conduct three
independent replicate studies on each of four test chemicals. All three replicates for a given
chemical will be conducted by the same technician within a laboratory. Control nins are also
included in each assay set to measure full aromatasé activity (without any inhibitor added) and
background activity (without N ADPH co-factor). In additional 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 test
and control chemicals to each laboratory as individual stock solutions and will conduct all
necessary pre-assay chemistry activities for the test and control chemicals.

Each laboratory will present their results in a separate spreadsheet for each of the three
replicates and the results will be compared both within and between laboratories.
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TIie results of this experiment would require technical review and approval prior to
proceeding to Task 7.

Task 6: Prepare Microsomes in Two Participating Laboratories

There are two activities in this Task. The first, to be conducted by Battelle and In Vitro,
requires those laboratories to obtain a human placenta, prepare micro somes and then to analyze
their microsome preparations for protein content and (uninhibited) aromatase activity. In
addition, those laboratories wil conduct two independent replicates ofthe Positive Control Study
(as used in Task 4) using their microsomal preparations. RTIIBattelle will supply a template
protocol that includes all technical detail required for the conduct of these experiments. Battelle's
CR will supply 4-0H ASDN to each laboratory as a stock solution. TIie laboratories wil submit
the results ofthese studies to Battelle and the data will be reviewed by Battelle and RTI prior to
submission to EP A. After EP A approves the results, the second portion of the Task can be
initiated.

For the second activity in this Task, Battelle and In Vitro will each ship portions oftheIr
placental microsomes preparations to the other three paiticipating laboratories. Each laboratory
will measure the protein content and (uninhibited) aromatase activity of the microsomal
preparations from both laboratories.

Each laboratory will present their results in a separate spreadsheet for each replicate and
the results wil be 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 wil receive microsomes from Battelle and In Vitro,
respectively, for use on this task.

RTIIBattelle will supply a template protocol describing all technical details for this task to
the participating laboratories from which they will prepare their laboratory-specific protocols.
Each laboratoiy wil conduct three independent replicate ~1udies with each of 10 chemicals. All
three replicates for a given chemical will be conducted by the same technician within a laboratory.
Control runs also wil 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 test and control chemicals to each laboratory as individual stock solutions and will
conduct all necessary pre-assay chemistiy activities for the test and control chemicals.

Battelle Study No. G608316 B-14



Endocrine Disruptor Screening Program QAPP
Placental Aromatase Validation Study
WA 4-16, Task 5

Version 1

January 24, 2005
Page 1 5 of 27

7.0 QUALITY OBJECTIVES AND CRITERIA

ll1e endpoints for W A 4-16 include the aromatase activity measured in the control and
inhibitor samples, the inter- and intralaboratory variance, and the ICso and slope values for each

inhibitor tested.

7.1 Data Qualitv Indicators

7.1.1 Precision

The activities of replicate tubes should be within the mean activity:! 15%. Each control
activity for each assay/laboratory should be within the overall mean:! 15% activity for that
control type for that laboratory.

Variance between laboratories and within laboratories will 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 should be statistically equivalent at the p:? 0.1 leveL. Any modifications to
this criterion will be discussed with the sponsor and added to the QAPP by amendment.

ICso and slope values calculated for each inhibitor should be statistically equivalent at the
p:?D.llevel both between and within laboratories. If data from an assay are statistical outliers, the
assay may be repeated.

7.1.2 Bias

ll1e control samples that are run with each assay wil be used to control for bias. If the
control samples for any assay do not meet the precision criteria described above, the assay may be
renin. Assays will be conducted blind at the technician level for test chemical identity.

7.1.3 Accuracy

Accuracy of the liquid scintillation spectrometry (LSS) data (from which is derived the
aromatase activity) will be assessed by analysis of a sealed standard of known radioactive content.
If the radioactivity in the sealed standard is more than 5% different from the known value, the
data will not be used. Samples may be recounted on another LSS or on the same LSS after any
problems with the instrument are corrected.
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8.0 SPECIAL TRAINING/CERTIFICATION

All personnel involved in handling radiolabeled materials will have completed a Radiation
Safety Training course. Training documentation will be maintained in the individual training
files. Each laboratory will be licensed to receive radiolabeled materials.

All personnel involved in handling human placental microsomes will have appropriate
training in the handling and disposition of biohazards. Training documentation wil be
maintained in the individual training files.

Staff from the paiiicipating laboratories have been trained on the performance of the
aromatase assay at RTI International as part of Task 3 of this work assignment. Personnel
paricipating in this training conducted the aromatase assay including full aroniatase control and
background control samples and a series of samples containing vai'ying amOlints of a known
aromatase inhibitor (4-0H ASDN). The resultant data were evaluated by Battelle and RTI
International and then submitted to EP A for review.

9.0 DOCUMENTS AND RECORDS

9.1 Retention of Specimens and Records

Archiving procedures will be specified in the individual protocols.

9.2 Qualitv Assurance Proiect Plan

This QAPP will be distributed to project participants initially, and whenever revised.
Previous versions will 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 i
Month, Year

Page I of i

is used to ensure that revision numbers and dates are obvioiis to dociiment 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 ofthe QAPP will be maintained, tracked, and managed by the
laboratories' QAU through the use of a master distribution list.

Battelle Study No. G608316 B-16
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9.3 Data Forms

All data fonu will 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 will 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
con-ection.

9.4 Microsome StoraCle Conditions

Microsomes must be stored at -70 to -80°C and the freezer temperature records must be
maintained.

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 EP A after
completion of each task. These data summaries will not be audited by Quality Assurance but will
be checked for accuracy by technical staff. ll1Îs procedure is necessary to provide a rapid tUt1
around of the data so that approval to proceed can be given by EP A.

Each laboratory will prepare an individual report for each task to be based on a template
provided by Battelle and wil submit these reports to Battelle. The purpose of these reports is to
provide a complete description about how the experiments were pedornied, present the results
that were obtained (including tables and graphs), and state the conclusions that were made for
each applicable W A task. R TI/Batielle will prepare a report for each task that summarizes all
work on the paiticular task and incorporates the reports from the participating laboratories as
Appendices for submission to EP A. Afer EPA comments have been received on each task
report and, if applicable, incorporated into a new version of the draft task report, then it wil be
issued as a final report.

Each 1mal task repoii will include:

. Abstract

. Objectives

. Materials and Methods

. Results

. Discussion

. Conclusions
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. References

. Summaiy data with statistical analyses

. Appendices which will include final reports with compliance statements for each
participating laboratory

. Protocol, any amendments, or any deviations from the protocol

. QAPP, any amendments, or aiiy deviations from the QAPP.

RTUBattelle will prepare a final Work Assignment repoi1 that summarizes the results of
the entire Work Assignment. This report wil consist of a statement ofthe objectives ofthe work
assignment, a summaiy of the results and a statement of conclusions for the Work Assignment.
111e individual task reports wil be referenced within this final repoi1.

9.5.2 QA Assessment Reports

QA assessment reports are maintained as confidential fies in the QAU.

9.5.3 Status Reports

Status/progress reports will 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

111e details of the experimental design for the task subject to this QAPP will 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

111e entire aqueous portion of the incubation mixtures remaining after el\1:raction with
methylene chloride (CHiCli) will be placed in appropriate containers. The samples will be mixed
well prior to the removal of aliquots for liquid scintillation counting (LSC). If there is insuffcient
time for preparing LSC samples on the day the assay is run, the samples will be refrigerated
ovemight. Samples remaining after preparation of LSC aliquots should be frozen aiid stored at
about -20°C. 111ese samples may be thawed, mixed and realiquoted, if necessary, due to
problems with LSC samples.

Each test and standard chemical wil be supplied to the pai1icipating laboratories by
Battelle as a stock solution at the highest concentration necessary for use in the assay. 111ese
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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

TIie test and standard chemical stock solutions wil he transfeITed to the Laboratories'
Material Handling Facility with a study specific transfer of material fonn. TIie samples will be
processed according to the SOPs for packing, shipment and documentation of shipment and
receipt.

12.2 Sample Collection Documentation

All samples (or sample sets) wil 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 are run with each assay. TIiese include 1) fiiII aromatase enzyme activity
controls (FEAC), 2) background controls (BAC), 3) positive controls and 4) negative controls.
Acceptance criteria and corrective actions where acceptance criteria are not met are described in
Section 7. Replicates are used as a means to monitor variability ofthe assay. Replicates will be
assessed for variance and those that are outside the acceptable range (mean:l 15%) will he
flagged as statistical outliers.

14.2 Data Collection

Data collection documentation wil be as described in applicable SOPs or protocols.
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Assay data, including weights and/or volumes of chemicals, solvents or other materials
used to prepare necessaiy solutions or samples, wil be recorded manually on data sheets. Protein
assay absorbance data may also be recorded manually on data sheets. All data sheets include a
title identifying the type of data to be recorded, the unique study code or protocol number, and the
initials and date of the data recorder(s) to authenticate the records.

Scintillation counter data wil be automatically saved to a data file that wil automatically
be assigned a unique filename. 111e data must be annotated to identify samples with the

sequential vial number. Procedures for converting CPM data to DPM data must be documented.

Relevant data from the data sheets and scintillation counter output (as DPM) wil 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 will be verified (100% QC) before they
are reported and this QC check will be documented on the spreadsheet printouts by techniciaii
initials and date.

Aromatase activity data will be entered automatically (through linked validated
spreadsheets) or manually into Prism data files for calculation ofICso. Data wil be entered
automatically (through linked validated spreadsheets) or mamially into spreadsheets for import
into SAS data files for statistical analysis. All manually entered data will undergo a 100% QC
check.

15.0 INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE

The following types of equipment are required for this W A: temperatme 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
tUVl J, data collection system). The equipment will 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 measmements, as well as the check weights that are used
to verify a balance's calibration status will 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 assigmnent.

Scintilation Counters will be calibrated using procedures described in the relevant SOPs.
Calibration of pH meters occurs as specified in relevant SOPs. The water bath, pipettes,
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spectrophotometer, and HPLC equipment will 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 will not be used for this work assignment.

17.0 INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES

Upon receipt, purchased items must be inspected for conformance to quality requirements
prior to use. All use of the product must be prior to the expiration dates, if applicable. Chemicals
will be received and stored in accordance with applicable SOPs.

18.0 NON-DIRECT MEASUREMENTS

No collection of any samples or sample data will be obtained from non-direct measures
such as computer data bases or programs.

19.0 DATA MANAGEMENT

19.1 Data Manaqement Overview

Data wil be maintained in notebooks and/or fies according to applicable facility SOPs.
TIie records will be kept in the appropriate rooms until there is a signed final repOli at which time
they wil be inventoried and placed in the facility archives according to applicable facility SOPs,
unless the sponsor requests that they be transfelTed to another archive location.

19.2 Data Transfer

Information 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 files, 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 pedorm assessments on W A activities and operations
affecting data quality and the raw data and final report. They wil repoii any findings to the Study
Director and management to ensure that the requirements in relevant SOPs, study protocols and
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W A QAPP, the QMP, and the FIFRA GLPs are met. The assessments for this study include
TSAs and ADQs. Pedonnance Evaluations do not apply to this QAPP.

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 conformance with the protocols, applicable facility or program SOPs, QAPP, QMP, and
GLPs. The. acceptance criteria are 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 will be properly documented and assessed
by management and the study director as to their impact on the study.

20.2 Type. Schedulina. and Performance of Technical Systems Audits

The following paragraphs provide an example of how the laboratories may pedorm
technical system audits.

Prior to the experimental start, the facility QA Team Member will convey a list of
inspections targeted for the study to the study director. WhenevBI' possible, TSAs should 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 include, but are not
limited to:

. Protocol review

. Placental collection and microsome preparation

. 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 will 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 wil 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 immediately notify the Study Director by telephone and/or e-mail of
any adverse findings that could impact the conduct of the study. 11iis direct communication will
also be documented in the audit report.

20.3 Audits of Data Qualitv

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. 111e acceptance criteria for the ADQ are
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that data collection, analysis, and reporting must meet the requirements ofthe applicable 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 SchedulinQ and Performance of Audits of Data Qualitv

Direct and frequent communication between the W A Leader/Study Director, laboratory
supervisor, and the QA Manager will 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 should also allow for a reasonable amount oftime 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 repoit using the audited data and
corrected tables. TIie repOlt text wil be reviewed to ensure that every statement is suppOlted by
the data and any discussions or conclusions drawn from the study are sUPPOlied by the data.

Findings wil then be reported and corrective actions undertaken as described earlier.

20.5 Audit Report Format

111e following paragraphs provide an example of how the laboratories may format an audit
repOli.

111e audit report consists ofa cover page for study information and additional page(s) with
the audit findings. All pages have header information containing the study protocol number, audit
report date, and audit type. 111e audit report date is the date on which the EDSP QA team
member signs the audit report and sends it to the Study Director and management.

111e cover page contains 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 repoit; and the dated signatures
of the Study Director and management. TIie distribution list may include additional nanies 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 repoit is sent to all
who need to respond. Subsequent page(s) 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

111e Study Director will respond to the TSA report within a specified number of working
days of receipt of the repoit as required by the laboratory's SOPs. There is no deadline for the
Study Director's response to an ADQ report except for the time constraint deriving from the
submission date of the final W A report. The Study Director forwards the audit report to
management for review. Management adds comments as necessary, signs and dates the report
and returns it to the EDSP QA team member. The EDSP QA team member assesses the
responses and verifies the conective actions. If a disagreement between the Study Director and
EDSP QA team member arises over a finding, it will 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 will be reported to the
Study Director's management. The action decided on by management will be documented in the
QA files.

During an assessment, if the auditor determines that adverse health effects could result or
W A objectives of acceptable quality cannot be achieved, the auditor follows the Stop Work
Procedure specified in the EDSP QMP (Section 3.3).

20.7 Independent Assessments

111e EDSP Battelle QA Manager (QAM), or designee, may conduct an independent TSA
and ADQ during the conduct of tl1Ís work assignment. Typically one independent audit may be
conducted during the work assigmnent. If major deficiencies are uncovered, additional
independent audits may be scheduled. 111e 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, has the option of conducting external
TSAs/ADQs.

21.0 REPORTS TO MANAGEMENT

The QA Manager will send periodic reports to the study director and management, which
detail significmÜ regulatory, protocol, and SOP issues. Also, the paiticipating laboratories will
report to the EDSP Program Manager mid W AL.

22.0 DATA REVIEW, VERIFICATION, AND VALIDATION

111e data produced under this work assignment will be reviewed by the technical personnel
for the validation process and by EDSP QA team members for the verification process (see

Battelle Study No. G608316 B-24



Endocrine Disruptor Screening Program ClPP
Placental Aromatase Validation Study
WA 4-16, Task 5

Version 1

January 24, 2005
Page 25 af 27

section 23). The criteria used for validation depend on the type of data. For dose solution sample
data, information regarding the condition ofthe containers and whether or not samples were
compromised is recorded in the sample chain-of-custody records. Compromised samples are not
analyzed. The criteria for validating data are those found in Section 7 (Data Quality Objectives).

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 will
be implemented according to facility SOPs. Chain-of-custody information, including the date,
study record(s) removed or retuined, and the name of the person removing or retuming the data
will be documented. At study completion, the Study Director will 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 conformance to the stated requirements for methodology
and quality. These personnel are responsible for reviewing the data, evaluating any technical
deviations or non-confoimances, and then detemlining the degree to which the data meet the
quality criteria stated in Section 7.

23.3 Data Verification

Data verification constitutes part of the ADQ process pedormed by EDSP QA team
members and described earlier. Verification ensures that i) 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 requiremelits specifed in the planning documents. Errors discovered during the data
evaluation will be corrected. The reported conclusions drawn from the data are verified by EDSP
QA team members during the repOli audit to confirm that they are true and accurate. TIie
procedure for resolving issues of data verifcation 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, are specified in
the Study Plan and/or protocols.
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1.0 OBJECTIVES

Task 5: Conduct Studies with Centrallv Prepared Microsomes

TIie objective of this protocol is to describe procedures for conduct of the aromatase
assay using human placental microsomes. In this task, the participating laboratories will conduct
studies with four potential aromatase Ï1ijbitors (reference chemicals) to demonstrate the
responsiveness of the assay. Microsomes will be prepared by the lead laboratory and supplied to
the participating laboratories.

1.1 Justification for Test System

TIie test system for this study is lnunan placental mIcrosomes. This test system was
selected because it provides a biological source ofthe 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

TIlÌs in vitro test method involves combining microsomes, substrate, appropriate co-
factors and test substances in a common reaction vesseL. The effect of the test substances on
microsomal enzyme activity is evaluated by measuring the amount ofthe product ofthe 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 microsomal preparation from the human placenta will.be obtained prior to
initiation ofthe first set of experiments to ensure that suffcient quantities are available to
conduct the studies.

2.1 Substrate

2.1.1 Substrate Name/Supplier

TIie substrate for the aromatase assay is androstenedione (ASDN). Non-radiolabeled and
radiolabeled ASDN will be used. TIie non-radiolabeled ASDN and the radiolabeled
androstenedione C¡lß-3H)-androstenedione, ¡3H)ASDN) will be provided to the laboratories by
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Battelle's Chemical Respository (CR). The CR will forward all applicable infoffiation regarding
supplier, lot numbers and reported/measured purity for the substrate to the laboratories and this
information will be included in study reports. The radiochemical purity of the ¡3H)ASDN will
be assessed by the lead laboratory and this information will be included in the study reports.
TIie radiochemical purity of the ¡3H)ASDN will be greater than approximately 95 percent.

2.1.2 Preparation of Substrate Solution for use in Aromatase Assay

Since the specifc activity ofthe stock ¡3H)ASDN is too high for use directly in the assay,
a solution containing a mixture of nonradiolabeled and radiolabeled ¡3H)ASDN is prepared such
that the :fiial concentration of ASDN in the assay is 100 nM and the amount of tritium added to
each incubation is about O. i ~iCi. This substrate solution should have a concentration of2 i-M
with a radiochemical content of about 1 ~iCi/mL.

TIie following illustrates the preparation of a substrate solution using a stock of CH)ASDN with
a specific activity of 25.3 Ci/mmol and a concentration of 1 mCilmL. Prepare a i: 100 dilution of
the radiolabeled stock in buffer. Prepare a 1 mg/mL solution of ASDN in ethanol and then
prepare dilutions in buffer to a final concentration of i i-g!mL. Combine 4.5 mL of the 1 ~1g!mL
solution of ASDN, 800 i- of the ¡3H)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. Afer mixing the solution well, weigh aliquots (ca 20 ~iL) and combine with
scintillation cocktail for radiochemical content analysis. TIie addition of 100 ~IL of the substrate

solution to each 2 mL assay volume yields a final CH)ASDN concentration of 100 nM with 0.1
i-Ci/tube.

2.2 Reference Chemicals

TIie reference chemicals for this task are amino glutethimide, chrysin, econazole and
ketoconazole (Table 1).

Test Substance CAS Number Molecular Formula Molecular Basis for Selection
Weight (g/mol) 

aniinoghitetlmide 125-84-8 C13H16N,O¿ 232.3 Non-steroidal aromatase inhibitor

clusin 480-40-0 C1jHlOO4 254.2 Potent flavonoid

econazole (nitrate) 24 I 69-02.6 C,8H"C13N,O-HN03 444.7 Potent imidazole anti-fual

ketoconazole 65277-42- i C,JI"CL,N404 531.43 Weak imidazole anti-ftigal

Table 1. Reference Chemicals for Task 5
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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 wil be fonnulated in buffer, absolute
ethanol or dimethylsulfoxide (DMSO). The total volume of reference chemical formulation used
in each assay should be no more than 1% ofthe total assay volume (i.e., 20 t-L in a 2 mL assay)
in order to minimize the potential ofthe solvent to inhibit the enzyme. Fresh dilutions ofthe
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 t-L of
the dilution to a 2 mL assay volume. hiformation on storage conditions for reference chemical
stock solutions will be provided by the CR.

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 property information for these
substances.

Table 2. Control Substances

Test CAS Molecular Moleciùar Weight
Target

Basis for SelectionConcentration in
Substance Niinber Forrmùa (g/mo!) Assay (M)

4-0H 566-48-3 CI9H2óO) 302.4 5E-8 Known aromatase inhbitor
ASDN
Lindan 58-89-9 C,H,C!, 290.8 IE-6 Affects StAR and cholesterol

metabolism; no aromatase activity

2.3.1 Control Substance Formulation and Analysis

Control substance stock solutions will be prepared and analyzed by the CR and
distributed to the laboratories. Control substances will be fotliulated in bufer, 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 t-L in a 2 mL assay) in order to minimize the
potential of the solvent to inhibit the enzyme. Fresh dilutions of the stock solution will 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 t-L of the dilution to a 2 mL assay volume. Information on storage conditions for control
substance stock solutions will be provided by the CR.
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2.4 Microsomes

*
Human placental microsomes will be supplied to each laboratory by the lead laboratory.

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 is 14 mg/mL.

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 micro somes 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.

On the day of use, microsomes are thawed quickly in a 37°C water bath and then are
immediately transferred to an ice bath. TIie microsomes will be rehomogenized using a Potter-
Elvejhem homogenizer (about 5-10 passes) prior to use. The microsomes are diluted in buffer
(serial dilutions may be necessary) to an approximate protein concentration of 0.025 mg/mL.
TIie addition of 1 mL of that microsome diluti on will result in a final approximate protein
concentration ofO.0125mg/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 2 h before
proceeding with the assay or microsomal enzyme activity may be decreased.

Excess undiluted stock microsomes may be flash frozen in liquid nitrogen and returned to
.70 to -80 DC storage for future use. It is strongly recommended that stock microsomes to be
refrozen be divided into aliquots appropriate for use prior to refreezing in order to minimize the
number offreeze/thaw cycles.

Diluted microsomes nìust 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 Bu ffer

TIie assay buffer is 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) are used in the preparation ofthe buffer. Solutions of each reagent at
0.1 M are prepared in distilled, deionized water and then the solutions are combined to a final pH
of7.4. TIie assay buffer may be stored for up to one month in the refrigerator (2-8 DC).
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2.5.2 Propylene Glycol

Propylene glycol (IT Baker, cat # 9402-01, 76.1 glmol) is added to the assay directly as
described below.

2.5.3 NADPH

NADPH (ß-nicotinamide adenine dinucleotide phosphate, reduced form, tetrasodiuni salt,
Sigma, cat # 1630, 833.4 g/mol) is the required co-factoi'for CYPI9. TIie final concentration in
the assay is 0.3 mM. Typically, a 6 mM stock solution is prepared in assay buffer and then
100 ¡.L of tiie stock is added to the 2 mL assay volume. NADPH must be prepared fresh each
day and is kept on ice.

3.0 PROTEIN ASSAY

The protein concentration ofthe microsome preparation will be detennined on each day
of use of the microsomes in the aromatase assay. A 6-point standard curve wil be prepared,
ranging from 0.13 to 1.5 mg proteinlmL. The protein standards will be made from bovine senim
albumin (BSA). Protein will be determined by using a DC Protein Assay kit purchased from
Bio-Rad (Hercules, CA). To a 25 ¡.L aliquot of unkown or standard, 125 ¡.L of BioRad DC
Protein Kit Reagent A will be added and mixed. Next, 1 mL of BioRad DC Protein Kit Reagent
B will be added to each standard or unkown 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 (unknown and standards)
wil be transferred to disposable polystyrene cuvettes and the absorbance (Ø) 750 nm) wil be
measured using a spectrophotometer. The protein concentration of the microsomal sample wil
be determined by extrapolation ofthe absorbance value using the curve developed using the

protein standards.

4.0 AROMATASE ASSAY METHOD

The assays will be performed in 13xlOO 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 ¡.L), eH)ASDN, NADPH, and buffer (0.1 M
sodium phosphate buffer, pH 7.4) will be combined in the test tubes (total volume 1 mL). The
final concentrations for the assay components are presented in Table 3. TIie tubes and the
microsomal suspension wil be placed at 37 :t I°C in the water bath for five minutes prior to
initiation of the assay by tiie addition of 1 in of the diluted microsomal suspension. The total
assay volume will be 2.0 mL, and the tubes will be incubated for 15 min. The incubations wil
be stopped by the addition of methylene chloride (2.0 mL); the tubes will be vortex-mixed for ca.
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5 s and placed on ice. TIie tubes are then vortex-mixed an additional 20-25 s. The tubes wil
then be centrifuged using a Beckman G8-6R centrifuge with GH-3.8 rotor for 10 minutes at a
setting of 1000 rpm. The methylene chloride layer wil be removed and discarded; the aqueous
layers are exiracted again \Nith methylene chloride (2 mI.). TIÜs exiraction procedure will be
performcd one additional time, each time diSc (U'ling the methylenc chloridc layer. 'l11e aqucous
layers will be translèned to vials and duplicate aliquots (0.5 m1.) wíl be transíèned to 20-mL
liquid scintillation counting vials. Liquid scintillation cocktail (Ultima Gold, Packard, 10 inL)
wil be added to each counting vial and shaken to mix the solution. The radiochemical content
of each aliquot will be detemlÌned as described below_

Table 3. Optimized Aromatase Assay Conditions

Placental

0.0125
0.3
100
15

Analysis ofthe samples wil be performed using liquid scintillation spectrometry (1.88).
Radiolabel found in the aqueous fractions represents 3HiO fanned.

5.0 DETERMINATION OF THE RESPONSE OF AROMATASE ACTIVITY TO
REFERENCE CHEMICALS

Each replicate will 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 arc conducted blind for
reference chemical identity. Tliis task wil be conducted in three independent replicates by each
laboratory. At each laboratory, all three replicates for a given reference chemical must be
conducted by the same technician. However, the same technician is not required to perfOim the
three replicates for all four 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 will be three (triplicate) repetitions for each concentration of a
given replicate. A single replicate study of a given reference chemical is described in Table 4.
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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 test substance solutions J and microsomes)
. background activity controls (all components that are in the full aromatase

activity contlols, 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 a single concentration)
. negative controls (all components that are in the full aromatae activity controls,

except vehicle, and with the addition of lindane at a single concentration)

F our test tubes of each type of control are included with each replicate and are treated the
same as the other samples. The controls sets will be split so that two tubes (of each control type)
are lUn 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 bufer in a volume not to exceed 20 ~LL prior to preincubation ofthat
mixture. TIie volume of buffer used will be adjusted so the total incubation volume remains at
2 mL.

Afer 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 each participating laboratory. 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 1O's M for the highest concentration tested.
Iftlie highest concentration to be tested is lowered to 10-4 or 10-5 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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Table 4. Reference Chemical Study Design

Sample type Repetition Description Test
s (test Chemical
tubes) concentratio

n (Mfinall

Full Enzyme Activity Control 4 Complete assay' with reference N/A
chemical vehicle control

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

Positive Control 4 Complete assay' with positive
control chemical (4-0H ASDN) 5 x 10-.

added
Negative Control 4 Complete assay' with negative

1 x 10-6
control chemical (iindane) added

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

Chemical added

Reference Chemical Concentration 2 3 Complete assay with Reference 1 x 10-4

Chemical added

Reference Chemical Concentration 3 3 Complete assay with Reference 1 x 10.5

Chemical added

Reference Chemical Concentration 4 3 Complete assay with Reference 1 x 10-6

Chemical added

Reference Chemical Concentration 5 3 Complete assay with Reference 1 x 10-7

Chemical added

Reference Chemical Concentration 6 3 Complete assay with Reference 1 x 10'.

Chemical added

Reference Chemicai Concentration 7 3 Complete assay with Reference 1 x 10.9

Chemical added

Reference Chemical Concentration 8 3 Complete assay with Reference 1 x 10-10

Chemical added
'The Complete Assay contains buffer, propylene glycol, microsomal protein, ¡ HjASDN and NADPH
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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. TIie version of the spreadsheet used will
be included in the reports. A working document detailing the use of this spreadsheet appears in
Appendix A.

6.2 Statistical Analyses

6.2.1 Concentration Response Fits for the Test Substance

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

For each replicate two repeat tubes oftlie full enzyme activity controls (FEAC), the
background activity controls (BAC) and the positive and negative controls will be run prior to
the to repetitions ofthe 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.

For each repeat tube (FEAC, BAC, positive, and negative controls and each reference
chemical concentration) the Excel database spreadsheet will include total observed (uncorrected)
disintegrations per minùte (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 BAC control tubes. TIie aromatase activity is calculated as the conected 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 BAC control repeat
tubes must necessarily be equal to 0 within each replicate.

For each tube percent of control is detennined by dividing the background conected
aromatase activity for that tube by the average background cOITected aromatase activity for the
four FEAC tubes and multiplying by 100. Nominally one might expect for an inhibitor the
percent of control activity values to vary between approximately 0% near the high inhibition
concentrations and approximately 100% near the low iiùiibition concentrations. However due to
experimental variation individual observed percent of control values will sometimes extend
below 0% or above 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 = LO.S then X = -5). Let

Y", percent of control activity in the inhbitor tube
X", logaiithm (base 10) of the concentration
DA VG '" average DPMs across the repeat tubes with the same reference chenucal concentration
ß '" slope of the concentration response curve (ß wil be negative)

/l '" logloIC,o (IC'o is the concentration corresponding to percent of control activity equal to 50%)

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

Y = 100/(1 + 10(¡,xlßJ + 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). The variance
is approximated by Y.

TIie response curve will be fitted by weighted least squares nonlinear regression aiialysis
with weights equal to 1/Y. Model fits wil be carried out using Prism software (Version 3 or
higher). Observed individual percent activity values above 100% wil be set to 99.5%.
Observed individual percent activity values below 0% will be set to 0.5%. Model fits wil be
calTied out using Prism software (Version 3 or higher).

Concentration response models will 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
will be summarized as ICso (lO") and slope (ß). The estimated ICso for a reference chemical will
be a (weighted) geometric mean across the replicates. The estimated overall standard error will
be based on the standard errors within each replicate and the replicate-to-replicate variability.
TIie average value and standard error of 10gioICso or ß and the replicate-to-replicate component
of variation will be calculated based on a one-way random etlects analysis of variance model tit.
For each reference chemical and replicate the estimated 10gioICso (¡.), the within replicate
standard error of 1-, the ICso, the slope (ß), the within replicate standard error of ß, and the
"Status" of each response curve wil be displayed in a table. The "Status" of each response
curve is indicated as:

"C" Complete. i.e. ranging from essentially 0 percent to i 00 percent of control.
"II" Incomplete. But can interpolate to log! oICso.
"IX" Incomplete. But must extrapolate to 10gloICso.
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Replicates for which a concentration response curve cannot be fitted (and so an ICso calUiot be
estimated) wil be referred to as "noninhibitors".

6.2.2 Graphical and Analysis of Variance Comparisons Among Concentration Response
Curve Fits

F or each replicate the individual percent of control values will be plotted versus
logarithm oftlie reference chemical concentration. TIie fitted concentration response CUlve will

be superimposed on the plot. Individual plots will be prepared for each replicate.

Additional plots will 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. PI otting symbols will
distinguish among replicates. TIie 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.

For each replicate treat (ß, ~L) as a random variable with mean (ßavg, ¡.vg). Let X and Y

(OoC Y oC i 00) denote logarithm of concentration and percent of control, as defined above. TIie

average response curve is
Y,vg = 100/(1 + 1 a ¡ivg(~,vg' X)).

Slope (ß) and 10gioICso (~i) will also be compared across replicates based on one-way random
effects analysis of variance, treating the replicates as random effects. For each of ß and f-, plots
will be prepared that display the parmiieters within each replicate with associated 95%
confdence 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 FEAC, BAC, and 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 FEAC control, BAC control, and negative and positive control tubes. Half the repetitions
wil be carred 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 begimiing should be equivalent to
those at the end.

To assess whether this is the case the control responses will be adjusted for background
DPMs, divided by the average of the (background adjusted) FEAC control values, and expressed
as percent of control. The average of the four BAC controls within a replicate must necessarily
be 0 percent and the average of the four FEAC controls within a replicate must necessarily be
100 percent. The FEAC controls percent of control, the BAC controls percent of control, and the
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negative and positive controls percent of control values wil be plotted across reference chemical
and replicate within reference chemical, with plotting symbol distinguishing between beginnng
and end, and with reference line 0% (BAC control) or 100% (FEAC control) respectively.
111ese plots will display the ellient 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 ofthe average ofthe
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 reference
chemicals and replicates within reference chemicals. Each plot wil have a reference line ofO.

Three-factor mixed effects analysis of variance models wil be fitted, separately for the
FEAC control, the BAC 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 wil be

replicate nested within reference cheitcal
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 BAC and FEAC
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 tiie 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 and the portion by replicate
within reference chemical interaction should be nonsignificant. If the portion by replicate within
reference chemical interaction is significant the nature ofthe effect will be assessed by
comparing the portion effect within each replicate within reference chemical to the portion effect
averaged across replicates within reference chemical, adjusting for simultaneity by Bonfelloni's
method.

6.2.4 Statistical Software

Concentration response curves will 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 suiruary 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.
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6.2.5 Interlaboratory Statistical Analysis

The lead laboratory and each oftlie participating laboratories will carr 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 will combine summar values
developed in each of the intra-laboratory analyses to assess relationships among the laboratory
results, the extent oflaboratory-to-laboratory variation, and overall consensus estimates among
the laboratories.

7.0 RETENTION OF RECORDS

All records that remain the responsibility of the testing laboratory will be retained in the
archives for the life ofthe contract.

8.0 QUALITY CONTROUQUALITY ASSURANCE PROCEDURES

Quality control (QC) and quality assurance (QA) procedures wil follow those outlined in
the Quality Assurance Project Plan (QAPP) that was prepared for this study. The study will be
conducted in compliance with the Federal Register, 40 CFR Par 160. Federal Insecticide,
Fungicide and Rodenticide Act (FIFRA) Good Laboratory Practices Standards.

9.0 REPORTS

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 wil 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 test
chemical repetition), percent of control activity, ICso, slope and graphs of activity versus log
chemical concentration.

In addition, draf and final reports will contain tables and graphs, as appropriate,
containing the results ofthe 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
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. List of any Pròtocol Deviations

. List of Standard Operating Procedures

. QAPP and any Amendments

. List of any QAPP Deviations
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Notes for use of the spreadsheet:
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Substrate Specific Activity Worksheet

This worksheet calculates:
I. The radiochemical content (DPMlmL) of the substrate solution
2. The new specific activity of the ('H)ASDN in the substrate solution

The first item is based on the results of LSC analysis of weighed aliquots of the substrate solution

The second item is calculated by:
i. detennining the mass of ASDN (both radiolabeled and nomadiolabeled)/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 ('HlASDN.

2. the radiochemical content (mCi/g) of the solution is then divided by the mass of ASDN/g solution to arrive at the
new specific activity for ('H)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) ofthe original stock
All dilution factors for the dilution of ASDN stock to the solution that was fmally used in substrate
preparation.
Weight (g) of ASDN dilution used to prepare substrate solution and total weight (g) of substrate solution
Specific activity of the stock ('H)ASDN Ü,Ci/mmol)

Protein Worksheet

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

Data to be input include the concentration of protein standard stock solution (mg/IO mL), protein stock ID, Sample
IDs. absorbance data (in triplicate) for stadards and unowns and appropriate dilution factors.

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

Microsome and Chemical Dilutions Worksheet

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

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

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

Activity Calculation Worksheet

The primary aini of this worksheet is to calculate aromatase activity for each sample in a set based on measured
DPM, protein concentration and incubation time.
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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
'H20 formed in the reaction).
Data input:
i. Aliquot volume
2. DPM measured for each aliquot of each sample.

Output:
The worksheet calculates the average DPMlmL for each sample, the average DPMlmL 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: V olum e of substrate solution used in each assay tube

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

Output: Percent conversion to product

Section 4 (Columns M-N)
This section calculates the ninol 'H20 formed

Data input: None

Lined Data: ColumnN link 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 niol using the substrate specific activity

Data output: nniol 'H20 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)
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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 begining, end and overall portions

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

This section summarizes activity values according to inhbitor level and replicate

Data input: None

Output: Log(test inibitor J

Section 3 (Columns H-L, Rows 18-28)

This section calculates percent of control values for each test chemical concentration and replicate and organizes the
data in a format suitable for importation into Prsm Software.

Data input: None

Output: Percent of control values with data arranged in a format suitable for importation into Prism Software.
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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 ofWA 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
¡'H)Androstenedione ((3H)ASDN) of lot number 3538496 was received from Perkin Elmer

Life Science (Boston, MA).

The radiochemical purity of the ¡'HlASDN (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 ¡iL glass scintilant cell. Data was collected using Waters Millennium32 ClienUServer
Chromatography Data System Software, 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 (3H)ASDN, lot number 3538496, is presented in

Figure 1. . The measured radiochemical purity of the i3H)ASDN was 97%.

Figure 1. HPLC Radiochromatogram of ¡'H)ASDN

1 ¡'H)ASDN

mV 10-'XI

,2.00
MOI_

- 5al1i¡jNamÐ 11'J~'J-20B: Vial I: lqecn 1; Channel SATIN ; Date Acquire 1/5.0511:01:41 AM

Conclusion
¡'H)ASDN, lot number 3538496, is acceptable for use on WA 4-16 and WA 4-17.

Battelle Study No. G608316 C-4



APPENDIX D

Chemistry Reports (from Battelle)

4-Hydroxyandrostenedione (4-0H ASDN) ................................................................................. D- 1
Aminoglutethimide ... ..... .............. ................. .............. ........ ....... ............ ............... ..................... D- 1 8
Chrysin....................................................................................................................... ................ D- 31
Econazole. ......... .......................................... ........ ......................... ........ ................. ............... ...... D-46
Ketoconazole ................. ....... ....... .......... ...... ..... ....... ........... ....... ........ .............. ..... ......... ........ .... D-62
Lindane .................. .......... ........................................... ................ .......... ................... ............ ...... D-73
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Battelle
The Bushicsli o!loiiQvatiQll

ANALYTICAL CHEMISTRY ACTIVITIES REPORT

4-HYDROXYANDROSTENEDIONE (4~OH ASDN)

CAS No.: 56648-3

Receipt Date: 10/22/04

Appean!!ce: Solid

Stotagc Conditions ((( Battelle): Refrigerated (-5"C)

STRUCTURE:

Lot No.: 063K4069 (Sigma Aldrich)

Amount Received: 3.1 g

Veiidor Purity: 99%byTLC

Mol. WI.:

302.4 i g/uil

MoL. Fomiila:

Cl9H260i

Prepared By: Approved By:

L¡(.U/~,/n~ ~I. .yi'.~kÁA.~
Denise A. Contos, 1\.1.5. SteVen W. Graves, B.S.

Manager, Chemistry Technical Ccnter
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QtJALITY ASSURANCE STATEMENT

11iis study \Vas inspected by the Quality Assurance Unit (QAU) and report were submitted to the Study

Director and Management as follows:

Phase Iiispected
Test substance reçeipt"

Formulation preparation

InspeetlnnDiite
10/26/04

J 212104

12/2104

12/2/04

10/20/05

10/20/05

Date Reporled to Study
Director/Managemenl

10/26/04

1212/04

12!21D4

12!2!04

i 0120/05

10120105

DispCliing

Fonnulaiion analysis

Audil analyticil! report

Audit study fie

'" Theseif!specUoos are serving ihc purpose for all referenee chenùcaIs since QA was required to see only one phaße
lospcçtion of a chemical.

ell II Inh I ii.1?tI I U1 05
QUaI~~~-' Date
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EXECUTIVE SUMMARY

The title compound, 4.hydmxyondl(steiiedi,one (4.0H ASDN), W(!s analyzed in support of the Etwiroiimental

Proteciiün Agency (EP A) Plcicentol and Rccmnbinant Aromotosc Assay PrcvalídH!ioJ) Work, Work Assignnicnt

4.16/17

The solubility of 4-hydroxyandrosteneclionc was cletcrn1Íned to he acceptable in 95% ethanol for preparing

fOlmulations.

A formulation analysis method was developed and validated to analyze 4-hydroxyanc1rostencdione in 95%

ethanol at a concenlration of 3.)2 mglmL (O,011v\). This method was used to analyze samples from both fomiulalÌon

and formulation storage stabiliy studies at 3.02 mg!mL

The storage stability study indicated that a 3.02 mg/mL fOffiulatÎon, stored in sealed amber glass bottles and

pmtectec1 fwm light, was stablehx 173 doysal approxÌl,ltely 5"(;.

The' stock fomiulation prepared for shipm ent. 10 t.he testing laboratory was analyzed and met the established

acceptlince criteria.

Bättelk Study No \V/\ 4-.16117 II
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1 INTROIHJC'l'lON

The purose of this w()k was to provide all necessary chemistry support activities for 4-hydroxyandrostenedione

on Environnicntul Protection Agency (EP A) Work Assigmiient 4-16117, and consi~ted of:

. Determining solubility in 95% eth3101

. Developing and validating a foniiulation analysis llethüd.

. Conducting a storage stability sttidy.

Preparîng ,mtl analyzing a stock fonmilation,

This work was tlone at Battelle, 505 King Aventie, Columbus, OH 43201.

2 CHEMICAL Rii(:EJPT ANn STORAGE

One 15-11L aniber glass bottle of 4-hydroxyandrostenedione, 063K4069, was received from the repository at

Battetle's 11larine Sciences Labonitory in Sequim, W A on October 22, 2004. The label amount indicated 3.1 grams

was sent. The chemical was received and subseqiiently stored at approximately 5öC.

A copy of the maiiufucturer's Certificate of Analysis for this lot is shown in F'igiire 1. This states that purity was

99"10 based on thin layer chr()maiography (1'LC).

3 SOUJßILITY STUDIES

A solubility study was conducted to detemiine 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", Q.03020 g) was weighed into

a 1 (j.nIL volumetric l13,sk, diluteò to approxiimÜcly 80% volume with 95% ethmmI, sealed and slmken to ii ix. The

llask was diluted to volume with 95% ethnno1, senIed, shaken, sonicated for approximately 50 ininule~¡ and stÎrred.

The 4-0H ASDN did not go into solution.

A second solubHìty srudy was conducted to detemiine the solubílity of 4-cm ASDN in 95% ethanol, with a

soluhility of at least 3.02 mg/mL being required for acceptabilty. The 4-0H ASDN (O,()3020 * 0.00302 g) was

weighed into ll lO-niL volumetric flask, diluted to approximately 80% volume with 95% ethanol, sealed and shaken

to mix. The l1ask was diluted t() volume wíth 95% ethanol, sealed, shaken and sonicated for approximately :2

niínuies. The 4-0H ASDN went into solutíon. This experiment showed tliat 95% etlianol was an acceptable solvent

for the 3JJ2 mg!niL formulation (0.01M).

Battelle SludyNo, \VA 4-16/17
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Cert if i caleofAnalysis

ProductN~me 4 -An dro 5Ie n-4 -ol-3,17-dione

Product Number A5791

Product Br:and SIGr,iA

CAS Number 566'48-3

MoleulÛ Forinul~ C,.HaO..

MOleul~rWèigl" 302.41

SOLUBILITY

SÆCIFICJlt'TION LOTIJ63K4069 RESui:TS

WHITE POWDER

ClEAR COLORLESS SOLUTION AT 10MG/ML OF

MEJlANOL

TEST

APPEARANCE

ELEMENTAL ANALYSIS

PROON NMRSPECTRUM

PURITY BYTHINLAYER

CHROMATOGRAPHY

QC ACCEPTANCE DATE

75.45% CARBON

CONSISTNT WITH STRUcrURE

99%

JUNE 2003

Lori Schulz, Manager
Analytical Services
St. Louis, Missouri USA

Figur i - C ertca1e 0 fAnalysi
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4 l"ORMULATION ANALYSIS i\U-:THOn PERllORMANCE EVALUATION (MI'19

This section describe'" the evaluation of a mCùlOd dendopcd tu analyze: fomiulatiims uf 4-hydroxyiindrosìenedione

in 95'h, cthuml11t iiturget coriccntnit¡Of of 3.02 mg/iuL (0.01 M) forthç ;;t¡¡hility study anù thç rç;;u1ts and conclu;;ions

from this evaluation.

4.1 Method nevelopmeiit

Method development tor this chemical involved the evaluation of various chromatographic colu1lns and

cõnditíons. The selected method was one whichproduced acceptable retentiQn 1Îi1l for the major peak,

llpparcn1 resolution of significant impurities and acceptable peak shape. The detection method chosen was gas

chromatqgrapliy willillame loriizatiçm detection (GClFlD).

4.2.Metliod

The GC parameteJS for 4.hydroxyaiidrostcnedione arc presented iii Table ¡.

Table 1 - GC Systeiu

GC

Column

CalTíer Gas lIiid .Flow Hiite

Oven Temperature

Ðettctol Typt

Detl'tlOl Flow Ratè~

Detl'tlol'TêlipN'liture

Ii\ÎCctOl' Tcm penitui'c

Injection VolulIt

IltÎcction Mode

Run Time

Agilent 6890 (Palo Alto, CA)

RTX.5 MS, 15 II x 025 1111 (ID), 0.25 ¡.1m fíni thickness (Restek, Bellefonte, PA)

Helium at 2mLrininiite

lS()"C, hold for 1 minute, increase at ¡SoC/minute to 32()OC

Flam e Ionization (IID)

Hydmgen at 30 niIJminuie; Air at 380 ml.nlÌiiute

320~C

250"C

1 fiL

Split 1:10

".12 minutes

4.3 Method Vnlidation

Validation was accoiiplished using a sing)t experiment.

Triplicate vehicle/calibratioh $!tliidards at the highest and lowest of four concentrations were preparl,d. A

single ~;timdard was prepared at eiwh internediat(l concentration. The high and low conc(\ltralkms were used. to

asseSs the precisioii of the 111\'\thod. The precision of the INV concçiitl1ltion was used to calculate limits of

detcctÍrin CLOD) and limits of quaiititation CLOQ). TripHeate vehicle blanks with and without internal standard

(IS) were uSl,d to assess the specificity of the JUcthod.

Baltelle Study No. WA 4-16/17 3
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4.3.1 Preparation of Stamhirds and Blanks

43.1.1 Internal StanckmJ (IS)

Fifty (5rJ) niiUígranis i: 4 mg of bcnzophenone was added to a 25"mL volumetric Hask.

1'he cùnteut of the fhisk Was diluted to volume with methanol, sealed, arid mixed well.

4.3.1.2 Stock Standards

TWo stl)Ck st¡indards (1\13) were prepared by açeurately weighing 50:l 1 mg Qf

4"OH ASDN Cfì9h int\) individual 50-mL v()ll.meti~, fl~1$ks Hud diswlv ing in lJnd diluting to

vohime with ul!toonQl. This PlQd\leed stocks A and 13 with target concentrations oflOOO ¡,gfmL

eaeh.

4.31.3 VehíclefCalibration Standards

Vehicle!calibrationstandards wereprepamd as shown in Table 2. The coiUents oflhe

Hash were diluted to \'olume with methanol, and mixed well Triplicate vehiddeaHh"ition

standards were prepared at the low Ilnd high concentrations with single v chicle/calibration

standards prepared at the two intemiediate c,mcentrations.

Table 2 - Prepamtion of Vehicle/Calillatioii Stmidards

VehiclelCalibratloli Target Final Coiie Source Source Volume rs 95% Ethanol .Final VolumeStd ImI, m!, m!, m!, mL

1 LX)

A 5

B :3

A 2

13

10VSl )tXl

VS2 300 10

lü

Hl

VS:3

VS4

2m

4.3.1.4 Blanks

Tripljçute blunks without IS were prepared by pipening I mL of 95"/0 ethanolínto three.

individual lO"liL vohiinetric f1ask. The contents of the flask:,; were diluted to vohiiiie with

methanol, s.ealed, and mixed weIl.

Triplicate blimks with is IV ere prepared by pipt\tting 1 mL is find 1 mL of 95% ethlirJ11

into three individual I (J,mL volumetric flasks. The cOlitel1t" of the tlask" were diluted to volume

with methanoL, sealed, ~md mixed welL

4.3.2 Amilysis

A portion of euch vehiclc/calibrntIon standard and blank was tran~;ferred to individual

autoinjector vials and the vials were sealed. Singk~ injections were made from each vial using the Same

chtomutographic system and pämmetürs determined during method devckipmeni (Table 1),

Battelle Study No. '.VA 4-16117 4
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The vehicle!ciilíbnilÍQn standiird YfilídatiQn re.sults are sh",m in Table 4.

Tabll' 4 -V ehiell'/Calibratimi Standiird Validation Results

¡\v~
Nomimil Std Cone Dl'td SId Coiie Dd'd Std Cone s Avg

fj 1m!, t ImI,) (/mI, ("/mL % RSD %nE %RE

506.4

496.8:

494.5

537.5

289.4

198..8

100.7

99.89

509.6 24.2

-1.9

4.7 0'" 0.6-~.:i

Ed

NA .2.9 NA

NA .1.9 NA

. 298.1

2026-- NA NA

NANA

1.3

99.38 100.4 0.4 tiA 0.5 1.0

100.5 u

The method validation sensitivity was 1.266 ¡.g/U1L, the LOD, which is defined as three time.s the

standard deviation of the low vehicle!calibration standard. This is equivalent to a fonnulation concentration

of 13 ¡.g!mL when a formulation is dHuted I to 10 for analysis. TheLOQ was 4.219 pglmL, defined as ten

times ihe standard deviation of the lowest standard because there was no blank response. I'his is equivalent to

a formulation cùncentratíon of 42 ¡.glmL when a fonnulationis diluted 1 tù 10 lor analysis. The estimated

limit of quantìlatlon (ELOQ), deJíned as the lowest standard with acceptable accuracy and precision, was

99.38 pg!mL.

4.3.5 CoiichlsÎons

The method met all acceptance criteria fi:ll precision, accuracy, linearity, sensitivity and

specificity, The method was suitable fhr the stabiliy study and subsequent formulation analyses for

which ¡twas iised.

5 FORMULATION STABILITY ST1JDlES

1\ fOff1Ulation stabiliy study was conducted at a concentration of 3.02 mg/mL (0.0 J :M) in 950,"b einanollbr

173 days in sea lc(L amber glass bottks stored at approxim ately S.'C

5.1 St.udy l)edgn

A sample was analyzed on tbe day of preparation (Day 0) and Day J 4. A second sample was analyzed on

the day l1l preparation Day 0, Days 27, 54, 83 tiid 173. Three aliqul1t.; were nn(¡lyzed lwm each slUiiple ta each

storage time,

Battelle Study No. W A 4-16Jl7 6
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5.2 l'ül'mulaflòltMefhüò

1\ fnm1ulatinn wïlsprepHred on Novem ber 10, 20C4 (Day 0) for tbe s(örage stability study at a target

CQllçi;!ntrlltioll Qf 3J)2 nigl1lL (Q,Ol Nl iii 95% cihiinol by P,CCi¡t,ltcJy we.ighing n 50Je 0,75 mg of 4-0H ASDN

in!\) a 25-JnL Vo.himetrie flask. Tht\ çheiiiic.ál was disS\,lved in anddillled ioai~pmxiiitatelytliree (¡\lattel' ofthe

total I'olume wiih 95% ethanoL Tht! flask was sealed, sonicated fÖr 10 niinutes and allowed to cool to room

¡e.J1penitUtt, The co.ntents of the flask was diluted to. vo.lnme with 95% ethanol, sealed, and mixed well

AppmxínlatelyúmL Qf fOm1ulfitio.n was träisferred into each of four, 8cniLllIlber glfisS v.ials which

Were then sealed. On.e vial WllsLisedror tht!Öther threc wyre st()red at apprnxitnately

5"C until use. After 14 tktysof sti)lage, a vial was rCllQVè.d fro.ll the reflIgeral;l, ållo.wed to waxm tn mom

tel1peratuxe, and triplicatealiquois were preparetland analyzed,

A second forniiilition wasprepaxed on December 2,2004 (Day 0) at alarget concentmtion of

3.02 IUg/11L (0.01 lvI) ili95~/"ethanö1 by accurately weighiJg 151,00x 0.50 lUg into. a 50"111, v ohunetric flask

The content of tm! flask wa,~ diliiled to appro:'dmaiely 80'),) voluiie with 95% ethanoL sealed and mixed welL.

The cmlenlS of tiie Hask were diluted to Vtllill1e with 95% ethanol and mixed welL. Approximiitely 18 mL were

dispensed into. an amber glass. bottle, sealed and stored refrigerated. A fOllJlulatio.n sampk aliquot was prepared

for analysis on Days 0, 27, 54, 83 and i 73 for storage stability deli)miinalIon.

5.3 Analysis Method

VehicJeica libmtinn standnxds, blanks with and without is were prepared ~\1 described in the validation

exi)eriment (Section 4.3.1) tlf this report wÜh the exception that the standard stocks were prepared by accurately

weighing 25 :t 1 nig of 4-0H ASDNinto 25-mL voliimetric l1asks.

In triplicate, 1 mL of the formulation and 1 mL oris werepipettedinto three individual 10-mL

l'ollUetric flasks, diluted to I'olwne with methanol, sealed and mixed welL. An appropriate volume tlf eiich was

transferred to nn nuto.injedo.r I'iiil and the ".inls were seiiled and nniilyzed using the ehromntographíc system in

rnhle i.

5.4 Results

The resuiL~ from the storage stiibilty study arc shown in Tiihle 5 aiid presented in control chart f'onnnt in

Figure 3.

Battene Study No. \VA 4-16/l7 7
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'fuble 5 -l"urmulntiol) Storage Stiibility Results (3.0Z mg/iiL)

Pi'epai'atioii Aiialysis Da net'd Coiie Avi;Detd Cmic % ornay 0 COliC
Date Date y li lIL m mL Is Is

1 VI 0104 11/10/04 0 2.871 2"873 2S128 2.íl91 :10.032 100.0 1.
1 1/1 0/04 11 124/04 14 3.006 3.085 3,149 1080 :10.072 106.5 :t 2.5

12/2/04 1212/04 0 3JJ05 3.022 3.005 3.01 I :! 0.010 100,l) :¡'0.3

12/2/04 12129/04 27 3.168 3.123 3.1 17 3.136 :t.028 104.2 :t 0.9

1212104 1125/05 54 3.008 3.126 3.1 10 3081 - 0.064 1023 i: 2.1

12/2/04 2/23/05 83 3.027 3.131 3.217 3.125 +0.095 103.8 3.2

1212/04 5124/05 173 3.126 3.142 3.129 3.133 :1: WID8 104.1 :! 03

For thc sam pIc prepared November 10, 2004. the pooled RSD of the analytical method was 1.9%. This

means that there would have to be a difference of more than 4.4% from theDny 0 value for the difference to be

stãtisticaUy sig;nitIcmit ãt a 95% co.iifideJ1Ce leveL.

Für the salllple prepared December 2, 2004, the pooled R.SD of the (imilytiealmethod WaS 1.8%. This

means that there would have to be a difference of more than 4.00'. fwm the Day 0 vahlt for the diffenmce to be

statistically significant at a 95% confidence leveL.

IMtelle Study No,W A 4- 1 6/17 g
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4~OH ASDN
(3.02 mg/mL Prcplllud 11-10-(4)

108.0

106.0 ~, -J!

104.0

-0
~. 102.
Q
i¡"
t. HlO.O

98.0

96.0

94.0 +~-~.~--
() 7

Stabilty Study Pay
14

-- Uwcr Conlrl Litnìi'~-- Li"~r Control Linrii . Stabílty Dllbi k... Liiieàr (Suibîl¡ty DiHa)

4-0H ASDN
(3.02 nig/mL Pii.pai-ed 12-2"(4)

9S.0

& - . - - ,'t-

j; . -. . ~ -
"". -. ~

- ~ - ,""
.- . - ¡- " - ,;

y Cl.(Ix +- i OJ .S

IUS.U

U~.ij

104.n

'"
¡;. 102.0
o~"
"f 100.0

96.0

94J)
14 at 28 3542 ;l9 56 6;\ 70 17 :84 9i 98 10$ 112 U9 1-2.6 i-J~ 140 t47 i54 161 H).SHS

Stabiltv SI.udv r.hiV

-llpl)(l Co.utrol tln-nl -:l,ower c:omrol 1..hnH: .. -tiWllJlUty n~oi ,.-.. ~ lJnNl.r (Sta,hUuy J)AfJl)

i;'igui'c 3 - Control Charts for the St-Ol'age SbbHity Studies
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5.5 l)iscussion and C'oiiclusions

The concentration of the; samples stored at appwximntely 5')C pwtected íhìnilight in amber glass vials

for Day 14 wlls above the upper signifcance level, but was within 6.5%, of the Day I) value (prepared

November 10,2004). Cimcentnitions for Diiys 54 and &3 samples were within the IJppe.r ¡ind lower signifitaoct\

levels iind Days 27 and 173 were just above the upper significant leveL. A linear trend analysis indicated there

was no significant trend to changing con(:entration over time for the samples, These data indicate the

fomiuliition. was stib1e when stored pmtected from light at approximately 5eC t'Ot l73 days.

6 FORlVHJLATIONPREPARA TIONSAND ANAl,YSES

Formulations were prepared and analyzed on December 2, 2004, January 25, 2005, March 21, 2005, and

June 27, 2005, according to SOP No. COMSPEC.ll-027, "Standard Operating Procedure (SOP) for the .Porniukitíon

and i\nalysis of 4.Hydroxyimdrostenedione (4-0H ASDN) in 95% EthanoL." This section dlJ'lcribes themetJiod,

results, and conclusiol1.

6.1 I) reparation of Formulations

An accurate weìglt of 1 51 J)O:r 0.50 nig of 4.0H ASDN was added tü a 50.mL volU1iietric flask. The

content of the flask. Was diluted tü appmximiitely 80% volume with 95% ethanol, seilled and mixed well The

contents of the tlask wete di.uted to v'llume with 95% ethaj)! and niixed well This produced a tmget

c'lncentration of3.02mg!mi' (0.01 '~d) 4.0H ASDN in 95% ethwi'lL

6.2 Preparation of Standards ¡nul Blanks

Sinndards and blanks were prepated as described for the method validation, Section 4.3.1 of this report.

6.3 Pl'epamtioii of Forniulntioii Siunples

One (1) mL of the ronnulaIion and I-mL oris were pipetted into three individual 10.11L VOllUllCtriC

Hasks, diluted to vOIUliie with methanol, sealed, ilid mixed welL.

6.4 Analysis

AUloinject~)r vials were fUlcd with aliquoi'5 of each standard, blank and sample. A single hijectiotl was

m,ide fÏ\nii each vÜdusing the conditions from thc method validation (Table 1).

6.5 Ciikulations

The peaks for 4-hydroxyandrostenedionc and the is were integrated for each iqjcctìonby the

chromatography data system. Any poak with improper integr:tion was manually reintegratcd. A linear

regression equation weighted 1 fx was calculated relating the response ratio (4.Jiydroxyanc!ostencdkmcflS) (y)

to the concentration of the vehielelcalibr;:ition standar(L~ (x). This regression equation and the response ratios

Battelle Study No. \VA 4-16/17 10

Battelle Study No. G608316 D-15



were used to calculate the concentraton in each standard and formulation sample. The percent RE for each

standard was calculated by subtractng the nominal value from the determned value, dividing by the nominal

value, and then multiplying by 100. The percent RE for each formulati on sample was calculated by subtracting

the target value from thedetenrned value, dividing by the target value, and then multiplying by 100. The

aVêrage deterined concentration, standard deviat on, and percent RSD were calculated for the vehicle/

ca1ibration standards and formulation samples When applicable,

6.6 Results

Specificity isshown by the representative overlaid chromatograms of the liigh and low standards, blank

wíth is and ablan presentedin.Fi,gure 4.

400

- r

IS

, ~ STD18
STD 4 8

81 +IS8

818
,

4 HYDROX"AI\JDROSTENEDIONE
1600
f¡
'"

500

300

200

3 4 5 6 7 8 9
Retention time

Figue 4 - Representative Overlaid Chromatograms of a High and LowVelcle!Calibration Standard,

Blank with is, and Blnk froii Fonnnltion Anlysis

The regression analysis results.o f the vehicle/calibration standard, curves indicated linearty and are

shown in Table 6.

Table 6 -Regression Anlysis Resuts

Slope y-Intercept COlrelation Coeffcient Standard Error

0,0038 ,00140 0.9999

0.0035 -0.0037 1.000

0.0036 -0.0251 0.9999

0.0038 -0.0218 0.9999

0.0117

0.0061

0.0100

0.0104
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The results of the lbnnuhition analyses we shown in Tuble 7.

'läble 7 -Formulation Anal,ysis .Results

Av~ % %
ß.'1tch nct'd COliC (Il inL Av Dd'd COIlC (Il inL RE RSD

l-ASDN 3,005 '1.22 3,005 ::WI I -03 03

2-ASDN 3.056 3:089 3.049 3.065 IA 0.7

3cASDN :3. 12 3.053 3,063 3J)76 I .9 1.0

4-ASDN 2,943 2.945 2.950 2.946 ,.2.5 0.1

Thé formulations met acccptance criteria (RE within 10% oftargétlindRSDofs W%).

6.7 ConclusiiiiiS

The avemge concentration of the stock fonimlations and thcir percent RSD wcre wìthinacceptancc

criteria, Therefore, the förmulation.swere suitable for use,
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CH3

NH2
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QUALITY ASSURANCE STATEMENT

This study was Í!ispected by the QualllyAssurJlnce Unit and reports were submilled to the Study Direclor and

Management as follows:

U,ite llq1/rlcd In Sludy
('ritrall'liii~e Ins¡iecled Ualc Illspctkil Din'ttoi' aiil !\amil!cii~'iil

'fcsl substance receipt'"

Fõmmlatiõn preparation'"

Dispensuig"

Formulation analysis'"

Audit study fie

AudIt analytical rep9r1

Audit study fie
Audit aiialylical report

10/26104

12/2/04

12/ìJ04

121204

7/26/05

7/26105

10/5/05

10/5/05

i 0/26/04

12/2/04

121/04

1212104

1126/05

7/26/05

10/5/05

10/5/05

.. These inspecÜons are serving the purpGse for all reference chemicals sinee QA Wal required tó see only one phase
inspection ora chemical.

i Cr4-C5
Dale
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EXECUTrVE SUMMARY

The title compöund,aminoglutetlìniide (AG), waS analyZed in support of the Environment Protection Agency

(EP A) Placentatand Recombinant Arol11ltase Assay Prevalidaiion wotk;, Work Assì~nient 4-16117.

Solubility of aminoglutetbil1ide was determined iobe acceptable in dimetliylsulfoxide (DMSO) at a

C9nccnltatioiî 003.2 m.g!mL (0.1 M).

Anamiliogluiethiuiide foimlatîon analysis meth was vaUdaiedon the previous EP A WA 3-10 study. This

meihod.was nsed without techiical modification for analysis oHonnulation and stabmty samples on the cnrrent.

study.

Storagesbibitiy was previOusly detennIed (EPA WA 3-10' st.udy) as 39 days whe.n st.ored at approxiinat.ely 5"C

and proected from light at a taget fo.nnulation concentrtion of27.6 mglmL in DMSO. In thecllrrnt .tudy, a

formulation samle at a target concentration of23.2 mgfmL in DivSO wassiable \vhen st.ored refrigerated and

prótet:ted from Ught for 59 days.

Thê stock formulation prepared for shipment to the tetingJahoratory was anålyZed and met the established

acceplance eriterìa.
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i INTRODUCTION

The purpose of this work was to provide all necessary chemistry snpport aclivities for aminogluteihimide on

BP A Work Assigiunt4-16/17, and consisted of:

Determining solitbilty in diil\ethylsulfnxide COMBO)

. Preparig and analyzg a stock formulation and a fornmlationSlabllity saniple.

This work was done at Battelle, 505 King Avenue, Columbus., OR 43201.

2 CHEMICAL :RCEIPT AND STORAGE

Oiie 15-mLamber g1¡\s botfeeontaiuÌl¡g 2.40 gramS of amilßglutetlimide, Lot No. 04'?K0939, and n¡e 30cmL

clear gllls bottle containing 3.0 grainofaminoglutet:imide, Lot No. 06016JS was received nri Oçtn\tr 27,2004

and on June 24, 2005, respectively, from therepositoi: at Battelle's Marine Sciences Laboratoi: in Seqtiim, WA.

Tbe chenlÌcals were received. and stibsequentlY stnred at room tenipature.

A COpy of tIle m¡imifaelUrer's Ce.rttficates of Analysisforthese lots are sbown in Figures land 2. The purity of

the chemicals were'" 99% and 99%, respectively, based on tbin layer cliromiitograpJiy.
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3 SOl,uiULITYSTUDY

A solubìlty study was conducted 10 detennioe thc solûbìlty otamlnoglutethimlde in 100%

dimethylsiilfoxide (DMSO)at a target concentration of23,2 nigfni (0.1 M). The sòlutìon was prepared by

weighingO.23228:ö 0,02322 g ofamÎnoglutethimlde into a. 10-TIL vnlumetdc flask. DMSQ was added until the

flask was approximately 80%l\11l. The flask wa sealed and the contents \verc mixed. The flask was diluted to

volume with DMBO, sealed and miXed. The aIDnogJutethimlde easily went into solution with shakng. This

experiment showed that DMSO was an acceptable solvent for a 23.2 mgfni (0.1 M) fonmilation.

4 FORMULATIONPimPARATlON AND ANALYSIS

A ibl'ulation was pn::¡med and analyzed on January 24,2005 accQrdbigto SOP No. COMSPEÇ,lI-.OD7..l,

"Standard Opetáting Procedure (SOP). for the Formulation and Análysis of Aininog(ulelliùnide (AG) in 100%

DMSO." In addition, the January 24, 2005 fonnulation was reanalyzed 10 determine stability on March 24, 2005,

59 days of siorage a.t approxin:tely 5°Ç andptotcclion fto.llight. A secoiifotrlation WII prepared and analyzed

nn Julte 30, 20U5itcprdlngto SOP No. CQMSPEC.n.007-Ol. The follnwing ~ect¡nns describe the method, rêsults,

and conclusions.

4.1lrepnl'ution pfFormulntion

Amioglniethiinde fOi:ulationswitha targel concentnition of23.2 niglmL (0. 1M) inDMSO were

prepared on Janua 24, 2005 (Baich l-AG) and on June 30,2005 (Batch 2.AG) by accurately weígJing

1160.00 l,. 46 mg ofaminoglutehinrideinto a tarred 50cnlL volumetric flask. DMSO was.addcd imtI the fusk

wiiapProidinately &0% tùll. Theflu.skwM sealed and mixed wellnitlìl the ;iminoglutethimide dissolved. The

coiilent ottheflask was diluted to volum willi IlMSO, sealed, and mixed welL.

4.2 Preparation of Standards and Blanks

4.2.1 InternaI Standard (IS)

An internal staiidard (IS) SQlution was prepared by pipÇUÌllg 100 ilL of ocianopliemnle into a

IOO.mL voluilrcflask, The coiitentofihe flask was diluted to volume with acetone, sealed, and mixed

well.

4.2.2 Stock Standards

Two stock sliiudatds (A, n) were prepiired liy accuratdy wcighing 3.5:1 1 reg and 30 :i 1 mg cif

anrinogliilelhimide into Iwo Î11divjdual 25.niL voliin1etddlasks and dissolving in and diliiting 10 volume

wÌlh acetone. This produced stocks A and B with target CQnceiilrations of 1.4 and 1.2 mgf111L, respectively.
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4.2.3 Vehicle/Calibration Standards

Vehicle/caljbration sta1kaxds Were prepared l\~ shown in Table 1. The contents oflhe flasks

were diluted to volii:ne wilhacetone,seaJelI, and mixed well. Triplicate vehicle/calibration stidarda

were p.repared at thelow and high concentrations with single vehicJe!calib..iiiou standarda prepared at tle

two intcnndialc concentrtions.

Table i - Preparation !lfVchidC/Calibration Standards

Vehide! .1. (' "\ i i~' \' 1 Il\JSn .:. I'" 1
C 1'1' m i.,'t Hile S .,"lIlec 'iiume " II 11m,' \' I cila .0 limeII I llllllOll ("I I) . "iwee ( I) ( i) n lilie (i J
SId ,1,,"11 . II , II . (mI.) II ,
VSi 56 A 2 0.10 50

VS2 48 B 2 0.10 50

VS3 28 A 0.10 50

VS4 24 n O.W 50

4.2.4 Blanks

Triplicate blanks withoutIS \wrep.rcpared by pipetting 0.10 mL ofDMSO into three indivillual

50-niL vohimeiric flasks. The contents of the flásks were dìll.ed to volume with acetone, sealed, and

mixed well.

TripliCJte. blaiiks with is were prepared bypipetting 1 mI. is and O.lOmL ofDMSO into three

ùidivid¡¡al S(fnivolurtetie flasks. The coillems ofUle flasks We~e diluted to vohltue wit.h acetone,

sealed, Jlndli1Îxed well.

4.3 Preparation of Formulation a.nd Formulation Stabilty Sam.ples

In tri¡ilicate, 0.10 mLöfthe fOII1ulation and 1 mL oftlie is we~e pipetted into indivjdual 50.inL

volumetric flaSks, diluted to volume with acetone, se¡iled, and mixed well.

4.4 Analysis

Atlrt¡Qu Qf each veliicle/calibratioi" stimdard, blank, and sample \Vas transferred to individtinI

auto injector vials and the vials were sealed. Single injections were made from each vial nsiiig the GC

parameters for anúiioglut.ethinúde shöwnin Table 2.

Battelle Study No. WA 4-16/17 5

Battelle Study No. G608316 D-26



Table 2 - GC S;rstem

GC

COliUUIl

Carric'r Gas ami Flow Hatl.

Onm TelUpenlÌ\ll'l.

nctl.d(w Tnic

I)etci'lor Flow Hales

l)eteclOr Temperature

Iiiji~rt"l 'lelll'(.nllur"

lrijeclim. Voluiie

HuliTÍlne

Agìlent 6890 (Palo Alto, CA)

RTX-i, 30mx 053 nnn (In), 0.25 ~im film thickness (Resie.k, Belkfolite,PA)

Helium at 10 mUminlite

160"0, hold for i minuie, increase at 10"C!llÚiiute to 300"Ç

FID

Hydrogen at 30mUminute; Air at 300 mUminute

300"Ç

26QoC

i ¡. using a split ratio of Z and a flow ofZO mLminute

15 minutes

4.5 Calculations

The ìntçgriltion oftb.eainiiioglutetlÜmide and the is pellks by thechromatogniphy data $ystem were

evaluated to assure it was consistent in all chroniatograniand manually reintegra.ted, ifnecessary. A linear

regression equation, un-weighted, was calculated relating thcresponse ratio, aminogluteÙ¡jmiddlS, (y) to the

concentration of thevelÜcle/calìbratioli stllndards (x). Thìs regressìon equlltion and the response ratios were

used to calculate the eoncentration in each vehícle/calibration standard and tòrmiilation sample. The percent

relative error ('YRE) for each vellíclefi:hbratiòn stendard was calculated by subttctmg the nominal váliieftoin

the deteimn.ed value, dividing by the noinualvalue, and tb.el1 multiplying by 100. the percent relative error for

each fOffiulation sample was calculated by subtracting the target value from the detemiiiied value., divìding by

the target value, and then multiplying by I()O. these vahies were used to ca!cl1laJethe individual aiid average

con¡;enlratìQlls, percent relative errors (RE), standard deylatîoii (a), and percent relative standard deviation

(RSD) as appropriate for IDe vehicle/calibration standards at each concentration.

4.6 Results

Specificity is shown by the rcpre.sentadve overlaid chromatograms from a high and low

vehiclelcalibration standard, a blan with is, and a blank as presented in Figure 3, The blank and blank with is

exhibìted no peaks that would significantly interfere with the aminoglutethiinide or IS peaks.
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Bhmk wUb is, lInd BIAlik from 1/2412005 Formulation AulIl)'sls (Sbown Top to Bol1olll)

The regxessÍOn analysis results from the vcliicle!talihriition st¡uid.atd curves for theaiiii lyses índieated

linearity and iire shown in Figures 4 and 5.
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Figure 4 - Vehicle/C:i!ibratlon Standard Curve for 1/24/2005 Analysis
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Figure 5 - Veliiele/Cidibratlon Standard Curve for 613012005 Analysis

The precìsion and accuracy results from a representative vehkle/calibratiOTi slamÌard of Janu.ary 24, 2Q05

analysis is shown in Tab1e3,

Table 3 -Vehicle/Calibration Standard i/241Zo05 Analysis Results

Nomiiial Std ('tHu' DcI'd SId CUll(' I) 'i'~'\igi' (" ' 'VOI'SI) ../1'1. ;\\i.LeI ( ,~( IIlle I ' ., ", · '. .(i-¡:lm ,) (iig!mLj I "hilI. 1i-J, ~i1.) 'X. in.

55.75 -0.7

56.13 56044 56.28 0.00047 0.8 0.6 0.3

56.66 0.9 --
48.32 47.7 i NA NA NA .1.3 NA

28.06 2S.08 NA NA NA OJ NA

24.26 0.4

24.16 24,13 24.20 0.000067 0.3 -0.1 0.2

24,22 0.2 --
The results of the formulation and formulation stabilty sainple analysis are shown in Table 4 and 5. The

formulation stabilty sample was the same formulation siunple prepared and analyzed on January 24,2005 thllt

had beeu stQLed refrigerated fQI' .59 days, protected fn)in lighiiu an amber glass bottle.

The results ofthe lonmilatiou analysisnit aU acceptance criteria (RE wilhiulO% oft.irgel and RSn of

'510%).
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Table 4 - F()l'imtlatj~n Analysis Results

Thefotlmilatinn stabilty sample anlyZed on 3(24/2Q05 WM w.ithiii -7.8% of tlel)ayÓ value (1124/2005

iiiiilysis value)aiicl met accepl;cecrlieria.i i () %.

Tiil~if)5 -Ftll'llitlalioii Stability Aniiiysis 3/24121105Rfl$lilti;-
4.7 Conclusions

The average concentratioii of the stock fOm1ulationandits percent relative standard deviation were within

ilcceplailce criteria. Therefore. the frillmilatlou was suitable for use.

The ainJnoglutethmìde fOm1ulatioJ: at a target concentration of23.2 mg/lnL (OJM) in DMSO Was stable

for 59 days when storedrefrigerawd a:ud protected from light.
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ANALYTICAL CHEMISTRY ACTIVITIES REPORT

CHRYSlN
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LoiNa.: lOlQrDC (Sigma Aldrith)

Aniøunt Received: 25 g

Vendor Purity; 98.20% by HPLC

STRUCflR; MoLWt.:

254.24 glmol

MoL. Formula:

C1sHlQO.

o OH

Prepared By: Approved By:

~ Il /~.t..
Denise A. Contos, M.s.

.,~~W ..%~~'"~1 .
Steven W, Graves, B.S.

Manager, Chenústr Technical Center
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EXECUTIVE SUMMRY

The title compound, chrysin (C.HRY), was analyzed in support of the EP A Placental and Recombinant

Arollatase Assay Prel'alidation work, Work Assigiuiieni 4-16/17.

The solubility of CHRY was deteniiined to b¡~ acceptable in dímethylsulfmtide (DMSO) for preparing

fOrJiiulations,

A formulation iinalý$Îs method was developed and valiaWI to analyze CHRY in DMSO at a target

C()nOentration of 2.54mgitl1L (0.01 IVI). This method was used to nniilyze s3nlples from both the tbrlli;liition ùnd

formulation sturagc stability studies.

The sturagc ~tabiiity sludy indicated that a 2.54 mgfmL fomiulatIon stored Ín sealed amber glass bottles and

protected from light was stable for 100 days at approximately 5"C

The stuck fOffiulatlons prepared for shipment to the testing laboratory was analyzed and met the established

¡wceptance criteria.
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1 INTRODliCTION

The piirp(YSe öfthis work was to ptòvidt\ flU necessary chemislrysiipporjiwtivities lör Chrysin (GHRY) o.n

Environmental ProleclÍOt1 Agency (EPAjWork ASf;ignmen( 4- i 6/17, and consisted of:

. Deterniining solubility in dimethylsulfoxide (fMSO)

. Developing and validating a fonnulatiol1 ¡inalysi~ method

. Conducting a slornge stability study

. Pteparmg Uíd analyzing Ii stock fQmmliitîôr.

This work wlls dOne lit Battelle, 505 King Avenue, Columbus, OR 43201.

2 CHEMICAL RECEIPT AND STORAf;E

One 60-niL amber glnR~ bottle 1010IDG, was received from the repository at Ballelle's lvfürine

Sciences lAiborätory in Sequim, W A on October 26,2004. The label ruoünl indicated 25 grams was sent. The

chemical was received and subsoqucntly störed at nxmi temperature,

A copy of the imm.ufacturer's Certificate of Analysis for this lot is shown in Figure I, which states that purity

was 98,20%, based on high pcrfomiancc liquid dllOl1fltOg.raphy (HPLC).

Battel.e SlUdyNo. Wi\ 4-16/17
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pröduCtName
PrOduct-NLlmb'er
Product BrMd
CASWuriber
Molecular;Formula
Moleçular Weight

_Chrysin

(8,Q 10-5

ALDRICH

480-40-0
C;,H,oO,

25424

lEST

APPEARANCE

SPECIFICATION

YELLOWTO YELLOW GREEN. TO rAN
POWÚER

CONFCB$ TO$TRWCTUREAND
ST APPARD,

C IN O. IN NAQi

E(348 + f- 2NM) ~ ~ 8,000

E(282 +/~ 2NM) ~ ~22,000
E(263 +/- 21'JM) ~ ;020,000

E(224 +/- 2NM) = ;'27,000

LOT L01OLOC RESULTS

YELLOW POWDER

CONFORMS TO STR,UCTLRE AND
ST.ND¡'.RD. .
O.OlG/L,O.01N NAOH

E348~ 8,500
E282=23,400
E264=20,400
E224=28,000

LOL.4 % (WITH TBAH)

99.3 % (WIH N¡..oH)

98.20 %

INFRARED SPECTRUM

UV-VISIBLE SPECTRUM

MISCELLANEOUS
ASSAYS

llTRA nON 97.0% - 103.0% (WirH NAOH)
HIGH PRESSURE LIQUID CONS1STENT WITH CONROL

CHROMATOGRAPHY

97,0% - 103.0% (WIrH TBAH)

SOLUBILITY 50 ~1G/ML PYR1DlNE; CLEAR TO SLIGHT 5%, PYRIDINE; ClHR, YELLOWHAZY, soiimaN
APRIL, 2004QUALITYC;ONTROL

AC;C;EPTANC;E DATE

Romii,", J. Mi;in. Supeivísor
QualityControl
MílWal.kElEt Wisconsin USA

)i'igUl'e 1- CertìfcateofAiialysis

3 SOLUBILITY STUDIES

A solubHitystudy was conducted to determine the solubility of CHR Y inlOO% DMSO, ataconcentration of at

least 2.54 mglrnL. CHRY(0,50848:i 0.05085 g) was weighed into a 10-mL vQltimetrc flask. DMSO was added

until the flask was approximately 80% fu. The contents were mixed until the CHR Y dissolved. The conteiitsof

the flask were diluted to voltnne with DMSO, sealed, and mixed well. The CHR Y went readily into solution.

Although the solution was prepared al approximately 50 mg/mL, higher than the taget concentration, CHRY was

readily solubleaiid would therefore, be soluble at the target concentration 2,54 mg/inL. This expeiiment showed

t1iat DMSO was an acceptable solvent for the 2.54 mg/mL formulation (O.OIM),

Battelle Study No. WA4~16/17 2

Battelle Study No. G6083l6 D-37



4 FORMULATION ANALYSIS METHOD PERFORMANCE EVALUATION (MPE)

This section describes the evaluation of a method developed toamilyze fommlatiöns orCHRY in DMSO at a

target concentration Qf 2.54 mgliliL (O.oM) for the stability sli.dy find the results mid conclusions from this

evaluation.

4.1 ìVktliod Developmeiit

1Vlethod deyeiüpi1ent loT this chemIcal ÌlwolYed the eva\uäti(mi)fväriou$ ç;lilml1ätographic conditÎons, The

selecicd 111èthöd Was Olle which \)roduced acceptable retention till1bahd \JM!(shape. The dcteetíOn method chosen

was HPLC with ultraviolet (UV) detectioiiwitlithc wavelengih sètat Ihc absorbance uiaxÌliilini abiwe 270 nm.

4.2 Met.liod

The HPLC parani eters for CHRYare presented in Table I,

Table 1 ~ HPLC System

Iustrument S)'stem

Columii

Mobile Phase

Flow Riite

Injection V olullc

DeteeLor Type

Dl.tel.ol' WavdCllin!i

UuuTiiie

Waters (1fimird, MA) and Agilent (palo Alto, CA)

Supelcosil LC-ABZ, 51mi pmtícle size, i 50 mm 4,6min (rn) (Supelco, Bellefonte, PA)

70;30 (vll') MethanoLO, j 5% Amnioniuin ¡\cetfe, ¡socratic

1,0 mUm inute

10 ¡.rL

UV

270 nm

",15 minutes

4.3 Metliocl Validatlon

Validation Wils accomplished using a single experiinent.

Triplicate vchiclcfcalibratloii standards at the highest and lowcst of lour concentrati,)ns were prepared, A singli~

standard was prepared at each intermediate concentration. The high and low concentrations were used to assess the

precisioii of the method. The precision of the low concentratioii was used to calculate limits of detection (LOD) and

quantitation (LOQ), Triplicate vehicleítalibralion blanks with and without intemal standard (is) were used to assess

the specificity oUhe melhixl.

4.3,1 Preparatìon of Mobile Phase

A 0.15% l'mtlonium acetute solution was prepared by weighing appwxiinately 1,5 grams of ammoniUm acetate

into a I-I. volumetric !lask. The conLent ofthe flask was diluted to volume with Miiii-Q water, sealed, and mixed

welL.

The mobile phase was prepared hy mixing 700 mL of methanol Hnd 300 inL of 0.15%, ammonium acetate,

Battelle Study No, WA 4,16/7 ~,
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4.3.2 Preparatioii of Standiirds iind B111iiks

4.3.2.1 Internal Stanmird (IS)

Fifty (50) t 2 I1g ()l!crcOllfl7.()k wêS addcd to a 25-111. vn!iilU"tric tl¡¡sk. The content of the J1¡¡sk WêS

diluted to voltune with lJethanot sua1t\tl mid mixed welL.

4.3.2.2. Stock StIlIdards

Two stock standards (A B) were prepared by accurately weighing 25 :t 1 l1ig of CHRY each irito two

individual 25-mL volumetric flasks and dissolving in and diluting to volume wim methanoL. This produced

stocks A and B w lIh target concimtnitions of 1000 pglmL each.

4.3.2.:1 Working Standards

\Vorkingstandards were prepared as shown in Table 2. The content of the flasks \vecrc diluted to

voltmie wíth HPLCl10bile phase, sealed, andmi:'üJù welL One standard was prepared for each

concentration.

')äbl(, '2 -Preparation of Working Shmdards

\VOI'!dlig Tm'get Final Conc Source Volume Final VoluiieStd ( g/inL) Source (mT. In I,
WSI 500 A 5 10

WS2 400 B 4 10

WS3 200 A 10

WS4 100 B 10

4.3.2.4 Vehicle/Calibration Standards

These standards were prepared in as shown in Table 3~ The (:ontenlc of the tlasks were diluted to

volume with HPLC m()bile phüse, sealed, and mixed well. Triplicate vehic1e/ealibmtion slandards were

prepared at the low and high (;oncentratìollS wilh single vehicle/calibrath111 SIRl1dards prepared at the two

intennedicale c()!lentn:tio.ns,

Table 3 - Pi'epnratioli ofVehidelClilibnltíoli SIniidiirds

. TIl'gel FiUlll Source Intcl'ul
VehiclclCalibralilm Coiie Voluiie SId DMSO FìmllVohinieStd (i ImL Source (niL (IIL) mI, mL

VS1 50 \\1$1 05 0.1 .5

VS2 40 \\'82 05 0.1 :;

VS3 20 \VS3 0.5 0.1 5

VS4 10 W84 0.5 OJ 5
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4.3.2.5 Triplicate Blanb withouhmd with is

Triplicat(1 blank:; wilho(jt is were prepared by pipeuing O. I inL ofDMSO into three individual

5,mL volliìr.etdc fins!:;; tíndtíddiilg lint ofmethanol to each, The contellt ofthe flai;ks was dihlted to

v()l\l!lewith HPLÇ mobil\l phase, si;aled, and miXed welL.

Triplic¡ite blanks were prepared by pipeUing J 011, is and 0.1 mL (lfDMSC) into three Îi)div¡dual

S-niLvolumetric tlash The c(mtenlz of the f1,,~k$ were diluted to volume with HPLC mobile phase,

sealed, and mixed welL.

4.3.3 Analysis

A portion. of cach vehicle/calibraíioh standard and blank was transferred to individuiil aut(h~ampler vÜûs

and the vials were seuled, Single injections Were made fmm each viiil \l;¡ing the same chroinutogmphic s)'shmi

and parameters determined during method development (Table 1),

4.3.4 Calculations

The integration ofthe CIIR Y rid is peaks by ihe chrom atogrophy dala system were evahified to assure it

wos consistent in all chromatöglUfls andüíonually rehttegroted, ifnecessary, A linear regreSSiOl1 equation was

ealculated relating the response ratio of chrysin divided by the is (y) to the conecntr:1tion of the vchicleÎ

calibration standards (x). The concentration of each vehkle/caJibmtion standard was calculated using it.'1

individual response ratio and the regression equation. These values were used to calci,ltite the individual ¡¡nd

ave.rage coiicentnitìons, percent relative errors (R), standard dev ìation (s), and percent relative standard

deviation (RSD) as appropriate for the vehicle!calibr:llion smndards at each concentnltion.

4.3.5 Results

is shown by repicsent;,tíve o\'crlnícl chromatogmms from high ancllow vehiclefc;ilíbmtio!l

stal1dard~. blank with is, and a blank (rom thc mcihod v;ilíùzition fire presenlcd in Figurc 2, The blan\; and

hlank with is exhibited no p~ih that would significantly interfere with the CHR Y or is peak;,

Baltelk StudyNQ, WA 4-16/17 :;
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Figur 1- Ra reenta1le Ovrlad Chromatograms from a High and Low Velucle/Caliration Stadard,

:Blankwith is, andBlankfromtlieValation (Shown Top to Bottpm)

The regression anaysis resuts fromthe stndad cUle are linear and are shown in Table 4.

Tali ie 4. ~Regession Analysis Results~
Tlieprecision and acci.icy of the vehicle/caibration stadard vaidation results are shownin Ta)Jle5

Table s.~ Velle!Calratin Stadard ValdatInResults

Avg
Nominal Std Cone Detd Std Cone Detd Std Cone s Avg

~ mL) (Jig/mL) (J.mL) (¡imL) %RSD %RSD %RE

50.06 0.0

50.08 49.70 50.06 0.36 07 -0.8 0.0

5042 0.7

40.14 40.20 NA NA NA 0.1 NA

20.03 20.08 NA NA NA 0.2 NA

10.09 0.5

10.04 10.00 10m 0.06 0.6 -0.4 -0.1

9.978 -0.6

For the method validation the LOD is 0.18 ~g!mL and is defined as three times lhe stadard deviation of

the lowest vehicle/calibration standard. Tliis is equivalent to a fOffiulatioiiconcenl1ation of 18 ~g!rn when a

fonnulatiunisdiluted i to 100 fur anaysis. TheLOQ is 0.59 ¡1g/rn and is defiiiedasten times the stadard

deviation of the loWest vehicle/calibration standard because there was noblar response. This is equivalenttü a
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fomiulation concentriition of 59 ¡.g/niL when a fumiulation is diluted 1 to 100 toranalysis. The estimated limit

of quantitation (ELOQ), defined M the lowest vehicle/calibration ;;tandard with acccpti:blc aceumcy and

precision, was llJ04 ¡lg/mI..

4.3.6 Condusions

The 1\1 etliød mN aU aeccpt(mcccritefÎa for precision, aeeuracy, linearIty, sensitivity, and sp.eoilicity. The

method was suitable for the stability study and subsequent fQlllulation analyses for which it was used.

5 l'JRivIULATION STAIHLllY STUDIES

A formulation stability study was conducted at a concentl3tíon of 2.54 rtg1mL in DMSO for 100 days

(aPPrQXlin~tely 14 weo:b) in st);lled, litapproi-imatelý 5"C.

5.1 Study Design

A single sample was analyzed on the day of preparation (Day 0). Days 14, 71, and IOCl. Three aliquots were

analyzed from each ¡;ample lit each storage time,

5.2 ltarmulation Method

A formulation was prepared on Day 0 of the storage stability study at a target concentration of 254 mg!mL in

DMSO by accurately weighing 63.5 :f 6 mg into a 25-mL volumetric flask. The chemical was dissolved in and diluted

to approxiimitely three quarters of the total volume with Dl",1S0. The flask was sealed and manually shaken to mix the

contents. The contents of the flask WN'e dih:iltKI to voluinewith DMSO, sealed, and mrx;d weIL

Approximíilcly 6 mL ()f fönn.ulatIon Was transferred into each of föur 8-inL amber glass vi,ils that were then

se111nd. One vial wa.5 used for the Dny 0 arulysis and tho other three were stored at appwXinHitely 5"(: until tiso,AfK\r

the desìred storage period, a vial WaS removed from storage, allowed to Wami to room temperature, and triplicate

aliquot~ were prepared and analy;.\xL

5.3 Analysis MetllQd

Vehicle/calibration standards and blanks with and withoul is were prepared as deSCribed in the validation

experiment (SecLÍon 4.3.2) of this repürL

One (l iiL of tiie fomiulatIon was pipetted into thre.e individ\wllO-mL vo!\unetrie l1asks. diluted to voluiiw with

IlPLC inobile pMse, sealed. and mixed welt 011e-half(05) mL ofthe díluted formulation and 1 -iiL of the is were

pipetted illto iiidividunJ 5-iiL vü1unietric l1ask::, The cOJ)tenis üfthe flask¡ werc dHuted to volume with HPLC mobile

phase, scaled, and mixed wen. 1.\n iippmpril1tt; volume of eHeh was wlrsfened It) an autm;amplcr viiil iind the ,,¡iils

were sealed and analyzed using the chrmiiitogrnphic system in Table I.

5.4 Results

The results from the stonige stabilty St\dy are Sb(iWn in Table 6 and prcsel1tedin contrùl cMrt fÖrllat in Figure 3.
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Table 6 - ForUiulatioli SIorage Stabilty Results (2.54 mg/niL)

Avg Detd CÖle % (¡rDay 0
Uav Detd Coile (Il IniL) II lOlL ::s Av COIlC:l s

0 2.475 1,54 2.454 2.461 :t 0.012 100.0 :t 05

14 2.582 2.521 2.563 2,555 -~T0.031 103.8 :1: I .3

71 2.529 2.553 2502 2.528 :J 0.05 102.7 :! 1 .0

100 2.448 2.447 2.427 2.441 :t 0.01 2 99,2J; 0.5

lh~ pool~d RSD ofih~ analytical m~thod was 0.987%. This nielln$ thalth~.re wllUld have to be a .differeuce pf

more than 2.24% front the Day () yaluc for the difference to be statistically signifcant at a 95% confidc.nce leyel

CHRYS1N in 10()%) DMSO, W A +16/17

(2.54 Ilg/11L,Pl'epal'ation12/13/04)

11)5.0

97.0

.
..

-",. '! ~. " - " .... ~ ~ ~ "" ~ ~ ~ ~ " * " "
- ~ ~ " " - -

~_ftn_. .1Ml

104.')

103.0

10Z.0

~il)i.
Q
.. ion.oe
t. 99.0

98,0

96.0

95.0

w 20 31) 40 51) 60 70 80 90 11)(1

Slabìl Iy Study nay

-UiiiierConttol Iliiit -IÁMI' Contl'oi Limit . Stability Drit. "Ilnem' tStabilfty n.t.)

Figure 3 - Ci:mtrol Cluut far Storage StiiblUiy Antilysis

5.5 Discussion and Cmiclusions

Th(j. Day 0 detenninecl valuc\ for the fomnilalion was approxiwlte1y 3.6% below nominal (the calcuJ¡cd

c()Icentwtion based (m the weight of the chemica.!), There was no statistical difference betWè.êil the Day 0 ilìd

Day 100 sampks, Ht)wevcr, Day~¡ J 4 and 71 were above the upper significance level dueL( tho tight precision of

the assay but were within 3.8% and 2.7%, respectively, of the Day 0 value, These d.ta .indicate that the fomiuJation

was stable when pn.itccted from light at approximately 5°C for J 00 days,
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6 FORlVfULATIONPREPARTION AN ANALYSIS

Formulai ons were ptepated anaanalyzed on Januar 25,2005 and August 9, 2005 according to SQP

COM SPECJI-.O 28 -00," Standard Opera.ting Procedure (S OP)for the Foimiilationand Analysis 0 f clisin (CHR Y)

in 100% Dimethylsulfoxide (DMSO)." This section desciibes the metho d,results, and conclusions

6.1 Pr.eparation ofF orinulation

CHRY (12700:1 5.00 fug) was weighed into a 50-mLvolumetÚc flask. DMSOwas added until the flask was

approximately 80% full The contents were mixed untiltheC'HRY dissolved. The content of the flask was diluted

to volume withDMSO,sealed, and mixed well.

6.2 Preparation of Standards and Blans

$tandardsand blanks Were prepared as described for the validation (Secton 4.3.~ 0 fthis report).

6.3 Preparation of Formulation Samples'

One (1) mL afthe formulation was pipettedinto three individual 1 O-mL volumetrc flasks, diluted to volume

with HPLC mobile phase, sealed, and uiixedwe11. Oneèhalf (0.5)rrL of the diluted formulatonahd 0.5 mL of the

is were pipettedil1toindividual5-fnLvolumetc flasks The contents of the flækswetediluted tovoltime with

HPLC mobile phase, sealed, and mixed well.

6.4 Analysis

Autosampler vials were filled with ali quots of each staíîdard, blan and sanple. A single injection was made

from each vial using the HPLC conditions from the validaton(Table 1). Representative overlaid chromatograms of

the fugh and low vefucle/calibration standars, blan with is, arJd a blank are shown in Figure 4,

~18Ö

~
0:

160

Chri¡sin

~

VS1.B

\fS4-B
8+18-8

Blank.8

140

IS

120

100

80

2 4 10 "1L 14
Retention time

Figue 4 - Rl1resentative OVerlaid Chromatograms ora High and Loll Velcll'Calibtation Standard,

Blik with is, and Blankfrom a Formulation Analysis (Shown Top to Botom)
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6.5 Ciilculations

The peaks for CHRY andtheTS \vere int.egrat.ed for each injection by the cliwimit.ography dat.a syst.em. Any

peak with inconsist.cnt iiitcgrationw'rismal1ually rein.tegrated. ifnecC$sary. A linear regrcssiOiieqUaIiOll was

calculated relating the responseriitio((;HRYIIS) (y) to the concentration of the vehicleicHlibnÜion slandards(x).

This regre;;,¡i()! equation and the r¡¡ponse ratios were ui¡ecl to calculate the concentration in. each staíldard and

formulation sanrple. The percent RE for each standard Was calculated by subtracting the nominal value from the

(ktewiined value, dividing by the noinil1il value, mid then multiplying by 100. The percent RE for each tormwation

sample was cakuíatcd by subtracting the target vahiefmm the deleniiined value, dMding by the target vahie, and

then multiplying by 100. The average determined concentration.. stand.1rd devintìon(s), and percent RSD were

calcuiatcd for the vehicleiealibnltiolJ st3iidard.~ and formulation samples when applicable.

6.6 Results

The results of the fonnulation analysis are shown in Table 7. The results of ihe standard cure regression

analysis arc shown in Table 8. The lomiülation met acceptance criteria (Iil within 10% of target and RSD of

:s 10%).

Table 7 - Flllnuilnfion AnillJsis Uesultt

Aiiilysis
Batch No. Date Detd Cone II ni L Av Det'd Coiie m filI, Ay %RI' %RSn
l-CHRY-l 1 i2105 :292 2AOS) 2.395 2.466

2-CHRY-l 8/9/05 2.479 2.531 2.487 2.499

-2.9 4.5
-1.6 1.

Tnbl!i 8 - Regression Amdys!s Results

6.7 Conclusions

The average concentration of the siock fomiuhitions and its percent RSDs were wÎthìn acceptance criteria.

Thereforl\ the fonnu!fllÌiins were suitable Jor use.
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EXECUTIVE SUMMRY

The title compound, ecoMzok, WÐS ÐnÐlyzed in support of the Environmental Protection Agency (EPA)

Placental and Recombinant Aromallse Assar Prev¡llJdatiön work, Work As,~ignJlent 4-l6il7.

The solubility of eeoimmle was determincd to be acceptable in dìmethylsliJfoxide (DlvISO) for preparing

t~)Iin iilations,

A fonnulatioii anÐlYsis method was developed and vnlidated to analyze cconazo!ein DMSO at li conecntnitIoli

of 4447 nigfmL (O.L 1vl). This method was used to anrilyze simiples from both lonnulatiOl tind fonnuh,tio/1 storage

stability studies nt44A7 niglmL.

The stornge stnbility study indicated that a 44.47 mg/niL lonnulation stored in sealed nmoor glass bottles and

protected from hglit was stable for 56 clays at approximatdy 5"C

The st\ek lQniiulatkms prepared for shipment to the testing labornt()ry were dcteimined to meet tlle (tsiabiished

acceptãnce criteria.
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1 INTRODUCTION

11epurose of tins work was to. provide all necessai cbemst!JPportactvitiesfol'econazole.on the

EnvironiientalBrotecton Agency (EPA) Work Assìgninent 4-16117, and consisted of:

. Deteiinining solubility iiidiin~th)'lsifoxide(DMSO),

. Developiiigaid validaliga fonnulátion analysisiietliQd.

COIdic!ingaSlorage slabilìly stcl,

l'epanngand aia1yzingast.ockíònniûatiOl.

'Is workwasdoneat Iliileile,505 King Avenue; Cohiinbus, OIl 43201.

2 CHEMICAL RECEIPT ANI STORAGE

1\vo 15-11lLainber gla~'$ bcittes oféconazole,LotNo. 123K1220,were Í'eceived:fom the repository at

Batlellé'sMmlie sci.ences Láboratorin Séq¡in\, WA (oiieeach Oil Oclober26 , 2004aidDecen\ber 4, 2004). The

label amounlindicatea5grars waS sent aleacli shipment: Thecheical wasreceìvedand Slibseq¡ently sloreçl at

roOn lénpmhire.

A copyoftheiial1tiacter's CértficateöfAnalysis for this lot issho\vn in Figure 1. This slalesthát punty Was

98% based on thin layerchromalography,

'!
':J

SIGMA-ALORlCH
CertificateofAludysi$

Product Name
Product Number"
Product:Brand
CAS Number

Molei:ular Formula
Molecular-'Weight

Econa2ùle nitrpte' salt"j
E4632
SIGMA
24169-02-.6
Ci;:H~;FL:N~O' HNO:¡

444.70

TE'!.n LOT 1:231(1220
RE6uU'S

WHITE TO OFF wHITE POWDEn. WHITErOWOEI1
¡fE2A5%g7~~~~_E¿~L6~6:6~~;~~~2~~~~~~~ilN WITH SOME I~JSOLlJßLES CLEAR COLORÜSSNMTO;5°/.. 0,0"'1",47.6 TO 49,6";" CARBON 48.6"'1",
9;2 TO. 9,8% NITROGEN 9.4"/0

5pEeIFICAT1UN

APPEARANCE

SOLUBILITY

WATERB'yKARl FISCHER
ELEMENTAL ANALYSIS

IR SPECTRUM

PURITY BV THrNLAVER
CHROMATOGRAPHY

QC ACCEPTANCE DATE

CONSISTENT WITH STRU,CTURE CONFORMS
(SUPPLIER DATA)

NLT98%i 98%

JANUARY 2004

5-'Æ::~
Lori Schulz; Manager
Ans.lytipãl Services:
St:.LlJuis, Mis.so.uri.- USA

Figiire 1- Certifcate of Analysis

Battelle SfudyNo. WA 4.16/17

Battelle Study No. G6083l6 D-5l



3 SOLUBILITY STUDIES

A solubility study was conducted to ûCIinninc the solubility of cconaZl1k ÍliIOO%DMSO,at a concentration of

at least 44.47 mgjmL (0, lM). Ecoiiazole (().4447() d, 0.04447 g) was weighed into a 1O.mL volumetric flask,

DMS.o wasaddedunti1 the t1ac~k was al)!'loxiinate1y 80% fulL The content.., were mixed iuiti the econiizoJe

dissölved, The cönlcnls df flask were dlluted to volume withDM'30. sealed, and mixed welL. The eC(iiazo!e went

reädi1y tilt" sölutí",i This experiment showed thät DMSO was àn àccèptable solvent for the 44.47i\ig(mL

foriilllation.

4 FORl\IUI,ATlON ANALYSIS ì\IfiTHOl) I'EIU'ORMANCE EVALUATION (MPE)

Thi:i section describes the e\'111utllÍùnof II method dcvelopedto iinalyz. Ibrinü!atioiis of ecoiiazolc in DJ"ISO at a

tHrget eoncentratiönof 44A7mg/mL for Uie stabilty study, the results l\nd the conclusions from this evaluation.

4.1 rVletJiod Development

Method development for this cheinical involved tbe (waluation of various dironiiitog,niphk conditions.

The s,)!ecred method WO$ on,) which produced oecepi\1ble retenticm time \lnd pe\lk shape, The detection method

chosen was high pressure liquid chromatography Wíùl ultraviolet detection (BPLClUV) with the wavelength sct

at the iibmrbiinee niaxÌ.mmi of271 nii,

4.2 ;'Vlethotl

The HPLCparameters for econazole are shown in Table 1.

Instl'iment &'ysteii

COIIIIIl

Guard Ciilumn

Mobile Phii~e

Flow Rat"

hijection VOIUll'"

Detector Type

J)etl'dflr \Viivelengih

Run Time

Tuble l-lll'LC S)'stem

Agilent (Kilo Alto, CA), Waters (Milfol(i tvV\)

Supelcosil L(:~l\BZ, 150 11m y a6 mm (10) (Supelco, Bellefonte, PAi

(;-18 guard column

70:30 evN ) Melhano1:0, 15% AmmOllÍlml Acet~tc, Isi'Cratic

1.0l1L'minute

5()~iL

UV

271 mii

.-20 minutes

4.3 Method Valltlatioii

Validation was accomphshcd \ising a single experiment.

Triplicate vehîelclciilihnition siandiirds at the h¡gh~'t nnd l¡)west of loiir c(meemrai.iims \wre prepared. A

single standard was prepared at each intcnnediatc cone('ltration, The high and low cQllcentrations Were liS(\d to

1I,sess the precision of the method, The precision of the low concentration VilS u.,ed to calculate ¡imilS of

Battelle Sl\idy No. WA4-16/l7
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detection (LOD) aiid limits of quantitation (LOQ), Triplicate vehicle/calibration blanks with and without

internal standard (IS) were uscd to iis.scss llc spcci líciiy of the. method,

4.3.1 PI''pur;iHiin of j\'Jiihile Ph use

AO, 15% aminonimnat"iate sol\Üon was pJ'ipat"d by wc¡ghiiig¡~pproxitnaiely 1.5 grmiis of

ammonium acetate into a i.L volunietrídlask. The flask was diluted to volume with MiJí.Q water,

scaled, and nii."ed weU.

Tbe mobile phase was prepared by mixing 700 IIL of methanol and 300 mL of 0, 15%

Hjim onimn acøtàte,

4.3.2 Pniimralioii of Standards aiid Blanks

43.2J Internal Standard as)

An is sohitionwas prc¡xrcd by weighing 100 i 4mg oftcrconazole into a 50-mL

vplumettic !lHSk. ThQ content or the tlask w¡ls diluted t1) voh.imQ with mQthall)), scaled, Hiid

ni ixed welL.

4,3,2.2 Stock Stancbil'iìs

Two S1(ck standHrds (A and B) were preixired by accurately weighing 25:' 1 ing of

eeomi:mle each inlt two indivídual25~mt volumetric llasks and dissoh'ing in and diluting lt

volunh~ with HPLC¡iiöbíle phase. This produced stocks A and B with target concentrations of

1 mg/llL each,

4.3.2.3 VchicleiCalíbruiion StHndards

Vehiclc/calibration standards werC prepared as sbown in Table 2. The co.mcnts orthc

IlxlSks were dlhited to vohime with HPLC mobile phase, sealed, ¡¡id mixed welL. Tripliciile

vchkl.ekiiUbnitkm standards were prepared Ht tbe low and high conecntratioll with singk

vehicle/calibration sl¡lldards preixired at the two înlcß1i cdiatc conccmtrations,

Table 2 - :Prepal'tionotV~hicle¡Calihration SIandal'ds

Vehicle¡
Calihratiou riir~el Fin~1 Cone Source Volume is DMSO Fin~1 VolumeSid (~ IniL) Source niL) (inL) (llL) (mL)

\LSL 500 ¡\ 5 0.1 10

VS2 400 B 4 III 10

VS3 200 A 2 (U 10

VS4 100 B 01 io

Battelle Study NQ, \VA 4~16il7 "
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43.2.4 Blanks

Trip)¡C¡i! 1111mb without IS We,,, pn:pmeJ by pipetting O.lln1. ur OlvlSO into ¡hr.:"

individual lO-mL volumetric flask,;. The contcnL'l of tlUJ flasks were diluted to VOiUlle. with

HPLC mohile phase, seiiled, and mixed well.

Triplicafe I1liinks with is were preP'red hy pipetiing 1 mL is and tJ i mL of D::vlSO

into tlu'cc individuall0-lIL volumetric flasks. Thc eonMJls of tllu l1asks were dilulcd to volumc

wiih HPLC mobile phase, sealeel and mixed welL

4.3.3 Analysis

A portion of enchvehicie/Cllihiation staiidiird, hltmk ands.'lmple welettamfurrcd to imlil'idual

autoin.iector viflls and the vials were seak"l. Single injections were made fi'om each vial using the same

chromalographic system and partiineters detenl1ined during metll(Jd developllL'Jt (Tflble I).

4.3.4 Ca.lculatimis

The integration of the econazole and is peaks by the cliromatograpliy data system was evaluated

to assure it was conee! in all chnimat()gmrns and nmnually reinlegmled. if necessary. A linear regression

equation was cnloulated telriting the rcsponse ratio of econazole divided hy the is (y) 10 the concenfration

of the vehicle!cal.bratiOlI standard, (x)~ The concentration of each vehicle/calibration standard wag

ciiltulated using its il1dil'jduiil resjJinse mtiQ and the rcgtcs..,i(m equation. These va.lueswere usc,l t()

Clilculllte lht\ individual tIld tlvcmge concentrations, percent rdntive errors (RE), stnndfJrd deviati()I (s),

and percent relative slandard deviation (RSD) as uppropriate for the vehiclefcalibrationslandarJs at eflcli

c(IIcentrllel!.

4.3.5 Results

Specificity is shown by the representative O\'erluid chromalO'&rams from a high and It)W

vehide/calibration stmidard, a blank with is, and a blank from the validation as ilidicale.J in Ii igure 2.

The blank and blank with is exhibited no peaks that would signiticilitJy iílterfêrc with the ccùniiwle or

is peaks. The regression mialysisresults from the standard CUlì'e. indicate linearity and are shown in

Table 3.
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Figure 2 - Rl;r~SallativeOvelad Clrromatograms froni a JIigh and Low VelûcleiCalibration Stadard,

BlWith IS, aiid Blk from theValidation (Shown Top to Bottoi)

Tabi~3- R~gresson ArlysisReSts

The precision and accuracy of the vehicle/calibration standard validation resùlts are shown in

Table 4.

T ablé 4 - V iiclelcålbra tiOÍ S taitardvåld,tioii Reru1ts

Avg
Nmniiial Std Cooic Det'd Std Conc Detd Std Cooic s Ave;

( gimL) ( gimL) ( gimL) g1mL) %RSD ~"ÓRE %RE
513.2 0.1

512.6 512.7 512.5 0.8 0.1 0.0 00

511. -0.2

406.9 406.7 NA NA Nil 0.0 Nil

205.0 206.8 Nil Nil Nil 0.9 Nil

101.3 -0.4

101. 101.2 101. 0.1 0.1 -0.5 -0.4

101. -0.4

The method validation sensitivity was 0 1732 ~g/mL. theLQD. whic1lis defined as three times

the standard deviation of the low vehide/c.alibration standard. nus isequivalentto a formulation

concentration of 20 ~g/mL when a formulation is diluted I to 100 . for analysis. The LOQ. defined as ten

times the standard deviation of the lowest standard because there was no blank response, was 0 5774
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¡.gflnL, This is equivalent to a fÖrm\\ationcoiicemmtioii ùf 60 ~.gimL when a fDlnlulotlQn is diluted 1 to

100 for analysis, The estimated halil of qminlitation (ELOQ), defined as the lowest vehicle/calibration

standard with iiceeplable a¡;cumc)' and precision. WiiS i 01. 7 ¡ig!¡iIL,

4.3.6 Conclusions

The method met all acceptance çrikria for specificily, linearity, prüdsion, accuracy and

sensitivity. The method wll suilable fQr the stabilty study and s-ithset!\lcnt fon,llvMion ;malysis lor

which it was used

5 FORMULATION STABILITY STUDIES

A foniiulaiion stability study was conducted at a target concentration of 44.4711g!inL in DMSO for 56 days

(8 weeks) in sealed, amher glass hottles stored at approximately 5"C.

5.1 Study Design

A formulation sample was analyzed on the day of preparation (Day 0) and Day 14. A second fi.miulatIon

sample was arwiyzed on the day of preparation (Day 0). Week 4 and \Veck 8. Three ali(juot~ were analyzed

lrtm each sample al each stòragc time.

5.2 FoniiulntioJl lVh,thod

A t(irnmlation was prepared 011 November 19, 2CÚ4, Day 0 ofthe storage slability study at a target

cqncçnuiiÜon of 44A7mgfmL in DMSO by flccilriitcIy weighing 111O;~ 10 mg int() ii 25~inL v()lumetric lJask.

The chemical was clissolved in und diluted to appfl);imately three quarters of the toll,! yoluine with DMSO. The

flusk was seuled and sonícakd for approximately 5 minutes to iiì); the coiitents, The contents of the flask was

dihited to I'òlume with DlvlSO, sealed, lld mixed welL.

A¡:prmÜ11utely 6 mL or IOnlmlati\)1l was traiisferred intol'ach of four 8-mL mnber gluss vials which were

then sealed. One vial was used tl1l the Day () analysis and the other ihree were slored at appw);imately 5.C until

use. Aller 14 dnys of storage, ¡¡ Vifil was rem\lVed Ji()m the reftigemtm, allowed to Wllnll ic) mom tempero.ure.

tlnd triplicale (ii íquNS were prepared mid amilyx.ed.

A second fonnulaÜoli was prepared on Febnimy 7.2005, Day 0, ai a target cO!lCenuiilÌoli t,¡ 44.47 mgímL

in DMSO by accurately weighing 2.22350;l 1108894 g int!) a 50-m L volumetric Hnsk. The !1;¡sk was diluted 10

appmximatcly 80% volume with 1)1,180, seiiled nnd sonicated fix apprmdmiitely 5 minutes. 111e contenl of the

Hiisk was inyerted i 0 limes, iind diluted iii vlJume with DMSO iind shrik.en to mi); weIL Appro);imatdy 9 mL

were dispensed into an amber glass bollle. scaled and stored re!Í'geralcd. A fonniilalÍon sampIc aliquot was

prepared fm omily:;is iinDriy 0, Weeks 41ld 8 f",r storngestiibility determination.
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5.3 Annb'Sis lVlctIwd

Vohic1o!calibration standards and blanks with and without is were prepared ¡ls described in the validation

experiment (Section 43.2) or this report.

In triplicate, 1 mL of the formulation was pìpetted into three individual 1 ().mL volumetric tlasks, diluted

t( volumo withHPLCmobik phase, seakd, andnii"od woU. One (l)mL or the dihlled fomnilalÌon and l-mL

of the IS werc pipetted into individual io.niL volunetric flasks. The contents of the flasks werc diluted to

VOlUme with HPLC nt\)bìle phase, sealed, and mixed welL An appropriate volume of each was tnllsferred to 111

aut()injNI(lt vial and the VÜi!S weN sealed iliid analyz\"dusil1g the ehromak'graphk system iii Table I,

5.4 Results

The results from the ston1ge stability study are shown in Table 5 and presented in nontrol ohart formal in

Figure 3.

Tiibk 5- Foniii.dation StonigeSIiibillyRcsults (44A7mglmL)

l'i'epimition Analysis net'd COliC Avg Oc!'d ConI' % oillay 0 ClineDali' Date DiiV II ¡IIL II mL:! s f: s
Wi 9/04 11/19/04 0 46.91 46.37 4M7 46.58 :10.29 100.01: 0.6

W19/04 12/3104 14 45.91 45.88 45 Jìi) 45.86:10.06 98.5 :! OJ

2!705 2/7 ít)S 0 46.24 46.08 45.89 46.JJ7iO.17 100.0 :t 0.
2!705 3!705 28 45.c 44.74 44.66 44.81 jc (). 19 97.,t 0.4

2/7 !O5 4f4it5 56 42.95 42.92 4L94 42B)i 0.58 92.5 U

For the lOmiulation stability $amplc prepared On November 19, 2004, the pOled RSD of th(, analytical

method WilS 044%. This meai),; that thcre would have to be it difference of more than 1.01% froni the Day I)

value for !he ditIerence to be statistically significant at a 95°(, confidence .level.

For the fOtnm1atio!) stabilty sample prcpired flll Fcbrary 7, 2005, the l)floled RSD of thc am.lytical

method was 0.79%. This meaii; that there wouldhuve to be a diffewJ1ce of more than 1.80%, from the Day ()

value for the difference to !?e statistically significiJ1t at a 95% confidence leveL.
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ECONAZOLE IlllOO% DMSO
(46.58 mg/mL, Plepiircd 11/19/04)
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5.5 Discussion and Concbisioiis

Thc Day 0 d,\termined valuc for the November i 9, 2004 formulation was appmxÍliatdy 4.7% alxwe the

nom.inal value (the calculaicd conçentrfltÌon based () the weight of the ¿hem teal), The conCl.ntration of the

sample stored at approximately 5"C protected Ih,m Iíghtin amber glass vial for Day 14 was below the lower

significance leve. due to the tiglitprccis.ion ol'the assay but was witlùn L5% ol'thc Day 0 value (November 19,

20(4) and fiiet fJccept¡¡nce crij(,da:t 10%,

The Day 0 determined value I'or the ¡"ebrumy 7, 2005 1'1niiulatioii was approximately ';,5% above the

nominal value (the calculated concemration based on the w,âght ofthe chemical), The concClitmtions 01' the

sample stored at apprüxinifJtdy 5"C Pl()tecwd from light in an amber glass vial for Days2S and 56 Was below

the lower signifiçance level due to the tight precision of the assay b\lt was within 2.7 and 75%, respectively of

the Diiy 0 value (February 7, 2005) find met acçeptiinçe criteria" 10%.

These data indícate thc fönnulalÌon was stable wh"n protcct"d from ligt at approxÌlnatcly ),'C for

56 days,

6 FORMULATION I'REPARATION AND ANALYSrS

FOt11JUIatim\s were prepired and Malyzed oii Fehniary 7, 2005 and Ang\lst 8,2005 according to SOl'

COMSPECJI.031, "Standard Opcratìng Procedure (SOP) for the Forniokitioii and Analysis ofEconazole.in llXi%

Dt-'ISO. " This section describes the method results, and eonc!usion.~,

6.1 Preparatioii of Formulation

EçOlmzole (2,22350 ,L 0,08894 g) WI1S weighed .into II 5(),mL volumetric flask, DlvlSO was added until

the Hw;k WHSl1ppro:Xí.maiely 80% fulL. The contents were sonjenled for apprtXiniiitely 5 minuteS until Ihe

ecÖnazole diss(,lved, The c(m.lent.~ of the Onsk:were diluted 10 v\)lrime with DtvlSO, sealed, (lnd mixed well

6.2 Prepal'ltiOlI of Standards aud ßliiiiks

Sta.ndards and blanks we're' prepared as described f,'r the \';lìdat.on(Seçtion43.2 of this report),

6.3 Preparatioii of ¡tm'mutation 8iunples

On" (1) mL of the Ibrmlilatiol1 wa$ pipet!ed intO three ihdividuari O-mL volumettic Hash, dUmed \(

volume with HPLC mobile phnse, sealed, nnd mixed well. One (I) mL of the diluted fonmiJntion nndl m1. of

the is were pipetledinto ìhdividwil 10-lhL vohmietrie Hnsks. The c,mtents 01' the flask,; were diluted to volume

with l1PLC lll obile phase, ¡;ciilcd, imd iiLwd wdL

6.4 A1Wlysis

!\uloiaieetorvials were fined with aliquots of eiich standard, blank and sampk A single jnjeetíonwas

l1ade fr'ìm each vial using the HPLC conditions troln the väHdation (Table 1)
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6.5 CalctÙaûöii

:Te integration of the eçonazole and iS peaks by the chromatography data system was evaluated to

assure it was correct in all chromatograms and manually reintegrated, if necessai. A linear regression equation

was calculated relating the response ratio ofeconazole divided by the IS (y) to the concentrat on 0 fthe

vehi cl e/c ali brati 0 nstandard s (x). :T e con centrat on 0 f e ilch vehicI e/cali brati on standard was c al CuI atedusin g its

individual response rato and the regressi()nequation. The p eicent RE f()reachvehicleicalibratul\ standardwas

calculated by subtracting the nominal valuefrum thedetem1Ìned value, dividing by the nominal value, and then

lYitdtiplyingby 100. :Te percent REforeach formulation sa!nple wascalcilated by subtracting the targeivalue

from the deternined vålue, dividing by the target valne,and then multiplying by \00, The average determned

concentration, standard deviation (s), and percent RSD werecalculated for the vehicle/calibration standards and

formul at.on samples when applicable.

6.6 RestÙts

Specificity is shownbythetepresentativeoverlaid chromatograms ofthe high and low vehiclt/calibration

standard~ blank with working iS andablankåte presented in Figure 4.

ii180
Ëo"-
'"
~160

is

Econaztile
140

80 \.
~

v'3Lb

1Mb

Blank wi is b

120

100

60 BI;ank b

10 12 14 16
Retention time

Figue 4 - Representative Ovirlaid Clrollatogrars ora High and Low VelucleiCalibration Siandard,

Blank with iS, and BIrrmn a Fonnulatimi Anlysis (ShOWll Top to Bottmn)

The vehicle/calibration standard cure and the restdts ofthe regression analysis indicated linearty and

are shown in Figure 5.
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The results of the fOlmulation analysis are shòwn in Table 7. FòlliulatÍc)ns met all acceptance criteria

(RE withi1l10% Ofl)Mget alldRSD ()f:: 10%).

Table 7 - FOl'lUlatioli Analysis Results

7ili05 2S\32 29-26 2940 L1 (1,7

6.7 Conclusions

The average C011elltralÌon of the lonnulations and its percent RSD were within acceptance criteria.

Therefore the Üirmulation w,it suitable tÖr use.
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ANALYTICAL CHEMISTRY ACTIVITIES REPORT

KETOCONAZOLE

CAS No.: 65277-42-1

Receipt Date: 10/26/04

Appearance: Solid

Storage Conditions (ê Battelle): Refrigerated (-5°C)

Lot No.: 12IH0524 (Sigma Aldrich)

Amount Received: 2.7 g

Vendor Purity: ;, 99% by TLC

STRUCTURE: MoL.W!. MoL. Formula:

C26H2sCliN404o
Áo~("l/n\ 1\ -Qf '" \~. 0 cl~CI~N NOHo "- -

53 i.43 glmol

Prepared By: Approved By:

L l. 4 /'¡lr, ~w.~~
Denise A. Contos, M.S. Steven W. Graves, B.S.

Manager, Chellstry Technical Center
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EXECUTIVE SUMMARY

The title compoi.d, ketoconazole, was analyzed in support of the Environmental Protection Agency (EPA)

Placenlal and Recombinant Aromalase Assay Prevalidation work, Work Assignent 4-16/17.

Solubility of ketoconazole was determined. to be acceptable in dimethylsulfoxide (DlvO) al a concentration of

5.31 mg/mL (001 M).

A ketoconazole formulation analysis method was validated on the previous EP A W A 3-10 study. The method

was modified by including an additional I: I 0 dilution of the formulation which resulted in a I :200 final dilution of

the 5.3 i mglmL (0.01 M) formulation prior to analysis. This modified method was used to analyze both stability and

formulation analysis samples.

Storage stability was previously determined (EPA WA 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 curent study, a formulation sample with a target concentration of

5.31 mg/mL in DMSO was stable when stored refrigerated and protected from light for 60 days.

The stock formulations prepared for shipment 10 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

Enviroruental Protection Agency (EP A) Work Assignent 4-16/17, and consisted of:

. Determinng solubility in dimethylsulfoxide (DM'SO).

. Preparing and analyzing a stock formulation and a fonnulation stability sample.

This work was done at Battelle, 50S King Avenue, Columbus, OR 43201.

2 CHEMICAL RECEIPT AND STORAGE

One lS-mL amber glass bottle ofketoconazole, Lot No. 121ROS24, 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 purty was

greater than 99% based on thin layer chromatography.
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Produc Name

Product Number

Produc 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, Manager
Analytical Seivices
St. Louis, Missouri USA

3 SOLUBILITY STUDY

Ketoænazole

Cert ificateof Analysis

K1003

SIGMA

65277-42-1

C",H",d,N.O.

531.43

SPECIFICATION
WHITE TO YELLOW WITH A LIGHT TAN
CAST POWDER

QEAR 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 YE ARS

Figre 1 - Cei1nw:ate of Analysi

LOT 121H0524 RESULTS

WHITE POWDER WI1l A LIGHT
YELLOW CAST

CLEAR FAINT YELLOW SOLUTION
AT 200 MG PWS 4 ~~L OF
r" ETH AN OL

58.6% CARBON 10.5%
NITROGEN

+0.08 DEG (C = 3.8 IN
METHANOL AT 20 DEG
CENTIGRADE)

GR5ATER THAN 99%

fvlARCH 2005

fvlARCH 2004

A solubility study was conducted to deteimine the solubility of ketocoo8Zole in either 95% ethanl or 100%

DIvSO. Initialy, both 95% ethl'01 and DIvSO were used to prepare a 53 J 4 mghnL (0 J Iv! ketocoo8Zole solution.

N either of the solvents dissolved the ketocoo8Zole at the 0.1 Iv corientration. At the clection of the Task Leader, a

5.31 mglnL ketocoo8Zole solution (0.0 I !v in 100% DMSO was prepared by weighing 0 .05314"' 0 .00531 g iiio a
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Battelle Study No. G6083l6

2

D-67



10-mL volumetric flask. DMSO was added until the flask was approximately 80% fuL. The flask was capped and

contents were mixed. The content of the flask was diluted to volume with DMSO, sealed, mixed and sonicated. The

ketoconazole went into solution with minial shaking and sonication. This experiment showed that DMSO was an

acceptable solvent for a 5.31 mg/iiL (0.01 M) fomiulation.

4 FORMULATION PREPARATION AND ANALYSIS

Formulations were prepared ani: analyzed on February 4,2005 and June 29, 2005 accorclg to SOP

COMSPEGII-018-02, "Standard Operating Procedue (SOP) for the Fomiulation and Analysis of Ketoconazole in

100% DMSO." In addition, the February 4, 2005 fonnulation was ie-analyzed to detemiine 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 mg/mL (0.01 M) in DMSO was prepared on

February 4, 2005 by accurately weighing 265.5 :! 5 mg of ketoconazole 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 volunie with DMSO, sealed, and mixed

well by inverting at least ten times.

4.2 Preparation of High Performance Liquid Chromatogmphy (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 I-PLC mobile phase containing 70:30:0.14 (v:v:v) of methanol:0.5% ammonium acetate: diethanolamine.

4.3 Preparation of Stanilards and Blanks

4.3.1 Internal Standard (IS)

Fifteen (l5):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 mixei: well. This produced a solution with a target concentration of

300 ¡.glmL.

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 I-PLC mobile phase. This produced stocks

A and B with target concentrations of 150 ¡.glmL each.
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4.3.3 Veliicle/Calibration Standards

Vehicle/calibration standards were prepared as shown in Table 1. The contents of the flasks were diiuted to

volume with HPLC mobile phase, sealed, and mixed well. Triplicate vehicle/calibration standards were prepared at

the low and high concentrtions with single vehiclelcalibration standards prepared at the two intennediate

concentrations.

Table 1 - Pi-paratíon of Vehicle/Calibration Standards

Vehicle Tal-~et Final Conc Soii'ce SOUl'ce Volume Intemal Std DMSO Final VolumeStd (~lglmL) (IiL) (IiL) (IiL) (IiL)
VSL

VS2

VS3

VS4

60

45

30

15

A

B

A

B

4

3

2

0.05

0.05

0.05

0.05

io

10

10

10

4.3.4 Blanks

Triplicate blank without is were prepared by pipetting 0.05 mL ofDMSO into thee individual i O-mL

voltnnetric flasks. The contents of the flasks were diluted to volume with HPLC mobile phase, sealed, and mixed

well.

Triplicate blank with is were prepared by pipetting 1 mL is and 0,05 mL of DMSO into three individual

10-mL voltnnetric flasks, The contents ofthe flasks were diluted to volume withHPLC 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 thee individual 1 O-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 individual 1O-mL volumetric flasks. The contents of the flasks were diluted to volume

with HPLC mobile phase, sealec~ and mixed welL

4.5 Analysis

A portion of each vehicle/calibration standard, blan 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

Agilent (palo Alto, CA); Waters (Mlford, MA)

Supelcosil LC-ABZ, 5 llm particle size, 250 mm x 4.6 mm (ID)
(Supelco, St. Louis, MO)
CIS guard cartridge

70:30:0.14 (v/v/v) Methanol:0.5% Ammonium Acetate:Diethanolamine, Isocratic

1. 5 mUm inute

20 ¡.L

Ultraviolet (UV)

245 nui

4.6 Calculations

The integration of Ihe ketoconazole and the is peaks by the chromatography data system were evaluated to

assure it was consistent in all chrom atograms and manually reintegrated, if necessary. A linear regression equation

weighted 1 Ix was calculated relating the response ratio of ketoconazolelIS (y) to the concentration of the

concentration ofthe vehicle/calibration standards (x). Tlis regression equation and the response ratios were used to

calculate the concentration in each vehiclelcalibration standard and fomiulation sample. These values were used to

calculate the individual and average concentrations, percent relative errors (R), 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 vehiclel 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 peak.
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The regression analysis results from the standard curve for Februai 4, 2005 analysis indicate linearty and are

shown in Figure 3.
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Fi gill' e 3 - V ß.iicle'Calibration Standard Curve for 2/412005 Analysis

The precision and accuracy of the vehicle/calibration standard results from Februai 4,2005 analysis are shown

in Table 3.
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Table 3 -Vehicle/Calibration Standard Results for 2/412005 Analysis

Avg
Noinimil Std Cone Dct'd Cone Dct'd Coiie s A'l~

( glIiL) ( g/inL) ( g/IlL) ( g/inL) %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 -1.2

14.87 14.92 14.85 0.14 0.9 0.4 -0.1

14.94 0.5

The results of the formulation and formulation stability sample analysis are shown in Table 4 and 5. The

formulation stability sample was the same fommlation sample prepared and analyzed on Februry 4, 2005 that had

been stored refrigerated for 60 days, protected from lighi in an amber glass bottle.

Table 4 - Forllulation Analysis Results

Batch No. Analysis Avg Det'd Cone Avg % RSDDate Det'd Cone II inL inullliL RE %
l-KET-l

2-KET-l

2/4/2005

612912005

5.136

5.458

5.122 5.134

5.487 5.464

5.13

5.470

-3.4

3.0

0.1

0.3

The fornmlations met all acceptance criteria (RE withn 10% of target and RSD of:S 10%).

Table 5-Forinulation Stabilty Analysis Results

The formulation stability sample analyzed on April 5, 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 it~ 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 mglniL in DMSO was stable for 60 days when

stored refrigerated and protected from light.
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QUALITY ASSURANCE STATEMENT

This study was inspected by the Quality Assurance Unit (QAU) and reports were subnútted to the Study

Director and Management as follows:

Phase Inspecled

Test substance receipt*

Formulation preparation*

Dispeiising*

Formulation analysis*

Audit analytical report

Audit study fie

Date Reported 10 Study
Inspection Date Director/Manai:ement

10/26/2004 10/26/2004

12/2/2 004 12/2/2004

12/2/2004 12/2/2004

12/2/2004 12/2/2004
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12/22/2005 12/22/2005

* These inspections are serving the purpose for all reference chemicals since QA was required to see only one phase
inspection of a chemicaL.

'l~J fì-f't~úl
Quality Assurance Unit
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EXECUTIVE S~RY
The title compound, lindane, was analyzed in support of the Environmental Protection Agency (BPA) Placental

and Recombinant Aromatase Assay Prevalidation Work, Work Assigiient 4-16/17.

Solubility of lindane was determined to be acceptable in dimethylsulfoxide (DMSO) for preparing formulations.

A fornlUlation analysis method was developed and validated to analyze lindane in DMSO at a concentration of

29.08 mglmL (0.110,1). 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 mglmL fonnulation stored in sealed amber glass bottles and

protected from light was stable for 168 days at approximately 5°C.

The formulations prepared for shipment to the testing laboratory were detennined and met the established

acceptance criteria.
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1 INTRODUCTION

The purose of this work was to provide aifnecessar 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 analyzig a stock formulation.

This work was done at Battelle, 50S King Avenue, Columbus, OH 43201.

2 CHEMICAL RECEIPT AND STORAGE

One 20-tnL amber glass bottle of lindane, i 4419EB, was received from the repositoiy at Battelle's Marine

Sciences Laboratoiy 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 L This states that purity was

99.6% based on gas chromatography CGC).

Battelle Study No. WA 4-16/17
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*
SIGMA-ALOFltGH

CertlficateofAnalY81S

Product Name
Product Number
Product Brand
CA Number
Molecular Formula
Molecular Weight

lindane
23,339-0
ALDRICH

58-89-9
c.H,CI,
290.83

TEST
APPEARANCE

INFRARED
SPECTRUM

GAS UQUID
CHROMATOGRAPHY

QUAUTY CONTROL
ACCEPTANCE DATE

SPECIFICATION
WHITE TO OFF-WHITE POWDER

CONFORMS TO STRUCTURE AND
STANDARD.

96.5% (MINIMUM)

LOT 1441!lEB RESULTS
OFF WHITE POWDER

CONFORMS TO STRUCTURE AND
STANDARD

99.6%

MAY, 2003

/;/'" C)(g, (ìYAÔ ~.
,:: ~ 7/Ll.(~(~,~,~-/~~'n('d_"t'-._~_.,---

/'.t/

_¿./-

Ronnie J. Martin. SupelVsor
Quality Control
Mílwo.ukee. Wisconsin USA

Figure i - Certificate or Analysis

3 SOLUBILITY STUDIES

A solubility study was conducted to detenine the solubility oflindane in 10oo/o DMSO, at a concentration of at

least 29.08 mgimL. Lindane (0.29080 i 0.02908 g) was weighed into a 10-mL volumetric flask. DMSO was added

until the flask was approximately 8oo/o fulL. The contents were mixed until the lindane dissolved. The contents of

the flask were diluted to volume with DMSO, sealed, and mixed welL. The lindane went readily into solution. This

experiment showed that DMSO was an acceptable solvent for the 29.08 mgimL foimulation.

4 FORMULATION ANALYSIS METHOD PERFORMACE EVALUATION (MPE)

This section describes the evaluation of a method developed to analyze formulations of lindane in DMSO at a

target concentration of29.08 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 chroni atography

with flame ionization detection (FID).

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

Injector Tempemture

Injection Volume

Injection Mode

RunTime

Agilent 6890 (palo Alto, CA)

RTX-5, 30 m x 0.25 mm (ID), 0.25 ¡'llTI film thickness (Restek, Bellefonte, PA)

Helium at -2 mL/minute

150°C, hold for -2 minutes, increase at 20"C/miniite 10 300"C; hold for 2
minutes

Flame Ionization (Fil)

Hydrogen at -30 mL/minute; Air at -380 mL/minUle

320QC

285°C

1 i-L

Split 5:1

-12 minutes

4.3 Method Vali(lation

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 lim its of quantitation (LOQ). Triplicate vehicle/calibration blank with and without

working internal standard (WIS) were used to assess the specificity of the method.

4.3.1 Preparation of Standards and Blanks

4.3.1. Internal Standard (IS)

Approximately 25 :I 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 dissolvin in and diluting to volume with

m ethanol. This produced stocks A and B with target concentrations of 2000 ¡.glmL each.

4.3.1. 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 middle concentrations.

Table 2 -Pl'paration of Vehicle/Calibration Standards

Vchicle/Calibration Tm'~ct Final Cone Source Volumc ",is DMSO Final VolumeStd (¡.~/mL) Source (IlL) (IlL) (IlL) (IlL)
VSi

VS2

VS3

VS4

800

600

400

200

A

B

A

B

4

3

2

0.1

01

0.1

0.1

10

10

10

10

4.3. 1. 4 Blanks

Triplicate blanks without is were prepared by pipetting 0.1 mL ofDMSO into three

individual 100IlL volumetric flask. The contents of the flasks were diluted to volume with

methanol, sealed, andmixed well.

Triplicate blanks with is were prepared by pipetting 1 mL is and O. i mL ofDMSO

into three individual lO-mL volum etric 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 detemiined during method development as shown in Table 1.

4.3.3 ClIlculations

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 veru cle/calibration standards (x). The concentration of each vehicl ei calibration standard was

calculated using its individual response ratio and the regression equation. Tqese values were used to

calculate the individual and average concentratons, percent relative erors (RE). standard deviation (s),

and percent relative standard deviation (RSD) as appropriate for the vehicle/calibration standards at each

concentration.

4.3.4 Results

Specifi city is shown by the representative overlaid chromatograms from a high and low

vehicle/calibrati on standard, a bl ank with is, and a b)ank from the validation as indicated in Figure 2.

The blank and blan 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 linearty and are shown in

Table 3.

~600
con~~
"'500

Li ndane

IS
400

300
VS18

VS48
BLK+IS 8

BLK 8

200

100

7.4 7.6 7.3 8.0 8.2
Retention lime

Figure 2 - R~resentative Ovelad Clrromatogrms from a High and Low Veliicle!Calibration Standard,

B1aiik with is, and Blank from the Validation (Shown Top to Botom)

Table 3 - Mitod Validation Regression Analysis Reslts

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 SId Cone Dctd Std Cone Detd SId Coiie s Ayg

( a/iiL ( a/iiL) (/IIiL) (/iiL %RSD %RE %RE
7773 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 ¡.glmL LOD which is defined as three ties the

standard deviation of the low vehicle/calibration standard. This is equivalent to a formulation concentration

of 640 JlglmL when a fomiu1ation is diluted 1 to 100 for analysis, The LOQ, defined as ten times the

standard deviation of the lowest standard because there was no blank response, was 21.3 Jlg/mL. This

is equivalent to a formulation concentration of21 30 JlglmL when a formulation is diluied 1 to 100 for

analysis. The estimated limit of quantitation (ELOQ), defined as the lowest standard with acceptable

accuracy and precision, was 200.1 JlglmL.

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 of 29.08 mg/mL in DMSO for 168 days

(24 weeks) in sealed, amber glass bottles stored at approximately 5°C.

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

foniiulation sample was prepared and analyzed on Januaiy 24,2005 (Day 0) and on Week 24. Three aliquots

were analyzed from each sample at each storage time.

5.2 F omnilation Method

A formulation was prepared on Januaiy 13,2005, Day 0 of the storage stability study at a target

concentration of 29.08 mg/mL in DMSO by accurately weighing 727 or 7 mg of lindane into a 25-mL volumetric

flask. The chemical was dissolved in and diluted to approximately three quarters of the 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 forniulation 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

5°C until use. After the desired storage period, a vial was removed from storage, allowed to wann to room

temperature, and triplicate aliquols were prepared and analyzed.

A second forniulation (Batch I-UN-I) was prepared on January 24, 2005 (Day 0) at a target

concentration of 29.08 mglmL in DMSO by accurately weighing i .45400:1 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 volunie with DMSO and mixed well. Approximately 9 mL were

dispensed into an amber glass bottle, sealed and stored refrigerated. A fonnulation sample aliquot was prepared

for analysis on Days 0 and i 68 for storage stability deterr ination.

5.3 Analysis Method

Vehicle/calibration standards and blank with and withoutIS were prepared as described in the validation

experiment (Section 4.3.1) of this report

One (I) mL of the fonnulation was pipetted into thee individual lO-mL volumetric flasks, diluted to

volume with methanol, sealed, and mixed well. One (1) mL of the diluted formulation and l-mL ofIS were

pipetted into lO-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 i.

5.4 Results

The results from the storage stability study are shown in Table 5 and presented in c.ontrol chart format in

Figure 3.

Table 5- Formulation Storage Stabilty ResuIts (29.08 mg/mL)

Preparation Analysis AvgDetd Cone % of Day 0

Date Date Day Det'd Coiie (mglIiL) (mgfmL):t s Coiie:t s
1/13105 1113/05 0 29.38 29.48 29.18 29.35 :t O. i 5 100 :t 0.5

1/1105 1/27/05 14 28.56 28.56 28.67 28.60:t 0.06 97.4:t 0.2

1/13/05 211 0105 28 31.6 31.0 31.64 31.43:t 0.18 107:t 0.6

1/13/05 311 0105 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 lc 0.23 100 lc 0.8

1/24/05 1/24/05 0 30.02 29.88 29.93 29.95 lc 0.07 100 lc 0.2

1/24/05 7/11/05 168 29.64 29.72 29.95 29.77 lc 0.16 99.4 lc 0.5
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For the jbmiuliikm s¡¡mple prepared on Jänumy 13, 200.5, Ù1e pooled relative sUtndmd deVIiition of the

analytical method was 0.5'%. Tlús mean; that thcrc would have io be a difference ()f morc than i .2% from thc

Day I) value for the diflenmce to be statistically significant at a 95% confidcnee level

For the lbnmilation sample prepared on January 24, 2005, the pooled RSD ofihe analyibi! meihod was

0,6%. This means that ihere wi,uld have to be a difference of niore ihan U% from ihe Day 0 value for the

dilerence \() be sliithlically significant at (195% conlldenee leveL.

Llt\'J)ANE in 100%J)!VLSO
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5.5 Discussion and Conclusions

The Day 0 determined value for the fomiulation prepared on January 13, 2005 was approximately 1.0%

above nominal (the calculated concentration based on the weight of the chemical). The concentrations of the

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 ot i 0%. These data indicate the

fonnulation 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 Ii, 2005) was approximately 3.0% above nominal for Day 0 (the calculated concentration based

on the weight of the chemical) and for Day 168,0.6% below the Day 0 value and met acceptance criteria of

ot 10%. These data indicate the formulation was stable at approximately 5°C 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 COMSPECII-029, "Siandard Operating Procedure (SOP) for the Fonnulation and Analysis of Lindane in 100%

Dimethylsulfoxide (DMSO)" This section describes the method, results, and conclusions.

6.1 Preparation of Formulation

Lindane (1.45400 ot 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 Prepal'tion of Standards and Blanks

Standards and blank were prepared as described for the validation (Section 4.3.1 of ths report).

6.3 Preparation of Formulation Samples

One (1) mL of the foniiulation was pipetted into thee inclviduallO-mL volumetric flasks, diluted to

volume with methanol, sealed, and mixed welL. One (1) mL of the diluted formulation and l-mL ofIS were

pipetted into individuallO-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 i). Representative overlaid

chromatograms of the high and low vehicle/calibration standards, blank with is, and a blan are shown in

Figure 4.
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Blank will is, and Bl from a Formultion Analysis (Shown Top to Botom)

6.5 CalC\dations

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 rato (lindaneIIS) to the concentration of the vehicle/calibration standards. Ths regression

equaton and the response ratios were used to calculate the concentration in each standard and formulation

sarnple. The percent RE for each standard was calculated by subtracting the nominal value from the detemined

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 frm the determined value, dividing by the target value. and then

multiplying by 100. The average detemined concentration, standard deviation, and percent RSD were

calcuiàted for the vehicle/cali bration standards and fonnulation samples when applicable.

6.6 Res1Ùts

The regression analysis results of the vehicl e1calibration standard curves indicated linearty and are

shown in Table 6.

Table 6 - Formultion Regresson Aiialysis Rests

Formulation
Date Slope y-Inoorcept Corràation Coifcieiit

1/24/05

3/21/05

7/1105

6.8029

7.2898

6.8477

-0.0081

-0.0197

-0.1022

1.000

1.000

1.000

Battelle Study No. WA4-16/I7 10
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The results of the fomiulation analysis are shown in Table 7. Fomiulationsmel all acceptance criteria

(R within 10% of target and RSD of s 10%).

Table 7 - Formulation Analysis Results

Avl!D~td Cone

Formulation Date Det'd Cone (m /mL) (mg/mL) Avg %RE %RSD

1/24/05 30.02 29.88 29.93 29.95 3.0 0.2

3/2/05 2923 29.67 29.20 29.37 1.0 0.9

711105 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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Weìght of
Aliquot #

1

2
3
4
5

DPMlAliq.
DPM/g
soh
1081717
1120821
1115567
1191020
1114184

Average DPM/g 50ln
SD
CV

1124662
40171

a57

uCiJ soln 0,507

ASDN solirtion

Stock
Dilutìon A

Dilution B

mg ASDN
adde(
10,$

total volume
(mL)
10

dilution
factor

C"lculation of actu'" concentration of nonrooiolabeled ASDN in solution used to re are subsIT"te solution'

100

C;;loulatíon of conoentration noiiadiolapeleCi A$DN in substrate solution

Total 9 su bslrate solution
Mass of dilution B used in substrate prep

Concentration of nonracliolabeled ASDN in 5ubstr;;te soln,

C;;lculation of Substrate Solution Soecific Aclivit

(ASDN) in solution Ütg/mL)
1000,00

10,60

106

1) Calculate lig fH)ASDN/g soh '" 0.00573 .u.g/g $Oln
.u.g/g soh

a. ¡iCiJg soln
b. Specific activity of C'H)ASDN (fICilmmol)
c. Moleculár WI Of ASON (mg/mt101)

Formul,,=a/b'c

2) Calculate total ¡ig ASDN/g soln.

0,507
2530000

286.4

iig ASDNlg soln,= ¡ig cold ASDN/g soh + fL9 ¡'H)ASDNlg soln.

3) Calculate Solution Specific Activity

0,596055 + 0.00573
0,601790 fL9 ASDN/g soln.

= (¡iCi/g soln.)/(¡ig ASDN/g soln.)
0.842 fLCiJ¡i9 ASDN

535242 domlnmol

Battelle Study No. G608316 E-l
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Chemical
2I2005 to trA

Microsome
$ type ecentel M1C(me ID t 1343-7 Technician ID TO

# Concentrailons
tested

Replicate
#Dale

Test Chemical Concetrations

Level Fihal Concentration ir.;
1 Mae-OS
2 MOE~04
3 1.011E,.5
4 1,OOE-06
5 1,OOe.7
6 tOOE,.S
7 1.00E-09
8 1,DOE-l0

Micrsome Dilutin Details

Dìlution A 0.1 mt microsome Stock use
5 mt total volume

50 dilutíon factor

r,w Dilution S 4.5 mt microsome Dilution A used
45 mt total volume
10 dill.n factor

Dilution C (il applicable) mt micrsome Dilution Bused
mt tatal voJlle
dilution factorNA

500 total dilution factor

Protein Concntration (stock micrsoes, mglmL):
Protein Concntration, dilution added 10 esse ,n\ mL;

8.841
0. 17682
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OJ

tl~
ëü
(/
e-
o.~
Zo Te,1 Chomlcal

21,'2005 ID 1IAo0\o
00w--
0\

Dale

t;u.

controi Tvo. POl11orJ A-ièr.a . SD

Fun .etlvtv Be-o!nnino' O,O~H OJ"024

FUII'CiIv!)' End 0.0571 0.0'005

FUII.cllv!\ Ov.rall 0,0742 omgg

Bai:knraund Beni'n,ni.nn 0.0000 0.000122531

Backrr(:o und End 0.0000 8.21834605

Baçka!..uM OV.rall 0,0000 8..5õa.1E'0.

Pos~I''' B.alonln" 0.03:\1 0,0.003

PO'R!.. End 0.0408 O..O'OO~

p.silNe Overall 0.0;%9 0.1)045

NO"Olivo BMlrtlno 0.087G '0.0065

Naflal:i\le End 0.05õ2 '0.0014

Ne.alive OVerall 0.0719 D.1ßS

"# Co.ncentraUons Ie:sl~d

Test Substaric:-e
VA
llA
IIA
1/A
llA
11A
llA
11..
11A
11A
llA
1J..
11A
llA
lIA
llA
llA
11..

VA
tlA
lIA
1iA
llA
11..

nut substa~,,,i r~
LOOE-D3
1.00E-0'3

LOOE-03
LOOE-04
1,00E-04
LOOE-04
1.00E-OS
1.ODE-05
1.00E-05
I ,OOE-OG
L.00E-06
i.OE4lG
L.00E-07
LOOE4l7
1..00E-07
LOOE-Oa
LOOE-Oa
L.OOE-OS
1.00E.09
LOOE.09
L OOE-OS
LOOE- I 0
LOOE-tO
LOOE-l0

:levø'!
1
1

1
2
2

Re': t:ca1:e
1
2

3
1
2
3
1

4
4
4
5
5
5
6
6
6
7
7

7
a
a
a

3
1
2
3

Log~e.1 subs!an,ei
.3.00
-3.00
-3.00
-4.00
.4.00
-4.00
.5.00
...00
-5.00
-S.OO
...00
-&,00

-7.00
-7.00
-7.00
.8.00
-S.OO
-8.00
-?,OO
.?oo
-9,00

-10,00
-10.00
-10.00

Activi
0.002
0.0004
0,0002
0.0023
0.0025
0.0023
0.0190
0.0184
O.017a
0.564
0.0579
0.0592
0.$04
0.760
0,0¡;9
0..0166
0.0783
0.076a
0,0764
0.0766
0.716
0.OS9S
o.osn
0.0561

MIcrosome
8!ype ¡icenlal Mlcrosome,l:D t1:ß43~T TeChnICI~" ID TD

Perc.ent 'M control values

.~::ii~~~.,
Ri-llcale

L.e..1 1 I 2 3
1 -3.00 0.22 a,S6 0.23
2 4,Oa 3.10 3,36 3,14
3 -5.00 25.61 24.2 23,92
4 .~.OO 75;99 78.06 79.71
5 ~1.00 1(l;2a 102,43 92..77
6 -9.00 103.24 10S.4j) lOM9
7 -9.00 102.a6 103,13 9G.44
a -10.00 eo.7. 7704 75"¡14

Replicate
II



Aliquol #
1

2
3
4
5

Weight of
aliquot (g)

Om95
0.0194
0.0194
0.0195
0.0195

DPM/AIiq.
25944
26839
26340
26159
26980

DPM/g
soh

1330462
1383454
1357732
1341487
1383590

Average DPM/g soln
SO
CV

1359345
24108

1.77

!lCi/g solo 0.612

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

ASON solution
Stock
Dilution A
Dilution B

m9 ASDN
added
10.5

total volume
(mL)

10

dilution
factor

100
10

rASDN) in solution (¡¡glmL)
1050,00

10.50
1.05

Calculation of concentration nonradlolabeled ASDN in substrate solution
Tolal 9 substrate solution
Mass of dilulion B used in substrate prep
Concentration of nonradlolabeled ASDN in substrate soln.

8.0412 9

4.5223 9

0.590511 !lg/g

Cß.lculatlonof Substrate SolutiOn Specific Activity

1) Calculate pg (SH)ASDN/g solo.'" 0.00693 pg/g soln.
¡.g/9 solo.

a. lLCi/g solo
b. Specific activily of r'H)ASDN (iiCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.612
25300000

286.4

Formula"'a/b.c

2) Calculate lolal !l9 ASDN/g soln.

¡Lg ASDN/g soln.= ¡.g cold ASDN/g SQln. + pg tHIASDN/gsoln.

0.590511 + 0.00693
0,597442 ¡.g ASDNlg soln.

3) Calculate Solutioo Speclfic Activity

'" ÚICilg soln.)/(¡.g ASDN/g soln.)
1.025 ~IC¡¡¡ig ASDN

651638 dpm/nmol

Aromalase results OZ-05.xls;
SUbstrate Specific Actlvity

1/9/2006;
8:52 AM

Battelle Study No. 0608316 E-6
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Pro~'i;ûr '. f¡xib¡lj'S~atidatds

T:as:t
~..y OOM :21415 Chemicl I!) 11A

etnlian
10 TO
StanardS: 1 M

0.30 0.243
0.293 0.24'
0.30 0.24g

s."pl..,

1
O.S

D.S

0.4
DJ;

D.14

Final
Vo)i.ë of ;,'OUi'Qt
stoc us.&d Sld mg Protein

Pf,!;l
17.9 2$ O,()loo
14, 25 O,OOO
10.7 25 O,IXO
7.1 25 0,000
M 25 O,,(lO
2.5 is 0.0014

Replie #

0.094
O.oro
0.09:

~LSto
U..

25
25
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25
is
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Mil
0.00

A,
0,09
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0.093

25

mg pro1cJn
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#'C~lta~toÖ$
teisID

.2 /.ie""," tv"" P¡!liil
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m.gProe'.n
Mea$tø4

0.0251
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!t
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?
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ll
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# Concentrations
ll!led

Microsome
8 type Placental MicrosotnlD 11343-7 Tecnician ID TO 2

Test Cheir!cal Concentrations
Level flnaJCOhcenlràlion M

1 1cOE-a3
2 1.00E'04
3 1.00E.a5
4 5,ooE-06
5 2,50E-06
6 1, OOE-06
7 1,OOE-a?
II tooE-a.8

Micòsome mution Details

DilUion A 0.12 ml microsoe SLOC uSed
6 mL total volume

50 diluîon faotor

Dilution B 5 mL miorOle Dilution A used
45 mL lolal volume

9 dìlU1ìon iactor

Dill.ion C (if applicable) mL microsome DìJution Bused
mL lolal volume
dilution factorNA

450 tolal dll¡,~¡on feoto

Proten Concentration (stock microsomes, mglmL);
ProlêÌn Conænlration dilution added to assa, imL :::

13.384
0,029742

Replicae
#
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1:
tl
!!
CD

r/.-i:
0-~
Z
;:
ci
0'o
00
vJ~
0'

As"" Date

Test Chemicl
2/4/2005 ID 11A # Concentrtions tested

Control Type Poll Merage SD

Foil activtv Bo,nn,ino 0,0451 O.OOlt

FOßaclí End (M4i7 0.000.

Ful activJt¡ Overall 0.0434 0,0021

llack~roond Boinn;no 0.0000 j ,94Si:iiE...

Backaround End 0,0000 2. 91a74,E~5

Sackiiroond 0.""11 0,0000 2.0252BE~.

Posle Beoinnino 0.0233 0,000.3

Posilí. Erw 0.0219 0.0005

Posilí. O.emll 0,0228 0,0009

r-ooalÍve S.¡¡,n:ilng, 0,0373 0.0094

Nooaiw. End 0,042:2 0,0001

N~a¡¡ve 0.."'11 0,0399 0;0061

t;~o
TeslSubs'ance

lIA
IIA
11A
11A

11A
1/1'
11A
11A

11A
1fA

1/A
11A
itA
1IA
11A

lIA
1IA
1fA
lIA
111\
1JA
lIA
1111
11A

level
1
1

1
2
:/
2
3
:l
3
4
4
4
5
5
S
6
6
6
7
7
7
8
8
5

Ra lcle
1
2
3
1
2
3
1

2
3
1

2:
3

1
2
3
1

2
3

1
2
3
1
2
3

!tea sUb$ne, M
1 ,00E'03
1.ooE-03
1..ooE-03.
1.,ooE-0
1 ,00E.04
LOOE-0
1.00E'05
1 ,;00E,05
LOOe,05
5,00E,00
5,00£-00
5,00E-00
2,,50E,00
2,50E-00
2.,50E-00
1."OOE'OO
1 ,00E-00
LOOE.OO

L,ooEC07
1.00E-07
1,00Ec07
1,OQEcOa.
1,ooE,09
1.00E-OS

0,000
0,.001
0,001
0,.0010
0,0084
;i0083
0,000
(10139
0,0136
(LOl36
0,0204
0,0202
0'.0200
0.21l
0.292
0.02$
0,031l
0.0393
0,040
0,0411
M411
0.1)419

Mlcroso..".
9 tyPi Pl""nlal Micosome 10 11343.7

Liwi
1
:/
3
4
5
6
7
8

Partnt of "",,!rol yalues
LogItes!: R

substance
-S.OO
4,00
.s.oo
-S,30
-S.GO
..,OO
-7,00
-8,00

0.21
2.39

19.31
31.61
46.96
66.32
69.46
94.14

llca
2

Teøöìcian ':ID T'D

3
0.11
2.33

19,09
31.2
46.43
57,S3
90.51
94,53

2.38
18.3't
31,24
4;6JJ2
66.22
92,,'17
96.46



Aliquot #
1

2

3
4
5

Weight of
aHquot (g)

0.0195
0.0195
0.0194
0.0195
0.0194

DPM/Allq.
25.696
26112
2"378
28198
27411

DPM/g
5011'.

1317744
'1339077
1411237
1446051
1412938

Average DPM/g 5011'
SD
CV

1385409
54378

3.93

~IClIg sOln 0.624

Calculation of actual concentration of nonradiolabeled ASON in solulion l!secl to prepare substrate solution:

ASON solution
Stock
Dilution A
Dlllion 6

mg ASDN
added
10.5

total volume
(mL)
10

clilution
factor

100
10

LAS ON) in solution (¡.g/mL)

1050,00
10.50
1,05

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dHution 6 used in substrate prep

Concentration of non radio labeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

8.0441 9

4.5243 9

0.590559 ).9/9

1) Calculate ~19 rH1ASDN/g soln "" 0.00706 pglg solo.
PO/g $oln,

a. I1Cilg $011'

b. Specific activity of rH1ASON (j.Cilmmol)
c. Molecular wi of ASDN (mg/mmol)

Formula=alb'c

2) Calculate total pg ASDN/g $oln.

0.624
25300000

286.4

¡.g ASDN/g soln: ¡.g cold ASDN/g $oln. + ¡.ig ¡3H)ASDN/g $oln

0.590559 + 0.00706
0.597623 pg ASON/g $011'.

3) Calculate Solution Specifc Activit

'" (¡.iCilg soln.)/(~\g ASON/g soh)
1.044 ~JCiI¡.tg A$DN

663932 dpmlnmol

Aromatase results 02-07.xls;
Substrate Specific Activity

11912006;
8:55 AM

Battelle Study No. 0608316 E-11
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oaOa1~ Clwml""IIO 11"

ro R.p¡¡col. ii

Sliaico: 1M
0.30 0,238
0.303 o.m
0.3"8 0;24'

Sam pl...

I

o.a
o.a
0.4
Q.2

0.14

Fii.1
'Vol'i:e. of 1JOlurem
sloc USed Sid roo Pròl~",

I"¡d
17.S 25 0,00100
14.3 25 0.0060
10.7 25 O..oo
7.1 25 O.CO'
3..6 25 0,.iXlO0
2.5 25 0.0014

om4
0.073
0.00

)!l Slaranl
U.ed

25
2S

2S
25
25
25

Bl:ak 0.00

Ä,M
0.074
0.073
0.00

A..
0074
0.073
Q.oo

mOI"I'"
meastJr-o

0.00
0.00
0.00

;i"CooeørntatiøSi
,,,.Ied

M¡a.c&Qm~t

M
Q.I8B
0.18B
,l.79

M ~
0.135 0.017
0.131 0.074
0.124 IU,OO

mg Protein

M...ur
0.021
0.000
0.0150
o OO
O.OO
QlJ
i'
m,;
b=

?ii""",

0.14
0.5:
0.00
O.05,

A.

0.30i
0.237

t1155
0.130
0.06$
0.OS7

0.00
0.00
-/.00

iil dilued VOL ""ome Fimil voL. Diluted
~SOMES pr.p. (~LI ~'om.' (~q25 1.20 eil
25 120 6000
25 120 6000

8

Mic","'. 10

Jl
0.00
MOO
0.000

11343-7
P!1,.iiuioc.(mg Tot.i vol""", of

aSA) s\cK(ml)26 20

~ Curæ
OL$L
0.257
Mi111
0.0147.

OOO
O.OO
Moo3

0.30
0237
0.185
0,1.30
o"CI
O.C51

m~ p"'leWlil
!1.
0.008
0.00
0,011

oo~,s~
?.e,
F. di

s~',;:$S~

Pr-otcit,;§:o-..,¡O
2100i:õ

Fh~çie~:;oo results'
0.069
0'00,
0.996
sa5

0.000

.o.tI"Z
0.001

MOl
4

Q.oo

Ragtø$$Ú;it1 ,tØ$i;ll;. ~~~i:kj;,d~i(:diJf,glh~ncoo
llNlSST

""""Qe rogi,i mglrol
0.010 9.801
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Chemical
211205 ID 11A

# Concentralions
lesled

M1crsoe
8 ll'pi Placental MicreiomelD 11343-7 Technioian ID TD

Repmcate
#

c:
0"a
00w..
0"

Mioosome Dilution Details

Diluhon 8 5 mL microome Dilution A used
50 mt lotal ""IÜrne
1 ° diMion faior

Test Chemical Cooontrations
Level Rnal CCnC&ntriiion M

1

:2

3
4
5
6
7
8

Diluion A 0.12 mL micrme Slocused
6 mL lall volume

50 dilution facto

NA

mt microome Diliiio!' B iised
mt lolal 'Volume
diiLionfaotor

Dilution C (ii! applicable)

500 total dilulin facler

tp..
w

PMein Concentration (stoc micrsomes. mglmL):

Protein Concentration diuton added 10 assa ,m 'mL:
!H,Ol

0.010002
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Assa ' Dat
Test Ch,emic

2172005 10 lIA
'Rcpi;~t'"

II

Control Tvpe Portiori Ave,rage S,D

F uhctv¡ty Beoii,n"nØ 0.0522 0.0034

F~JI aelMt End 0.457 o,oom

Fuj~ aeliY Ove",11 O,04Sg '0,004

Backaround BeoinnÎOO 0(1001 3,,622'1SE,05

8agroUnd end -0,0001 0.000144857

Bae~o'ouna Overáll 0.000 0.00013023'1

po,mve Bealnnino' 0.0,255 ll0027

Posílv" End ll.281 0.0005

Positi"" Overa 0.0.2ll '0.0016

"eoalive Seolnnirn O.L)5L1 0.002

Neaa!iv'e End 0.0446 O.O02&.

Neea!,ve, Overall 0.M79 O.OMI

# Conce!rna tesled

rest Substance
If A
llA
lIA
If A
llA
llA
llA
1/A
lfA
lfA
l/A
lfA
l/A
1iA
11A

If A

VA
ItA
If A
1tA
ItA
11A
11A
VA

Reoicate
1
2
3
1
2
3
1

:1
3
1

:I
3
1

2
3
1

2
3
1

2
3

1

2
3

Itest sub$tancel M
1.00E-03
1.00E.o3
1.00E-03
1,00E-04
1,00E.04
1.00E-0
1,OOE..5
1,00E-05
1,oOE..5
5.00E-0'S
5,00e:..a
5,OOE.06
2,50E.06
2,50E.06
2,50e:-aa
1.00E-aa
1.DOE-06
1.00£-OS
1.00E-l7
1.00E-a7
1,00E-07
1.00E-08
1.00E-OS
1.00Ë-08

Level
1
1

1
Z
2
2
3
3
3
4
4
4
5
5
5
6
6
6
7

7
7

6
8
S

l""nest substance!
'3.00
.3.00
'3.00
-4.00
-4.00
-4.00
-5,00
-5.00
-5.00
.5.30
-5.30
-5.30
-5.S0
-5.60
.5,60
-S.OO
-S.OO

-5.00
.7.00
-7.00
.7,00
.8.00
-8.00
-8.00

ACINi..
0.0001
0.003
0.0002
0.019
0.019
0.023
0,0127
a.132
0.0132
0.0209
0,0201
0.0208
0.0298
0,0280
0.289
0.0397
0.-0399
0,0385
0.0242
0.46'
0.0438
0,0495
M5fr2
0.507

Micosome
8 ty Placenial Micos"me 10 11343-7 Technician ie' TO

Percnt olCcnlro 'Values

Logllm fl,.clic
level subsncel 1 2 :3

1 .3,frO 0,29 0.62 O,,~3
2 -4.00 3.83 3,,85 4.6.0
3 -5.00 25,89 25:89 28,99
4 -5,30 42,89 -41.08 42A5
5 .MO 80,94 57,28 59,10
5 -8,00 81,14 81A3 78.$7
1 .1,00 49.35 94,89 89,58
8 .g,00 101.21 102.ß' 1:03,52



Alìquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0195
0.0190
0.0192
0.0193
0.0196

DPM/Aliq.
24616
26805
26144
27026
27472

DPM/g
solo.
1262359
1410789
1361667
1400311
1401633

Average DPM/g soln
SD
CV

1367352
61653

4.51

0.616

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

ASDN solution
Stock
Dilution A

Dilution B

liCìlg soln

mg ASDN
added
10.7

total volume
(mL)
10

dilution
factor rASDN) in $olui()!1 (ilg/mL)

1070.00
10.70100

10

Calculati()o ()f c()ncentratì()n nonradiolabeled ASDN in substrate solution

Tota.! g substrate solution

MåsS of dilution B used in substrate prep

Concentration of nonradiolabelei; A$DN in substrate sOln.

8.0304 9

4.5165 9

0.601795 /.9/9

Calculatìon of Substrate Solution Specific Activilv

1) Calculate iig i$H1ASDN/g soln. :: 0.00697 ¡.g/g soln.
iig/g soln

a. iiC¡¡g solo
b. Specific activity of tH1ASDN (¡.Ci/rrmol)
c. Molecular WI of ASDN (mg/mmol)

0.616
25300000

286.4

Formula::a/b*c

2) Calculate tolal/.g ASDN/g solo.

j.9 ASDN/g soln'" il9 cold ASDN/g soln. + /.g fH1ASDN/g soln,

0.601795 + 0.00697
0.608767 ).9 ASDN/g $010.

3) Calculate SolutIon Specific Activity

:: (j.Ci/g soln.)/(iIQ ASDN/g soln,)
:: 1.012 ,.CihlgASDN

643283 dDm/nmol

Aromatase results 03-14-05.xls;
Substrate Specifc Activity

119/2006;
8;57 AM

Battelle Study No. G608316 E-16
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0'o
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SlaM.ro
CQ1Critt.aoo

(mglmL)

t;--i

't'edmicfaf
ID TD

Tesl
A.., 001. 311=05 CM",;e 10 11A

SI.~o: .1
0;2~3
0;211
0'.261

Sllpl.o:

1
0.8
0.6
0.4
0.2

0..11

final
Vclumë () Viu:me or
si ,ii SId ",g Prole",

I" liL
17.9 25 0..00100
14;; 25 0..1J
10...7 25 0.000
7. ~ 25 0..000
3.6 25 0110020
2 25 o.0011

Railica #

M
0.,247
0.232
0;2:2

0.81
MS5
0.095

o..03
o..04~

ilL StOdIÒ
Use

25
25
25

25
25
25

81.ok 0.00

A¡,,.
0,,001
0.0I
0.09
0.03
0.041

A.
0,001
¡LOSS
0,095
0:1)38
0.041

028&
0.303

0.155
0.160

02&\
0;50

iIQ protein
mEtre

0.005
0.00
0.ll7
0,001
0.00

:# CClnçJ:tr~tlorns.
tMted

M""",mei,'""

M
0.1$1
0.1$5
0.100

M ~
0.101 0,,016
0.131 0,1163
0.143 0.05

0.155
0..1$0

028
0.30

m.g""I'*
Meured

o.m51
o..oi
0.0150
0.00
0,00
0;008

~
m=
¡"

!U
0.04
0.042
0.055

MiCrosome to U$43~:1
Prolel $"'ck (mg

BSA)
2&

!l
0.00
MOO
0.00

P¡l(:êotal

,\..

0.200
0234
0.1:95

0.1'27
0.076
0:1149

0.996
0.94
.(.oot

iiL diiut.d Vol usor Fin lOt OI1I.d
¡,SOMES prip. (~l) ".... ÜILl

25 tOO 5025 toO '$0
:25 1:00 5025 1 l'25 I t,

0.012
0.013

25
25

0.025
0.02$

25
2$

A. CUM
O~1p
0.0247
0.0197

OmS1
0.00
0;0052-
0.005

0.200
0.23
0.155
0.127
0.078
0.049

mgprt"""'~l
Prp.
,~.011
'JOI2
0.014
'),00
0.00

MOO
O.Ot.H

0.001
0.001

Varifabíes
m,b

S~llSØ¡b

~, se
F,ct

$Slil"SSr.Sj

20
Proem iStae:~ in

2:1COZis

R(!g~CS$;Cit~ n~'SuUs
0094
0.003
0.900
927

0.00

R:Ø91'lls,$jon; rè$l:t\S

.~" m¡¡~l mGlml

0,012 '2.:00

0,001

0:00 0.062

n,,5OS

0.001 1.01&

-uXltJ"'
0.001

0.001
.

000
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ssa Date

ClemícaJ
31142005 10 lIA

11 Coiicelrations
lested

Microsome
a type Plaænt.d MiClosOJe 10 11343-7 Tectmician ID TO

Replicate
11 4

NA

mL micrsoe Dilutin B use
mL tolal volume
dlMioii faelc:

MkioSOJe Dilution Details

Dilution A 0,1 mL mk:osome StOC. used
5 mL tolal volme

50 díJlíOl factor

Diluion B 4.5 mL micrsome Dilution A use
45 mL tClal volume
10 dllutioo fact

mulien C (if applicable)

500 total dilution fact

tp..
00

Prolei.n ConcntrtiOl ($10,* mk:o$Omes. mg/ml.'¡
Protein Concentration dilution added to assa .. mmL

12.004
0.024008
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jest Chem,ieal

311420QS ID 1/A
Microsome

8 .type Placental
Repl!lte

IITeelnitian 10 TO# Coneanlttins lestedAssa Oate Míeosome 10 11343-7 4

Control TYpe p.orton Ave:raie SD

f'ultacivilv I'eo¡nnin!: 0,0281 0.0074

Full açtivity End 0.02:98 0.008

Full aclMtv Overall 0.0289 0.004

Baround I'eal"n;na 0.0000 2A4' 89E-05

BaCkgr".Ljnd End 0..0000 3.05236E'0.5

BaCkround Oveall 0.0000 2.3774.5:-05

Posit¡ve Beginning 0.0203 0.0001

Positive End 0.0187 0.0003

Positve Overaff 0.0195 0.009

Negative 8einnlii 0.0297 0.00.10

Neo"tíve Ei 0.02.!! O.OOW

Ne.gallve Overall 0.0283 O.OOill

tr
No

Lolesl wbsta,ncel
-3..00
.3.00
-3.00
4.00
4.00
-4.00
.5.00
.5.00
-5.00
~.30
..5.30
.5.30
-5.60
-5.60
-5.0
-6.00
-6.00
-6.00
.7.00
.1,0
-7.00
.s.00
-8.00.
.¡wO

Tesl SobSlanee
VA
lIA
liA
VA
lIA
lIA
lIA
lIA
lIA
lIA
!lA
ItA
11A
ifA
lIA
1M
VA
11A

1fA
11A

l/A
1JA

1iA
lIA

Level
1
1

1

;(
i
2'
3
3
3
4
"
4
5
5
5
6
8
"
7
7
7
a
8

a

Reol;cal..
1
2
3
1
2
3

1
2
3
1

2
3
1

2
3
1

2
3

¡Iests'ubstaea) M
1.00E.03
1.ooE.03
1.00E-03
1.00E-04
1.00E-04
1.005-04
1.00E..5
1.00E-05
1.00E-05
5.005-00
5.00E-06
MOE..6
2,505-0
2,50E-06
2,50,E-06
1,ooE-e6
1 "ooE-0
t.OOE-0
1.)uE.07
1.00E-e7
1.00Ë-07
1.00E'OS
1.00E-0l
1.00E-08

Aevity
0.002
0.0001
0,0002
O.oozO
0..0021
0.OOZ2
0,0117
0.0124
0,0126
0.0164
0,0159
0,0112
0.0219
0'.0221
0.0213
0,2:3
0.0243
0.0236
0.270
0.1)280
0,278
M269
0.0293
0.0266

Pe""nt of ""tro values
Log(lest R

su b$iari
-3.00
-4.00
-5,0
-$,30
-5.60
-6,00
-7.00
.s.00

lieale
2 3Lever

1

2
3

4
$
6
7
6

0.22
7.14

42.80
55.06
76.33
84.05
96,64

101,32

(L540.66
6.75

40.48
56,0.
75.61
80.3ll
93.1.5
92.79

59,36
73A9
82.38
96,10
91..81'

2
3
1

2
3



Aliquot #
1

2
3
4
5

Weight of

aliquot (g)

0.0188
0.0193
0.0193
0.û89
0.0189

DPM/Alíq,
25317
27282
28268
27854
27695

DPM/g
soh
1346649
1413575
1464663
1473757
1465344

Average OPM/g $01"
SO
CV

1432798
53720

3.75

¡,Ci/g solo 0.645

Calculation of actual concentration of oonradiolabeled ASDN in solution I,lllêcl tq prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
11.4

total volume
(mL)
10

dilutìori
factor

100
10

lASDNJ in solution (Hs/mL)
1140..00

11.40
1.14

Calculation of concentralion 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 Activity

8.0268 9

4.5134 9
0.641012 ¡iglg

1) Calculate tigrH:1ASDN/g solo. .. 0,00731 H9/9 soln
j.g/g solo.

a. j.Cilg solo
b. Specìfc activity ofrH1ASDN (¡,Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula::a/b"c

2) Calculate total ¡.g ASDN/g soln.

0.645
25300000

286.4

¡.g ASDN/g soln." ¡.g cold ASDN/g soln + ¡.9 i3HlASDN/g soln.

0.641012 + 0.00731
0.648318 tig ASDN/g solo.

3) Calculate Solution Specific Activity

:: (¡.el/g soln.)/(iig ASDN/g solo.)
:: O.9Qô iiCi/¡lg ASDN

632950

Aromatase results 03-16-05.xIs;
Substrate Specífic Activity

119/2006;
8:59 AM

Battelle Study No. G608316 E-21
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S13i¡rd
a.'!iCntr110r..

(",¡¡m-L)

1
0.8

M
0.4
0.2

0.11

tT
iNN

n.t
~oa :Date 311&100 Chemicl:D 111\

¡recnidai,D TD Repìole #

SlaOCar.: 1 Q&
0.295 0~55
0.301 0.151
0.2!¡2 o.:mi

S""ple.:

Fíoal
VOlUmE"')! volume'or
stoCk usd Std m;g Pt!o~aíl1

per iil
17.!¡ 25 0.0100
14,3 25 0.0C
10.7 25 0.0i
7. 25 0:000
3,.& 25 0.0020
i 25 0,0011

rJ.077
0.07!¡
0.061

0.042
0.04

J~L Standard
U..
25
25

25
25
25
25

B1ank. 0.00

A-
0.077
Ó.079
lHl81
0.042
P.04S

A,~
Q077
QP79
0.061
0.042
0.045

0.159
0.170

0.15$
0.170

0.2$
O.:i

ó.287
'O.:i

m91"1.'0
measured

0.005
0.005
0.005
0.00
(tOO

'# Gonoerr1ions:
t(thlèf

5 Maosoe tvo

.M
0.195
0.102
0.205

1M I1M37 0.06
0.138 0.o81
Ø,141l O.ll

0.159
O.liO

0~a7
O.:i

mg Protein

Meauri:
(L0151
0.0200

0.OL90

0.00
0.00
1l.00$

~
me:
b;:

PlJÐnlaJl

O.il
1l.016
0.057
1l.1l5G

A-

O,ZOO
0.16'
0.201
1l.138
0.08.
03)46

O.im
0,085
.!.OO

pl ,dllUed VOL' use fin'l vol. Illord
pSOMES ¡)"l. (¡il) u."m.. (ut)
2S 100 5025 100 5025 100 5025 1 125 I I

O,O,Z
'0;:'13

25
15

0,023
0,024

25
25

8

MiClsoirr$ Ie)

~
0.000
0.000
0.00

1134~1
ProJn $~Oö:(i:g' ,tcialvP,luma cf

aSA) sto (ml)28 ro

A. CU'e
OiJtpul
0.=9
0,(101
0,0157
0.0102
0,0.00
0.00

(j,29
0,1eO

0,201
0.138
0.0,6
0.04

mg¡ proteinmL

!',
C.01i)
0.01l)
0,011
MOO
0,00

0.00
0,001

0,001
0.001

Varbl..
m,b

se.i's~1I

r'...
F.4f

~,S~fsi

PrOi~jn Siipck ;Cì
il0002~~

P.eGvsS:~¡:Qri tlt$t.tts
0.08
0.00
0.993
""7

0,00

.0,002
0.00\
0.01

4
C,(~

Regêur.on-reS'JH:$ ;'re t,~"Mrtuiae.di:js.ing l¡fteo :fimctoo
U'""ST

''''''age m(;~l mg!iL
0,01,0 10.192

0,00 0,001

0,001 0,501

0,001 0.945
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# Concntrations

t1lted
MìCtoSome

a type f'r.~nlal Microome 10 11343'7 TeChrlÍCÎan ID TO

Microsome Dilution Delails

Dilution A

Dilution B

Dilution C (if appilcable)

0.' mL microsome Stock used

5 mL lolal volume
50 dilu!on facior

4.5 mL microsome Diluton A used
45 mL lotal volume
10 d'ilutioJ' faclor

NA

mL microse Diluton Bused'
mL lolal volume
dilution facior

t'
Nw

Protein Conoentratkn (SloÇ miormes, mglmL):
Protein Conoentration dilulion addec to assa . m .tiL :

500 tolal dilution factor

10.192
0.02(31)

ev
I

2
3

4
5
6
7
S

Replicte
# 5
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.e.t Chemical

3116/2005 ID 1/A
Mfcrosme

8 type Placental
Replicale

1/.ecinicn ID TD#Co,ncenlralíØns lesu. Mlcrome ID 1134(l 7,,,sa Dale

Control Type Pomòn Averag,e SD

Fun aclvi\y B""iniiino, 0.0437 0.0025

F~II actítv End 0,0416 0,1l01'6

Foil aclii!y 0\1;;",,11 M427 0.0021

B"c!ground Beoinning, 0,0001 1A6149E,OS

B.cioround End ..,0001 1.~149E-05

B~,cigrOund 0""11 0,0000 9.02894E,IlS

Po.itiv;; Beginning 0,0.271 (M012

Posilie End 0,0.,240. 1i.0.004

Positive Overall 0,0256 0,,0019

Negative Bealnn,;OQ 0,0447 0,0011

NegallV End 0,040.3 0,0.019

Negati Ovrall 0,0425 0,OOZ8

tr
iN

Vl
last.obstance)

-:1.00
-8.0'0

-8.00
.4,0
,-4,,00
-4,,00
-5,00
,.5,00
-5.00
-5.30
-5,30
-5.30
-5,60
-5,60
-MO
-5,00
-5,00
-5.0.0
-7.GO

-7.0'0
-7,0'0
.;8.00
-8;00
-8.00

Lavel
1

1

1

2
2
2
3
3
3
4
4
4
5

5
5
6
6
(\
7
7
7
8
8:
8

ta.t ¡¡ub¡¡lance M
1.00E-03
1.011E..3
UlQE..3
1,00E.4
1,OOE.04
l.00&O4
l.oE-05
'i ,00E-05
L.00E-05
5.00E-06
5.00E-06
5,00E-06
2,SOE-06
Z.SOE.06
2.50E-06
1.0GE-OS
1.0(!E.06
1.00E-a;
1,GOE-07
1.00E-07
1,00E-07
1.00E-08
1,00E.06
1.00E-08

Aetl\ty
o.OG2
0,0002
°

°

Test Subllnce'
1/A
1tA
1tA
1tA
llA
itA
11A
lIA
ilA
1JA

1IA
1/A
1/A
1IA
llA
IIA
l/A
l/A
l/A
1/A
1/A
IIA
lIA
11A

Pèieiíl 01 contro va~s
Lcgtte$l R" iealesubs""., 2

-'\.00 0,50
-4.00 829
-5.00 40.24
.5.30 54.3
-5JI(¡ 74,47
.6.'00 90,.74
-7.'00 100.21
-8.00 99.26

3Level
1
2
3
4
5
6
7
6

0,52
7,93

38:60
57.14
7.2,17
88,2(¡
91.7

1 tl,.B5

Q,5S
7.5"

3.9fS:U,
0.,0002
0.0172
0.me5
(¡,0170
0.0233
0,0244
0.0242
0.031S
0.0308
0.0257
0.0387
0,03.7
0.365
0.0425
0.390
0,0411
0.0424
0,0452
0,0424



Aliquot #
1

2
3
4
1'

Weight of
aliquot ( DPMlAliq.

24353
25900
25840.
26631
27299

DPMlg
soln,
1236193
130081
1318367
1351827
1378737

Average DPMIg $010

SO
CV

soln

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

o..

0..0.197
OmilB

ASDN solution

Slock
Dilution A

DilYlion 8

mg ASDN
added
10.8

tuta I vol urne

(mL)
10.

diliitiOlì

factor lASON) in solution (liglmL)
1080..00

10.80.

1.0.8

Calculation of concentration nonradiolabeled ASDN in substraæ solution
Total 9 substrate solution
Mass of dilution B used in substrate prep

Concenlration of nonradiol.ibflled ASDN ìo $ubslrate soln.

100
10

Calculation of S,lbstra.1e SollAion Specific ActìVtv

0..607737 ¡iglg

1) Cilculate ¡ig tHlASDNlii solo. " 0.00.672 figlg sch
figlg soln.

a. ¡.Cilg soln
b. Specific activity of tH)ASDN (¡ICilmmol)
c. Molecular wt of ASDN (rnlmmol)

2) Cilcul"tê total ¡al ASDNlg solo

Formula"alb'c

0.594
25300000

286.4

¡ig A,SDNlg soln.'" ¡.g cold ASDNlg soln. + ¡.g f'H)ASON/g solo.

3) Calculate Solution Specifc Activity

0..607737 + 0.00872
0.614461 ¡tg ASONlg solo.

Battelle Study No. G6083 1 6

" (¡ieilg soh)!(¡tg ASDNlg scio.)
0.967 ¡iell.iig ASDN

614618 dpm'nmol

E-26
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1:r,~'

14,,3
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7!

BI¿ltiik
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1\"")tI$i¡;ri)Q
i..0'25'1 1~',,29'1

C 2?,C

0.202:
G, '~52,

t~~lt Gu
tn, I)OIl$ .0.003

LõD1
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0,0$\9

f1:t~¡ "10'
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00831
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res! Ciie",kii
2/512005 1'0 2JS #. Conc,eniraHi:nslest-ed

R.pl'leat.
#AS$'av Date

Control Typ,e P'OdJon A""tage SO

F'utl aelMi. B. Innina 0'.0'693 0.00.1

FuJI aelMi. End !L05'8E 0.0014

Full .clMly o..,aU OJJ:63.9 0.00'65

BackCirOuMd Be l,miM 0.0000 4.093B7E.(J

8ackground End II,AWE¡ #\ALUEi

Sackground o.er.i,i WAWE¡ #\ALUE!

Pos~iv Seglnning 0.0%2 0.00'02

pos:nl.-e End 0.0..7 0.0022

POSltlvE U'/e:-rU 0'.0.55 0.0015

NllQaHve 8e innjnQ 0.0702 0.0022

N.g.liv End O'J:iS'71 0.002.

Nag.Ii.. o..raU 0.OM9 0.0023
tT
N
1.

Test Subst:anc,e L&Y~I Replicela ¡Iulsubstant-) 'M Log!I..i .ubstanCè) AclMly
2Æl 1 1 1.0u8'04 +00 0.01,5
2.B 1 2 1.008,04 4.00 0.01,5
2,8 1 3 1,.008.Q4 4.00 0.0186
2¡B 2 1 1.008.05 .5.00 0.0094
2Æl 1.008.05 -5110 0.0105
2¡B 2 1.0E'05 .5.00 O.OIUO
2Æl 3 1.0UE.05 .'6.00 O.041:Z
2Æl 3 1.0UE.05 .KOO 0.03B9
2.B 3 1. OE.05 .,6,00 0.0351
2¡B 4 1 2.50E.07 .6;60 0.OÕU5
;'M3 4 2 2.50E.07 ,G;GO 0.0517
2:.6 4 3 2,,5tlE~07 "6;50 O.OÕ94
21B 5 1 1. UE.07 .1.00 0.0592
2/B 5 2 1.00E-07 .1;M 0.06UÔ
2Æl 5 :i 1.0 U8.0, .1.00 0.0516
2¡B 5 1 1.00E.OS .8,00 0.0610
2.B 6 2 1. UE.OS .a,O 0.0616
2Æl 6 3 1.UE.08 .'8.00 0.0617
ZÆ 7 1 1.0UE.09 .9;00 0.0603
2Æl 7 2 1.UE.09 .9.00 0.0613
ZÆ 7 3 i. UE.09 .9.00 0.06M
ZÆ 8 1 1.0UE.10 -1'0.00 0.0606
216 8 2 1.00E.1O .10,0 0.06U2
2¡B 8 3 1.00E.10 .1"0.00 0.0625

Microsome
S tye laeental Mlcrosoma iO '11343-7 r"hnlciOlI0 TO

?ier~nto' CCtntoi values
l.ogll..1 RepHçi!t~

1....1 sutis1anceJ 1 i 2 3

1 4.00 24.63 24.70 29.M
2 .5.00 14.69 16A6 15.5.
3 -5.00 64.44 tó.8S 54.91
4 -5.60 ,8'.95 80.92 92..95
5 -7.00 92'.61 9-.25 90'.0
6 .8.00 9M5 96.44 9653
7 .9.00 94.25 95,.90 95.14
e .10.00 95.10 94.1D 97.11



Assa Date
Chemical

2/15/2005 i D 2/B
# Concentrations

tested
Microsome

8 type lacental Microsome ID 11343-7 Technician ID TD
Replicate

#

Dilution B 5 mL microsome Dilution A used
50 ml total volume
10 dilution factor

Test Chemical Concentrations

Level Final Concentration (M)
1 1.00E-04
2 1.00E-05
3
4
5
6
i
8 1.00E-10

Microsome Dilution Details

Dilution A 0.12 m L microsome Stock used
6 ml total volume

50 dilution factor

Dilution C (if applicable)

NA

mL microsome Dilution Bused
ml total volume
dilution factor

500 total dilution factor

Protein Concentration (stock microsomes. mg/ml):
Protein Concentration (dilution added to assay. mg/ml):

11.241
0.022482



Battelle Study No. G608316 £-31



Aliquol #
1

2
3
4
5

Weight of
aliquot (g)

0.0196
Om97
0.0197
0.0196
0.0197

DPMlg
soln.
1246327
1258173
1351777
1388214
1378883

Average DPMlg soln
SO
CV

1324675
67586

5.10

\lCil SOhí 0.597

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

ASDN solution
Stock
DilulJon A

Dilutlon B

mg ASDN total volume dilulJonadded factor
11.4

CalculalJon of concentr:¡tlon nonradiolabeled ASDN in substrate wluion
Total 9 su bstrate solution

MaSS òf dilUtiolí B used in substraæ prep

Concentration of nontadiolabeled ASDN in substrate soln.

lution Specific Activit

1) Calculate 1'9 r"HjASDNI9 soln. = 0.00675 ¡.919 soln.

¡iglg soln.
a. ¡¡CI/g win
b Specific açtivit of tH1ASDN (¡iCilmmol)
c. MoleCUlar'M of ASDN (mg/mmol)

Formula=alb'c

2) Calculate total ¡ig ASON/g soln.

lASON) in solution (lglinL)
1140.00
11.40
1.14

8.0473 9

4.5275 g

0.641377 ¡i ¡

0.597
25300000

256.4

"9 ASDN/g solii= "g cold ASDN/g soh + ¡tg fH)ASONIg soln

3) Calculate Solution Specifc Activily

0.641377 " 0.00675
0.648131 ll ASDNIg soln.

" (LtCilg $(10)1(1(9 ASDNlg $oln.)
0921 ¡iCifll9 ASDN

585355 dpmlnmol

BatteJle Study No. G608316 £-32
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ChemicaJ
2116f2005 to 216

11 Coocentratíans
tesled

Microome
8 type aeeaI MlcrøsomerO 1'1343-7 TecnlcarlD TO

Replicate
It 2

DilutíonA

Diluion t3

O¡lutÌon C (if applicable)

0.1 mL micnsome Stoc used
5 mL total voume

50 dilulionfaclor

4.5 mL microsome DilutlnA use

45 mL lotal voume
10 dilution factor

NA

mL micnsoma Dilution 6 used
mL total voJume
dilutlonfaclor

Prol"ì" COncentrtíor (sloc micn$omeS, mglmL):
Protein D:nesntrtion diluion added to assa m tmt:

500 tolal dïlulion fa,ctr

11.73
0.02546
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Zo Test Chemícal

211612005 liD 216 # CClncenlraHons 1&sted
Ropllcat&

It
Ci0\o
00
i'û

Assa Date

0\

Contro:l T)1Hl P'O:rjon AVtl:ratié SO

Full 'CIN~V S. IMln. 0',0596 0,00,00

F.ull .,IMy End 0',0464 0,0025

Full .,Ijoiiy Ove-Tall 0,0540 0,00..

Saokarcund Sealnnln. 0.0000 511512E.05

Back:ciround End 0'.0'000 7,65628E.05

Sa'kQniUnd Ovo""1 0,0000 5,96989E-05

Pas~1w S'Qlnnln. O!,O:297 0.0011

P.S¡~¡"" End 0',0.2$3 0.0006

P.s~1w 0'/.",11 0,0290 0.0011

Nto-aU... e.aIMin. 0'.0534 0.0025

Ne;aaHvG End 0'.04$5 0.0024

Neaa1r/e Qvetl' 0.0509 0.0 ,5tT
i

W
0\

To," Subst.... i.yo, Ropllc.lo n..i.'Obst.ncel M L~.V.'t ''Obstan,,,l AolMN
2113 1 1 1.00E-04 -4.00 0,0123
216 1 2 1.00E-04 .4.00 0,0146
2¡B 1 3 1.00E-04 -4.00 0.0103
2113 2 1 1..00E-05 -5.00 0.0143
216 2 2 HOE-OS -5,00 0.0141
ZIB 2 3 1.00E'05 .5.00 0.0152
2i' 3 1 2.õOE.06 -5,60 0.099
2jB 3 2 2.50E.0& -5.60 0,0304
216 3 3 2.5.0E-06 -5.60 0.0035
2113 4 1 1,00E-06 -6.00 0,0404
2.13 4 2 1.0E.06 -6.00 0.0408
2iB 4 3 1.,00E.OS .6.00 0.0411
2Æ 5 1 5.00E.07 .6.30 0.0446
2Æ 5 2 5,00E-07 -6.30 0,0468
216 5 3 5.00E.07 .6.30 0.0423
2113 6 1 2.50E-07 -HO 0.0485
2113 6 2 2.50E.07 -6.60 0;0503
2iB 6 3 2..50E.07 -6efiO 0.0490
216 7 1 1,00E-07 .7.00 0;0511
2Æ 7 2 1,00E-07 .7.00 0.0476
216 7 3 1.00E.07 .7.00 0.0419
2.13 R 1 1.00E-08 -8,00 0,0554
216 R 2 1.00E.08 .$,00 0.05&4
2.13 R 3 1.00E-08 -8..M 0.054

Mi.cro$(Irn-e

81)1'. laGl(ltal Mlcr.s.",.'D 11S4~-7 Technl.clan:ID TO

Pe'lc~nt ,of control vaTU&.,
l.glt.si Ra-cllcate

Le'ie-l sutlt.ncêi I I 2 3
1 -4.00 22.70 27.38 19,03
2 -5;00 26.46 2&.14 28.1&
3 -MO 55.28 56.23 60'.14
4 -8.00 74.76 78.61 76.02
5 .6,30 82,56 86.6 78.23
6 -&,60 8$.69 93.13 9030
7 ~7.00 1M.59 88.08 88.62
8 .$.00 lti2.54 1~I.47 lM,71



A
liquot #

12345

W
eightof

D
PM

JA
líq.

23232
24291
25581
25944
259M

D
PM

lg
soln.
1191385
1239337
130153
1330462
1$$1692

A
verage D

P
M

lg soll'
SOC

V

1279606
61961

4.84

0.576

C
alculation of actual concentration of nonradiolabeled A

S
D

N
 in solution use to prepare substrate solution:

A
S

D
N

 solution
stock
D

ilution A

D
í ulion 8

m
g
 
A
&
'
O
N

added
10.8

total volum
e.

(m
L

)
10

dilution
factor

(A
S

D
N

J il' solution (¡.glm
L)

1080.00
10.80
1.08

100
10

C
a
l
c
i
l
a
t
j
o
t
\
 
o
f
 
c
o
t
\
C
ê
n
t
r
a
l
i
o
o
 
n
o
n
r
a
d
i
o
l
a
b
e
l
e
d
 
A
S
O
N
 
i
n
 

substrate solirtion

T
 etl 9 substrate solution

M
ass of dilution 8 used in subslrate prep

C
oncentration of nonradioli'beleç A

S
D

N
 in substrate soln.

8
,
0
3
2
6
 
9

4.5191 9
0
.
6
0
7
6
æ
 
¡
.
g
1
9

1) C
alculi'te j19 tH

JA
S

D
N

lg soh"

C
aículM

iot\ of Substra,te Solution Specific A
ctivty

0
,
0
0
6
5
2
 
l
i
g
l
g
 
5
0
1
1
'
.

liglg soln.
a. ¡iC

V
g solo

b. S
peC

ific activit of ¡JH
JA

S
D

N
 (j1C

llm
m

ol)
c. M

olecular 'N
t of A

S
D

N
 (m

glm
m

ol)

2) C
alculate toti'l ,Lg A

S
D

N
lg soln.

Form
ula=

a/b'c

0.576
25300000

2864

¡
i
g
 
A
S
D
N
l
g
 
s
o
l
n
.
=
 
¡
.
g
 
c
o
l
d
 
A
S
D
N
l
g
 
s
o
l
n
.
 
+
 
,
L
9
 
¡
.
l
H
J
A
S
D
N
J
9
 
s
o
l
n
.

3) C
alculate S

olution S
pecific A

ctivity

B
attelle S

tudy N
o. 0608316

=
 (¡Leilg soln.)I(ll9 A

S
D

N
lg soln.)

0.939 ¡iC
il,Lg A

S
D

N

596748 dpm
/om

ol

0
.
6
0
7
6
æ
 
+
 
0
,
0
0
8
5
2

0.614127 iig A
S

D
N

lg soln.

E
-37
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Chemical

2/11200$ 10 2lB
# Concenlrelions

leSled
Micrsoe

8 type lacental MlcrosomelD 1134$,7' Tøchnlcia,n 10 10

Replicte
# 3

NA

mL microe DIJl.¡uon g used
mL tolal voume
dilution factor

Tesl Chemicäl Conceiilrations
Level Final Concenlralon Ml

1 1.00E.04
2 1.00E.05
:3 2.50E"00
4 tOOE-OO
5 5. OOEcll
6 2,$OEC(l7
7 1.00E-07
8 1. DOE.OS

O,j mL mìcOOeSlock iised
5 mL total volume

50 dlluion factor

4.5 mL microse DilutiOn A used
4S mL Io.lal volume
10 dilution factor

C (il applleabre)

500 tol dilutin fador

PrOlein Conce:nialion (stoc mlcrosomes, mglmL):
Protein Concnlta.tioo 'dilt.or added toes. m Imt:

9,813
0.019626

tFw
'D
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Conl",.1 Tvp& Pc.l1Jon A,yen3 & SD

Fu!l .ell"IN Bel:TriniM 0.0533 M041

Full.cllYly End 0.0509 0.0'004

Fu!l.CiiVl" O..r.U 0,0521' 0.0028

Satkar,ound ßealnnirrCl 0.0001 0,0'00201253

80tkoro "nd End .0.0001 °

Bac"karo urid O".r.U 0.0000 0,000'1,5144

Po'ftlv 8.0lnnlno 0.03õl O,.oit

Po,UIv End 0.0315 0.,000 9

Pa,ftlv Overall 0.0323 0.012

N.a.INe 8aainnlno 0,0510 0.0010

N..allv. End 0.052: 0.Q032

N..allv. Overall 0.0551 0,003 ì

ti
¡i::
!!
(ñ
(/.-i:
0-~
Zo
Q0\o
00
l;J

Date

0\

tn
1.

Tes! Ch!mliial
211712005 ID 216 '# Coricentratlons: lested

Tesl SUbstance
2Æ
2Æ
2Æ
2Æ
2Æ
2Æ
2Æ
2iS
2Æ
2Æ
2Æ
:liS
2Æ
2!1
2Æ
2I
218
2Æ
2ÆI
:1.S
2!1
2.1'
2Æ
2I

Level
1
1

1
2
2

R.plicat.
1
2

3
1

2
3
,

n.,1 ,ub,lan".) M
LOOE.Q4
LOOE.04
LOOE"04
LOOE-OS

LOOE-OS
LOOE-05
2,50E"06
250E.06
2,50E.Q6
1,00E"06
LOOE-06
LOOE.Q6
S,00E-07
Õ ,00E-07
5,00E.Q7
2.50E-07
2 50E,,07
2,,50E-07
LOOE-07
I.OOE.C7

1.CE.Q7
LOOE-O~
LOOE-O~

UlCE-O~

4
4
4
5
5
5
6
6
6
7
7

7
6
6
B

LogO.s!'ob"ane.1
4.00
4.00
4.00
~ó,_OO
-5.00
.5.00
-5$0
-5.00
-5,.60
-e..CO
$.00
-e,.00
-6.30
-6.30
.6.30
-6,00
-0..0
-0.50
-7.00
-7..00
",.,00
.s.OO
.s.OO
.&.00

ActiVi
0.0165
0.0170
0,0140
0.0165
0.0162
0.0166
0.0355
0.0i\õ4
0.0313
0.0417
0.0432
0,0431
0.4B7
0.0493
0,047~
0..0484
0.0477
0.0490
0,0517
0.0517
0.510
O.O?3:2
0.527
0.0515

Microsome
8 typo Mlcro.somtll:O 1'1:343':7 Toellelan 10 ilIiac,enl,af

Percent ,~f' control varues
Logllasi RènUcale

lev.el $ub,l.ne.l 1 i 2 1 .
1 -4.00 .uo 32.54 26.1;4
2 -'.00 .1.67 31.4 31;7-5
3 -5.60 68.14 64,1:2 .O.'tl
4 -&.00 $0:03 02,a2 82,13
5 -&.30 09,1)0 9.HZ 9l'13
6 -&.60 92.82 91A.9 95049
7 -7,00 99.12 99.22 97"ao
a .a.oo 102.04 101.9 9a.~

Rapllc.l.
#



A
liquot #

12345

W
eight of

a
l
i
q
u
o
t
 
(
g
)

00197
0.0'197
0.0200
0.0198
0.0195

D
PM

/A
lq.

24454
24849
26226
26797
27276

D
PM

/g
soln.

124 '120
12G

137'l
1311300
1353384
1398769

A
v
e
r
a
g
e
 
O
P
M
/
g
 
s
o
L
o

SD
C

V

1313229
64795

4.93

IlC
ì/qsoln

0.592

A
SO

N
 solution

Stock
D

ilution A
D

iIutlon B

m
g A

SD
N

added
11

dilution
factor

C
alculalion of actual concentration of nonradiolabeled A

S
D

N
 in solution used to prepare substrate solution:

total volum
e

(m
L

)
10

100
10

IA
S

O
N

j in solution (¡.g/m
L)

1100.00
11.00
1.10

C
alculation of concentratiO

n nonradlolabeled A
S

D
N

 in substrate solution
T
o
l
a
l
 
g
 
s
u
b
s
t
r
a
t
e
 
s
o
l
u
t
i
o
n

M
ass of dîlutlon B

 used in S
ubstrate prep

C
oncentration of nonradiolabeled A

S
D

N
 in substrate soln.

C
alculation of S

ubstrate S
olution S

pecific A
ctivitv

8
,
0
3
0
3
 
9

4J517 9

0,618744 ¡iglg

1) C
alC

ulate ¡.g r3H
1A

SD
N

/g soln '"
0.00670 ¡.g/g solo

~
tg/g soln.

a. ¡.C
i/g soln

b. S
pecific activity ofrH

jA
S

D
N

 (¡lC
l/m

m
ol)

c. M
olecular w

tof A
S

D
N

 (m
g/m

m
ol)

Form
ula"'a/b"c

2) C
alculate total llg A

S
D

N
lg soln.

0.592
25300000

286.4

i
-
g
 
A
S
D
N
/
g
 
s
o
l
n
.
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l
l
g
 
c
o
l
d
 

A
S

D
N

/g soln. +
 ¡.g (3H

IA
S

D
N

/g soln.

=
 
0
.
6
1
8
7
4
4
 
+
 
0
.
0
0
6
7
0

:
:
 
0
.
6
2
5
4
0
 
¡
i
g
 
A
S
D
N
/
g
 
s
o
l
n
.

3) C
alculate S

olution S
pecific A

ctivity

:: (¡iC
ilg soln.)/(¡ig A

SD
N

/g soln.)
:
:
 
0
,
9
4
6
 
¡
i
C
i
/
p
g
 
A
S
D
N

6
0
1
3
5
0
 
d
p
m
l
n
m
o
i

A
rom

atase_M
aster_ V

ersíon1 2 (3-15-05).xls;
S

ùbstrate S
pecific A

ctivity
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9:08 A
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Sl.m
concf1OO

(mg/tj

tr
1.w

Téddan
10

l"Sl
A.y Do''' SI5100 COOicaHO 21a

Statdo:

Sample" I 1343-7
0.007
0.007
0.00

1

o.
0.6
0.4
0.2

l1.1

Final
Volume of volume af
sl. used Std trg Protm

POl~L
17.9 25 0:'00" 00
14,~ 25 o,'ooo
10.1 25 0.'00
7.1 25 0:,0(0
3.6 250.'0020
2 25 0..0011

1l3;1
113;7
11S47

Gei
GC1
OCi
Q~
QC2
OC2
QC
QC3
OC-

m F\'ê;)NGUa, #

1
0.50
0.2
0.30

.L St._nl
U\$
2.
25

2.
2.
25
25

BI""

A-
0.087
OAl5i'
O.or
0.039
0.04\

0.165
0.100

0.284
e,217

Il
0.200
0.200
025A

il
o..o:i
0.041

0.00

A...
0.67
0'.007
n09
0.39
0.041

mo.p:otell1
measu~ed

0005
n.O~5
0.005
0.001
0001

0.284
0.277

Il
0.11l
0.198
0.197

g.
0.165
0.Hi8

mgPi'otønM..
0'.0051

0.1)20
O.o5O
0,00
0.00
0.008

1M
0.127
0.144
0.142

Q&
0'.284
0'.217

flCt)l\tltratfOtiS
I..I"¡

Mjere$(roe'tt.~oe, ola~

f.
m=
¡"

ii
0,083
0',087
0,120

Ql
M3il
uo9
0.56

A..

0.303
0'.254

0,196
o.38
0.097
G,052

0.99,
0',09
.0.00

~L llwu,d V"¡ u'OO Fl.al ...DìUled
~SQMltS prep. *.L) ..om.sM.)

25 100 5025 100 50
25 100 50025 1 I25 1 I

0.12
0012

0.023
0.02

25
25

2S
25

a

~.lIj
Jl
0.00
0.0
0..000

11303;r
Pròta:ili stòa(mg T$lvrnurno of

aSA! $1," (ml)28 20

.. Cure
Qulp.i
0.247
0,021i
0.0151
o,oo
0.001
0.C020

0,303
0,254

0.196
0,'138
0.007
0.052

O1g prol.ìnl~L
Pm.
0.010
C.o0
COIl
0.00
0.00

0.00
0.00

0,001
O,eOl

Vai:i:ale$
m.b

s:.l SElp.

i",..
F; dt

~.:SSi.~

Pro1eiri$ioçk,tD
2100236

RjJft.ti:~¡~,;;¡n rJlult
Q.C9
0,00
0,005
TW,

0.00

av.'ag mllíJ,L mglmL
Mt1 I,0.;S~7

0..00 0,037

C.OO O,~SO

0,001 0,90

.0,003
0,00\
0.001

4
0,00
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Microsome Dilution Details

mhfJon A

Dilution 6

Oilukm COl appUcablel

CheriCâI
31151005 tD 216

0, 1 mL mice Stock used
5 mL lotl \'i ume

50 dilution faclor

4.5 mL m!cme Dilufioo A used
'IS, mL loal 'VOlume
10 dllutionlactor

NA

mL micsome DlluìOl' B \)ed
mL lotal volume
dllutioo mcbr

tr
L-t

Protein Corinlration (stock microsomes, mglmL):
Protein Concntration dilution added to ass ,m Iml,

500 to1iil dilution factor

10.537
0,021074

MiorO$ome

$ ty¡i eceotl' MiClsome 10 11343.1 Taçhni,clen 10 TO

Replicate
# 4

Tes Chemicl Cotinlrat,oos
Uivel Final UQrintrtion M

1 tOOE-04
2 tooS-OS
3 2,SOEc06
4 tOoE-OB
S 5,QOE-07
6 2,SOE-07
7 LOOE-07
8 1,OOE-08
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Assa Date
Rep'!icaie

II

Test Cham!cal

31l5lOO5 10 2!B #; Coo""niraJio"s tested
l¡¡~:ìrosorre

¡¡type MJcosome 10 11343-7 Tech"i..,, to T:

Col'oi Tvp; Porton Average SD

Fun ac,,,iJ' !le~inn'M 0,0374 O.o.ow

Fun aclY,ty End MSSI 0.007

Fun eclivil olfraii '0,(1$5 Mi)'tJ

aacMround Beainn¡nQ, OJ1ClOO 5,95t6IlE-05

S;"kQlound End oooi °

Baági()und O"",all liOOOO 3,a.952E-05

Positve Beolnn,n;, 0.0249 (¡,OOOl

f'osl!i; 'End 0.259 LL.O.OS7

Pos¡ûve O,.""all O"Cl2! 0,0022

N,egative Beoinn,nQ, 0.0348. 0.ClOO8

Negative 'End 0,0334 0.0018

Negative Overall 0.0341 0,0014

Test Sutila
21B
2iS
2/B
:v
2/6
2/6
:v
216
2/a
216

216
2I
2/B
2/6
:v
2i6
:v
2/6
21B

21
VB
:v
2/a
2/a

level
1
1

1
2
2
2
3
3
3
4

4
4
5
5
5
6
6
6
7
7
1
Il
&
8

Repneiia
1
2
3
1
2
3
1

2
3
1

2
3
1

2
3
1
:1
3
1

:1
3
1

2
3

¡test su¡'stin"" M
1.00'E-04
1,o.o.E.04

1,OO'E41
1.0o.E"(5
1.00E-\5
1,00E"(5
:1,50E-06
2.50E"(6
2,50E-06
1,OOE-06
1.0ClE"(6
LOOE-06
5 :OaE-07
5,00E-07
5.aClE-01
2,50,&07
2,50E-01
2,5o.E-01
1,OO'E-l1
1.00E..I17
i,Otl'E-07
1.00E-1
1.00'E-o
1.00E-08

Ad\1
O.iilSO
0,0147
CL.LL135
a,OI6S
0,a160
a,0154
O.026S
0.0268
0.269
0.032&
a.0319
0.0305
O.O22
a,0334

OJl349
0,0348
0,11322
0.0341
0,0348
0.35j
0.038:3

¡acetal

Pl!i\enrolcontri v.åfl!
Logi(tl!Sr I Rernlcte

Lav.el aubSIa'OCè' 1 2 3
1 -4.00 35.63 "LL,OS 37.0'1
2 -5,00 45.07 4374 42.04
3 -5.60 13.8:0 13',.M 73.48
4 -$,00 8977 81'.35 83.38
5 -$,30 81,93 '91.20 91.9
6 -MO 83.61 9M2 95,3$
7 -7.00 95.23 1l1l.14 93.36
Il -$,00 95.17 '9.5,,92 99.23



Aliquot #
1

2
:3

4
5

Weight of
aliquot (9)

0.0200
0.0204
0.0202
0.0203
0.0204

DPMlAlìa
26198

DPMlg
win,
130900
1418922
1468663
1464828
1784800

Avenage DPMlg söln
SD
CV

"Cit win

1489384
177037

1189

0.671

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

ASDN soluion
Stock
Dilution A

Dilvion 8

mg ASDN
added
l1A

total volume

(mL)
10

dilutiör
factor (ASDN) in solution (lglmL)

1140.00
11AO

1.4

CalCulation ot concentration nonradiolabeled ASDN in substrate solution

Totalg 5ljbstrate solution
Mass of dilution 8 used in substrate prep

Concenlraijon of nonradiolabeled ASDN in subitrate win.

Calculation of Substrate Solution S"ecìfic Activit

9
9

0.639794 lL919

1) Calculate 1'9 tH)ASDNlg soh '" 0.00759 liglg soln.
lig/g soln

a ¡iCilg soln
b. Specific activity of CH1ASDN (¡,Ci/mmol)
c. Molecular wt of ASDN (mg/mmoQ

2) Cálculate total gg ASDN/g soln.

Formula=alb'c

0.671
253000

286.4

,'g ASDNfg win." ¡ig cold ASDNlg win. + ¡ig tH)ASDNlg win.

3) Calculate Solution Specific Activity

0.639794 + 0.00759
0.647389 ,ig ASDNlg soln.

Battelle Study No. G608316

" (¡iCi/g solnV(lig ASbNlg soln.)
1.036 ¡ieV.Ltg ASDN

658892 dpmlnmol

E-47
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Date
Chemica

2121005 lD LIC
# Concetraions

teSted
Mì,cn:isome

a type lacnlal Micri¡ome ID 11343"7 Technicin lD TO

tT
1.
\D

Microsoe Dilution Deta,lIs

Dilution A

Dilution IS

Dilutioo C (if applicable)

0,1 ml micome Sioc iiSed
5, ml totatlllume

50 dilut,on factor

4,5 mt micosome Diluion A used
45 mUolrvolume
to dJluHon faor

NA

ml micome Dnution Bused
ml total volume
dilution faor

Prolein Concermation (stock microsomes. mglm1.):
Prolain Cooration , dilution add,ed to a.sa ,m 'mt;

500 tOlar d¡lujionlåcl

Test Chemicl COlln!rtions
level Final Concenlllion 1M

1 1,)OE-03
2 t.OOEM
3 j,00E..5
4 j,OO&06
5 1.00E..7
6
7

B

11.964
0.023S28

Replcae
#
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Te.:it ChmtTc.:a1

2/2/005 tD LLC

CoWol Wp, PDrtion ¡A.Yerage SD

Fuii ad.MI' a.~rnn;nq 0.0502 0.0'017

Full .ctMly End 0.0443 0.0,014

Fuii .actlvI~'f Overall 0.04ï2 'M03l

BacKcround Be(linriÎnCl 0.001 o ,00011162

Backara iind End -0'.0001 8,38202E-08

aa.~oroUnd Oyerall 0.000 0.000128628

Po,ttive aeoin nino 0.02613 o.OO~

Pc,slt'.¡ End O.02S2- 0,0001

P1J,sitlYè 0....11 0.2~0 0.005

NeMIN. a,,";"";no 0,04S3 0.020

Na..IÌI, End 0,0468 D.ODOT

NegaUye 0....11 0.0481 MOnt¡
Ul-

'# C'o'llcentralo:ns I:e:sted

Tesl Subsance
LLC
LLC

iic
llc
1LC
iie
iie
iiC
iie
llc
1lC

LLC
LLC
LLC
LLC
LLC
LLC
LLC
LLC
iic
iie
llc
LLC
1IC

Level
1
1

1
2
2
2

Replicate
1
2

3
1

2
3
1
2
3
i
2
3
1
2
3
1
2
3
i
2
3
1
2
3

4
4
4
5
5
5
6
6
6
7
7
7
8
8
8

n..sl subsl.ncel r~
LOOE-03
1.0E.03
LOOE-03
tJ)OE.04
t,00E.04
1,0E.j4
LOOE.05
LOOE.Q5
t ,00E.08
LOOE.06
LOOE-06
LOOE.j6
1.00E.07
t ,00E-07
LOOE-07
LOOE-06
1.00E.j6
LOOE.j8
LOOE-OS
LOOE.OS
LOOE.09
1.00E-tO
1.00E-tO
1.00E-tO

Loan..1 sub.lane.l
.3.00
-3.00
.3,00
4,00
4.00
....00
~5.00
-6,00
-'.00
...00
..6-.00
"",00
-7.00
-7.00
-7,00
.aoo
.8.00
.8.00
-9,00
-9,00
-9.00

.10.00
-10.00
-10.00

ActMt
.0.0001
.0.0001
-0.0001
-0.0002
.0,0001
.0.0001
0.0000

-0.0002
-0.0001
-0.001
° 0000
0.0001
0.008
0.0009
0.0010
0.0081
0.0011
0.0085
0,0;34
(1,03:13
0,0336
0.0441
0.0466
0.04

Microsome-
81Yp. MlcroSOlli!!.lD 11,~3~7 TeChnJoioO,ID TDI'ac-Enlal

Percent ,of control vel'ues
Logpesi I Raølicale

t.v.1 sub,lan..i ¡ 1 2 3

1 -3:00 -0.27 -0',23 -0,23
2 4.00 .0.45 .fU7 -0,25
3 -5,00 '0.02 -0'.3. ~O,:2Q
4 -6.00 -0,14 0,.09 0.16
5 -7.00 1:6 2.'00 2.22
6 -9,00 18.3a 17.8, n.a7
7 -9,00 10.80 71.62 71)07
a -10,00 93.30 96,43 98.13

Replie.e
It



Aliquot #
1

2
3
4

5

Weight of
aliquot (g)

0.0198
0.0198
0.0196
0.0197
0,091

DPMlAliq.
DPMlg
soln.
1331768
1331263
1428724
1426447
1610558

Average DPMlg SOlh

SO
ev

1405752
76767

5.39

"C¡t soln 0.633

Calcu lation of actual concentration of nonradiolabeled ASDN in solution used to arenare substrate solution:

ASDN solution

stock
Dilution A

Dilution B

rn ASDN
added
10.8

total voluirie
(mL)
10

dilution
fa. ctör

100
10

rASDNJ in soluliOh (,iglmL)
1080.00

10.80

1.08

Calculation of concentration nonradiolabeled ASDN in substrate solution
Totl 9 substrate solution

Mass of dilution B used in substrate prep

Concentration 01 nonradiolêbeled ASDN iii substrate soln.

8.01149
4.4951 9

0.605975 ugl

Calculation of Substrat", Soiution Snecific Act¡v~v

1) Calculate).9 tHJASDNlg soh" 0.00717 gglg sobi
liglg soln.

a. "Ci19 soln
b. Specific activit of (;HJASDN (ftCilmmol)
c. Molecular wt of ASDN (mglmmol)

0.633
25300000

286.4

Formula=a1b*c

2) Calculate total ft9 ASDNlg soln.

lLg ASDNlg soln.= lLg cold ASDNlg soln. + lLg fHJASDNig soln.

0.605975 + 0.00717
0.613143 it9 ASDNlg 801n

3) Calculate Solution Specific Activity

= (¡tCilg 80In.)I(¡¡g ASDNlg soh)
1.033 "CVfig ASDN

656629 dpmlnmol

Battelle Study No. G608316 E-52
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Zo Chemical

2/23/2005 ID 11e
Microsome

type lacental Microsome 10 11343-7 Technician ID TO

# Concentrations
tested

Replicate
#Assav Date

ci0\o
00w..
0\

Test Chemical Concentrations
Level Final Concentration M

1 1.o0E-06
2 1.00E-06
3 1.00E-07
4 5.00E-OB
5 2 50E-OB
6 1.00E-OS
7 2.50E-09
B

Microsome Dilution Details

Dilution A 0.1 mL microsome Stock used
5 mL total volume

50 dilution factor

Dilution B 4,5 mL microsome Dilution A used
45 mL total volume
10 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
diluti on factorNA

500 total dilution factor

11.05
0.0221

t;
Vi
.¡

Aromatase_Master_ Version1 2 (2~23-05).)(ls
Microsome & Chemical Dilutions

2/312006
2:12 PM Page 1 of 1
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Zo #Concenlralionstested

Test Chemical
212f.05 1D L/C$$ Dale

Ci0-o
00w..
0-

ControlTvoe Portion Averaae SD

Full activit BSQinnirq 0.0626 0.0013

Full activit End 0.0511 0.004

Full :!etivil\( Overall 0.0569 0.0069

8;cknround 8eçiinninri 0.001 0.000324849

Backi:round End -0.0001 0

Backqround Oiierall 0.0000 0.00235987

Positive BeainninCi 0.0318 0.0005

Positive End 0.D313 0.005

Positi..e QV8fËilII 0.ü15 0.005

Nei:ative Beninninn 0.D592 0.001

NElriaiive End 0.D556 00014

NeClative Overall 0.0574 o 002

t;v.
0-

Test Substance Level Replicate He~ subs", nee 1 M Loaflest substance! Ac1ivitli
iie 1 1 I.DOE-OG .6.00

-~~~~:iie 1 2. I.DE-06 .6.00
HC i 3 l.DoE-06 .6.00 0.0001
IIC 2 1 100E-06 .6.00 0.D03
IIC 2 2 100E-06 .6.00 0.D02
IIC 2 3 100E-OG .6.00 0.0001
iie 3 i IOOE-07 .7.0 0.0009
1!G 3 2 IOOE-07 .7.00 0.0010
IIC 3 3 I.DOE-07 .7.0 0.0009
I/C 4 i 5.00E-08 .7.0 0.0021
,ie 4 2 5.00E-08 .7.0 0.0018
'IC 4 3 5.00E.08 -7.0 0.00'7
I/C 5 i 2.50&OB -7.60 0.0037
IIC 5 2 2.50E-08 -7.60 0.0036
LIC 5 3 2.50E.08 .7.60 0.0036
I/C 6 i 1.DOE-OS .8.00 0.0091
'IC 6 2 1.00E-OB .8.00 0.0072
I/C G 3 lODE-DB .8.00 0.0090
IIC 7 i 2.50E-09 -8.60 0.0252
I/C 7 2 2.50E-09 .8.60 0.0261
iie 7 3 2.50E-09 .8.60 0.0260
iie 8 1 I.DOE-09 -9.00 0.041.
iie 8 2 100E-09 .9.00 0.0392
IIC 8 3 100E.09 .9.00 0.094

Aromatase-,I.1asier_ Version1 2 (2.23-05).xls
Results Summary

Microsome
81ype Microsome ID 11343-7 Technician ID TDlacenlal

Percent or control values
Log¡tes1 Re lieale

Leval subslance 1 2 3
1 -6.00 0.09 -0.11 0.0
2 -6.00 0.59 0.38 0.23
3 -7.00 1.64 1.69 '!il
4 -7.30 3.63 3.22 3m
5 -7.60 6.55 6.37 637
6 -8.00 15.94 1259 15.87
7 -8.60 44.32 45.90 45.71
8 -9.0 7274 68.89 6930

21312006
2:16 PM

Replicate
#

Page 1 of1



Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0193
0.0194
0.0198
0.0196
0.01è$

DPMlAIiq.
21231
23485

DPMlg
soln.
1100052
1210567
1222323
1240459
12492$5

Average DPMlg soln
SO
cv

uCil sOln

1204527
60329

5.01

0.543

Calculation of actual concentration of nonradiolabeled A8DN in solution used to fe are substrate solutron:

A80N solution
Stock
Dilution A

Dilution 8

il ASDN
added
10.8

tota i vol ume

(mL)
10

dilution
factor lASON) in solution (¡glmL)

1080.00
10.80
1.0S

Calculation of concentration nonradiolabeled ASON in substrate seMion
T olal 9 substrate solution

Mass of dilution 8 used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soll1.

Calculation of Siibstrale Solution Soecifie Activit

8.03 9

4.5227 9
0.608283 ¡.lg

1) Calculate fig f'HlASDNlg soh" 0.00614 ¡.glg soh
¡.g/g soln

a. ¡.Ci/g soll1
b. Specific activity of lH1ASON (I,Clfmmol)
c. Molecular wt of ASON (mg/mmol)

2) Calculate total iig ASON/g soln.

FOfmul,,"a/b'c

0.543
253000

286.4

119 ASONfg 5OIn." 119 cold ASDNfg soln.'" gg ("HJASONfg soln.

3) Calculate Solution Specific Activity

0608283 + 0.00614
0.614426 lig ASON/g soln.

" (i,ei/g so!n.)f(lig ASON/g 50In.)
0.S83 ¡.CV.iig ASON

56'162 dpmlnmol

Battelle Study No. G6083 i 6 E-57
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Assa Date 2/2412005
Chemical

10 tiC
#. Concentrations

tested

Microsome Dilution Details

ci
0'o
00w
0'

Dilution A 0.1 mL micrsome Sloeli use
5 mL total volume

50djluion facor

DilutonS 4.5 mL micrsome Dilution A iiSed
45 mL tdtill \lolume
10 dilution factor

DiMion C (if applicable) mL mìcrosome Dilution a iised
mL total volume
dilution faorNA

500 totl dilution faor

10.941'
0.021882

Protein .Concentration (stoçk micrCîmes, mglmL):
Protein Cooentration dilution ad:ced to aS$; . mL :

tp
Vi'-

Microsome
8 type lacental Microme 10 11,343-7

Tes.l Chemicl Concentrations;
Lê\lel FinalConcetratìdn ~M)

t 1,0012-06
2 1..00e-07
3 1.00e-08
4 5.o0E,.
5 2,.50E-Q9
R 1.00Ec09
7 2..50Fl0
8 1.00Fl0

Teclntcian 10 TO
Replicaie

#.
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2'c.'-
Zo Tesl Cla&mical

iJ!2005 ID LIC Fleplicale
#

Canlwl Ti,,"pe P-ortion AYereOiB SD

Fu1l sdlMI' eenfnnino 0,06- MOOI

Fulladllvllv End 0,0576 0,.0005

Fu!ladlMI,' o.e,a1l 0,0610 0,0039

aaokn,. und aeninnlnn 0.000 i.M217E-05

e.ct.n'ound EM 0.0000 6.&OS51E-05

Backl"r,ound o.e,a1i 0,0000 7,0332,E-05

Po~ijve eeolnnino 0.OS~6 ° ,0.02n

Fosnive End 0.0343 0,0003

Posrtlve Overa'u 0.0;;9 0,0014

Nen.llVe eMi¡rnirl." 0,06~ 0.0012

Neoal"'e End 0.057S 0.0015

~¡eoalive O\'erall 0.0604 M031

ci0\o
00lû

Date

0\

t'
~..

# Conc:entTatfoni: lesed

Tesl SubstancE:
LIC
LLC

11C
11C

1/C
11e
11C
1LC
IIC
!lC
1,'C
1/C
1iC
1LC
1/C
11'C
1/C
11e
LLC
1/C
!lC
1/C
1/C
!lC

Level
1
1

1
2
i

Replioal.
1
2

3
1

i
3
1

2
3
1
2
3

1
2
3
i
2
3
1
2
3
t
i
3

3
3
3
4
4
4
5
5
~
6
6
6
7
7

7
6
6
8

n.st .ut.l.ncel M
LOOE-06
LOOE.(6
LOOE-06
LOOE-O.
LnOE-O,
LOOE-O.
LOOE-Oa
LooE-Oa
LOOE-OS
5,00E-09
5.00E-09
5.00E-09
Z,50E-09
Z$OE-09
2.0E-09
1.00E-09
1.00E-09
LOOE-O,9
Z.50E.l0
2.50E-l0
Z,50E-j 0
LOOE-IO
LOOE-l0
LOGE-to

Lo~ri",1 ,ubslaneel
-R.OO
'..00
-6,.00
.7,.00
.1,00
.7.00
,MO
-8,00
.$,00
-8.0
.8.30
-',.30
-8,,50
-8.&0
0$,60
'9,.00
-9,00
-9,00
-9,60
-9,60
-9,,60

-10,00
-10,00
-10.00

Aeivi
0,0002
0.0000
0,0002
0,0011
0.0012
0.0013
0,0092
0,0095
0,0092
0,0159
0.0157
0,0156
0.272
0,0263
0,02.4
0,0402
0,0415
0.042:4
a,0566
0,0540
0,0531
0,0553
0,0547
0.0575

Micros-om,
8 typo ac'enl:al Mfcrcsomlll'D 11:343~7 Teehri.,IOhID TD

Percent ,c;f' control varues
Loglles I R.-'¡Icele

t."., .ubsteno.r I , 2 3
1 ...00 OAI 0',0. 0,37
2 -7,00 t.4 1,90 '2,13
3 -$.00 1M9 15,59 1'5,1;0
4 -9.30 2¡¡,OS 25,71 25,51
5 .9.60 44,.3 43;.11 43..
6 -9,00 05.92 66',00 69,;51
7 .9,60 92'82 88,49 $6,98
8 -~0,0 90.58 89;,63 94.:28



Aliquot #
1

2
3
4
5

Weight of
aliquot (9) DPMfAllq,

26802
26520
27217
26725
2688$

DPMfg
win.
136508
1339394
1374596
1370513
1364619

Average DPMfg solri
SO
ev

win

1361926
13704

101

0.613

Calculation of actual concentration of nonradlolabeled ASDN in solution used to oreoare substrate solution:

ASDN solutiori

stock
Dilution A

Dilution 8

mg ASDN
added
10.8

total VOIUI)le

(mL)
10

dilutiori
factor (ASDNJ iri solufion (¡ig/mL)

1080.00
10.80
ioe

CalCulation of ooncentratior nonr"diolabeled in substrate solution

Totl 9 substrate solution

Mass of dilution B used In substrate prep
Concentration of nonradlolabeled ASDN in substrate win

100

10

C"lculiition of Substra~ Soh.iion Soecific Activit

9
4,5186 9

0.606500 lLgfg

1) Calculate ¡ig fH)ASDN/il soh '" 0.00694 ¡igfg soh
iiglg soln

a. ¡tCilg soln

b. Specific activity of (;H1ASDN (fICI/mmol)
c. Molecular wt of ASDN (mglmmoD

2) Calculate total Itg ASDNfg soln.

Formula:alb'c

0.613
253000

286.4

¡.g ASDN/g soln." l'g coid ASDN/g saln. + ¡ig lHJASDN/g win.

3) Calculate Solution Specific Activity

0,606569 + 000694
0.613513 Itg ASDNlg soln.

Battelle Study No. G608316

" (ILClfg soln.)/(jlg ASDNlg soh)
1.000 lLeV'L9 ASDN

635774 dpmlnmol

E-62
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Chemtcal

2181005 ID ZlD
Repiicte

#
# Concenlmtions

l€$ed

Microsome Diluion Details

Dilut;oo A 0.1 mL microsome SLOe used
5 mL tote) vol ume

50 dilution faclor

Dilutioo B 4,5 mL microsome Oi!ulon A used
45 mL total volume
10 dilulion feelor

Dilutioo C (if applicble) mL m¡crosome Dilution a, use
mL lotal volume
diluion feeterNA

500 lota:i dilulJon factor

14,225
0.02845

Protein Concentration (Sloe mìcosomes, mg/niL):
Prôtein Concentration ,dilution added 10 ass . m' mL:

Microsome
8 type lacental 'Microsome ID 11343.7 Technican ID TO

Test Chemical Concentrations
Level Final Concentraion IM\

1 1,OOE-()
2 I,OOE-05
3 1.00E-OS
4 2,50E..7
5 1.00E-07
6 I,OOE-08
7 1.00E-09
II i.DOE-l0
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Cd

§~
CD

r/
20.'-
Zo Test Chétnieaf

20'26(2005 I'D 2iD #. Cci,ncenlraljøns tested
:Rl!piic,at&

1#CJ0\o
00w..
0\

Assa C'ate

Contrdl ¡p,

FOIl .clli(

SO

0..90 0.001.
0.0009

0.00'2

4.16993"'.1)

3'.1.2ì45E..OO

Full ad 

Back round B. innln 0.0000

B.c~ round End 0...0000

Ba'~ t1uMd Ov.mll 0.0000

po.mv. Be, innin 0'.0249

po.,ni,'e End 0'.0214

F'o.nlve O'lomll 0.02~2

N. ;a1N.l So innjn 0.04(9

N. :a1IYe End 0'.0473

tT N. atrYe Ov¡.rall 0",)440'"
0\

4..2il59E.05

0.ll'02

0.0006

0.0021

0.0002

0.0017

0.0'36

ro" SUbsl.",. Llyel R.plle.l. (1..i,ub".neolM Loq!loi1 ,übslane.i AelMN:/ 1 1 1.006,1l .4.00 0.0027:/ 1 2 1..006.1l -4.00 0,0025
2iD 1 3 1. 06.1l .4.00 0.0029
2iD 2 1 1.006.05 .5,00 0.0209
2iD 2 2 1. 06.05 .MO Om09
2I 2 3 1. DEeOS .5.00 0.0191
2iD 3 1 1.0DE.06 .5.0 0.0399
2'0 3 2 1. 06-06 .'600 0.0391
2iD J 3 1.06.06 -6.00 0.0393
2iD 4 1 2.,50E-07 -6.M 0.0461
2iD 4 2 2.5 DE.07 -5,60 0.0450
2iD 4 3 2.50E.07 -5.$0 0.0451
210 5 1 1.00E.07 -7..00 0.0440
2iD 5 2 1,00E-07 -7.00 0.0448
2iD 5 3 1.00E-07 ."¡,OO 0.0451
2iD G 1 1.00E-0$ -6,00 0.0429
2iD G 2 1.0E-0$ -6,00 0,029
2I G 3 1.00E-0$ -6.00 0.0426
2I 7 1 1,00E-1) .9.00 0.0429
2iD 7 2 1,00E.09 .9.00 0.0429
2iD 7 3 1.00E.09 -9,00 0.0414
2iD 6 1 1.0DE-IO -1'0.00 0.042.
2iD 6 2 l.DE-IO -10.M 0.0426
2iD Il 3 1. DE.l0 -W.OO 0,0416

Mfer.O-sOMa

6 !)o Mlcni.c",oID 11343-7 Technician ID TOla~nt,i!i

Pe:ttént 'ot' có:nttot vaiÜes
Log(I..st Re-nHcalE

Level sull1.oe,,' 1 I 2 3
1 -4.00 G.O. 6.43 6.43
2 .5.00 4G.01 "',LOI 42.10
3 -6.00 ~1.7e 6M6 6ô.46
4 -6e60 10 1.4 M,91 69,,15
5 -7.00 9MO MA'6 99,19
6 .8,00 94.36 94.31 63.56
1 -8,00 94.31 94,26 6l.1
e -10.00 93.14 94,06 61,66



Alìquot#
1

2
3
4
5

Weight of
alìquol (g)

o
OPMlAliq.

23543
25414
26021
26098
25533

0.0196
0.0198
00198

DPMlg
501n.

1189040
1283535
1327602
1318081
1302704

Average DPM/g solo
SO
CV

1284193
55745

4.34

LtCii soln 0.578

ASDN solutIon
Stock
Dilution A

Dilution a

mg ASDN
added
10.4

dilution
factor

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

tOlal volurne

(mL)
10

100

10

(ASDN) in solution (¡g/rnL)
1040.00
10.40
104

Calculation of concentra.tion nonradiolabeled ASDN in sub9trate solution

Totl 9 sub9trate solution

Mass of dilution 8 used in substrate prep

Concentration of nonr"dlolabelec ASON in substr"te soln.

C"lculs!ion of Subs!r".!.. Sol\rtion Soecific Activílv

8.0001 9

4.5431 9

0.584748 I

1) Qilcula!e).g l'HJASON/g soln. :: 0,00655 ~(glg soh
,eg/g soln

a. ¡tCl/g soln
b. Specific activIty of lH)ASDN (¡lCilmmol)
c. Molecular wt of ASDN (mglmmol)

Formula::alb'c

2) Calculate total fL9 ASDN/g soln.

0.578
2530000

286.4

fL9 ASDNIg soh = ¡tg cold ASONIg soln, .. fL9 (lH1ASONlg soln

3) Calculate Solution Specific ActivIty

0.584748 .. 0,00655
0,591297 )1g ASDN/g 501n.

= (¡,Cilg soln,)J(fi9 ASON/g soh)
0.978 ¡tCVfi9 ASDN

622011 dp¡wnmol

Battelle Study No. G608316 £-67
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(if applicable)

Chemical
3/11200$ 10 2,D

0.1 mL microsome Stock used

5 mL total'volume
50 dilution factor

4.5 mL m'ICfSome Dilution A used
45 mLtotalvoJume

10 dHution fad.o'

NA

ml. microsome OHution B .used

mL. t"tal voli.ime
dilution faclor

Protein Concentration (stock mÎcrosomes, mgtrnL)
ProteÎn CÖncentrallon (dilution added to assa, m ImL:

500 tolal dilution fador

# Concentrations

tested

10.584
0,021168

Microsome
8 type placntal Microsome 10 11343-7 Teclniclan ID TO

Test Chemical Concentrtions
L.gvel Fíral Cooiitralion (M)

1 1,QOE..4
2 2,SOE..S
3 100E-05
4 $,OOE-OS
5 2;50E-OS
6 1.00E..S
7 2,50,E-07
8 1.,OOE'Ö7

Replic$e
# "
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0.0.
Zo r..t Chemleal

3l1f1005 ID 210 '# C'oncenlraj.jons 'tested:
:Replicat.

'#ci0\o
00w..
0\

Assav Date

Control T\rpe Portion A-vraae: SD

Full .cll\tv Soolnn lno 0'.0413 0.0032

Full .dMìY End 0'.040~ 0.0003

Full .ctMty O'.",n O.OHO 0.0041

Bac:kqround Seolnnino 0,.0000 53284E~as

Background EM 0.0000 a.592S5E-00

Sackground Overall 0,.0000 5.98235E-00

F'os~i\' Seglnning 0,.0266 0.00'00

,F'os~Ne End 0.0234 0,1003

P0!5~ÍV O.re;raO 0:.0245 0.001~

Neo21ive BeoinnlnQ 0.0453 0.001.6

N ooa1",. End M413 0.017
NegatiVe O'er.n 0'.0433 0.00'27

tI
.:..

rest SUbstance Level Replic.l. (1...tSbb.st.nctl ,M . Log!t..1 sü~stanc.l ACi..,tly
210 1 1 1.00e-04 4.00 0.0024
210 1 2 1.00e.04 .4.00 0.002~
VD 1 3 1.00E.04 -4.00 0.0026
21D 2 1 2.50e,05 -4.60 0.0101
210 2 2.50e,05 4'6 o.oosa
210 3 2.50e'05 -4.50 0.0102
2.I 3 1 1.00E-05 -5,00 0.01S9
21D 3 2 1.00e.05 .5.00 0,0177
210 3 3 1.0E-05 -5.00 0;0176
2iD 4 1 5.00e-Oo -5.30 0.0254
210 4 2 5.00E'00 -5.:0 0.0247
VD 4 3 5.00E'06 '5.30 0.0240
2J1 a 1 2.50E-00 -5.60 0.0320
210 a 2 2.50e.00 -MO 0.030a
210 5 3 2.50e.oo .5,60 0.0312
2.0 6 1 1,oe-oo -'6.00 0.0372
110 6 2 1.0E-00 -.,00 0.0370
2/D 6 3 1..00E-OS -,a.oo 0.0294
2/D 7 1 2.50e.07 -'6.60 0.QS0
210 7 2 2.50E-07 ~EL~O 0.Q96
2/D 7 3 2.50E.07 ~:SÆ(i 0;0395
2J B 1 1.0 OE.07 .7.00 0;0401
210 B 2 1. oe.07 .7.00 0.0395
2/D B 1. OE-07 ,1.00 0.0392

Mîcr:osome

5l;. MlcTO.O"'OIO '134-7 T'c~"I(I.n 10 TOlaeiental

Pe¡¡c-enl ,of tilmtrol '\llies
Log!1..1 RooMe.le

Level substa:nceJ 1 J 2 3
1 0400 5.36 5JS3 5..91
2 4;50 22:.99 19;.S4 23.11
3 -5.00 42.81 40.29 40.52
4 .5,30 57.69 55.99 56.4:3
5 -5.60 72.69 6$.90 70,75
6 .6.00 64.41 11-..09 65.$1
7 .6.60 as.lS 8SM 89.63
8 -7.00 Sl.0S 99.81 89.03



Aliquot #
1

2
3
4
5

Wéíghtof
aliquot (g)

0.01ge
DPMlAIiq.

25391

DPMIg
so In.

1282374
1349697
1370355
1356142
14242$4

Average DPMlg soll1
SO
CV

ouCil soln

Calculation of actua.l concentration of nonradiolabeled ASDN in solution. usedJ() prepare substrate solut¡on:

ASON solution

stock
O¡Iu!on A

Dilution 8

mg ASDN
added

10

total volume
(mL)
10

dilution
factor

100
10

rASON) in solutlon (flg/mL)
1000.00
10.00
1.00

Calciilation of cöncentration nonradlolabeled ASDN in $ub61rafu $Oluion

T om! g si~b61rate solution

Mass of dilution B used in substrate prep
Concentration of nonradiolabeled ASDN in substrate

Calculation of Substrate Solution Specific Activitv

1) Calculate ¡.g f'HJASONlg Soll1. '" 0,00692 ieglg soln.

ilglg win,
a. reVg soln
P. Specific activit 01 ('H)ASDN (fICilmmol)
c, Molecular .Nt ot ASDN (mg/mmoQ

0.611
2530CO

286.4

Formula=alb'c

2) Calculate total ,'g ASDN/g soln.

¡ig ASDN/g win." ¡ig cold ASDNlg win, + ¡ig ¡JH1ASDN/g soln.

0,561877 + 0,00692
0.568795 lt9 ASDN/g soln.

3) Calculate Solution Specific Activity

" (¡iCilg soln)/(¡ig ASDN/g $oln.)
1,074 flCilfl9 ASDN

683060 dpmlnmol

Battelle Study No. G608316 E-72
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Chem,icil
Assa Date 3122005 10 2ID

Dilution A

Dilution a

Dili.ion Details

0.1 ml microsome Stock used

5 mllolal volume

50 dil ulion facor

4.5 mL microsome Dilution A used
45 mt total vOlume

10 dilution factor

Dilution C (if appHcable)

tT
.:.t

NA

mL microsome Dilution Bused
ml total volume
dilution factor

500 total dilution factr

# Concentrons
lesle

MiCrOSOme

a type lacenla,l, Microsome 10 11.343-7 Toonidan 10 TO

Test ChemicaiConcetraliOs
Level Final ConcenlratioilMT

1. 1..mE.04
2: 2.50E-05
3 1,001'-05
4 5.00E.Q6
5 2,50E.06
6 1.'O'OE.Q6

7 2.50E.'07
8 1..00E.Q7

Protein Concentration (slock microsomes,mglmt);
Prote!iri Concentration dilution added to assa , mQlmL:

12.767
0.025534

Replicate
# 3
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Zo TesJ Cheimical3I00S liD 2I IIConc.ntraion,l.si.Q
CJ0\o
00
i.J..
0\

iDalo

tT
.:
0\

CD'ntwl T (t P,tlrtiM Ayer-" e

Tesl Substance.. Lovøl Re.l'o.l. nest .ubslance! i~ LoaOe.l.ub.lane.i A;clivi
2m 1 1 LOOE.04 -4.00 0.0022
2I 1 2 LDOE.04 -4.00 0.0022
2m 1 3 LOOE-04 -4,00 0,OD22
2m 2 1 2,50E-a; -4,.0 (I ,con 
2I 2 2 2,SOE-05 -4..0 0.0078
210 2 3 2,50E-05 ..HO 0.0078
2I 3 1 LOOE-a; .5.00 0.0150
2,1) ~ 2 LOOE-1Y -5,00 D.I42
2m ~ 3 I,OOE-05 -$.00 0,0143
210 4 1 5,00E-06 .$.30 0.205
2lD 4 2 5..00E.06 -5.30 0.0198
2rD 4 3 5,00E-06 -$,30 0,0090
2/0 5 1 2,SOE-06 "'..0 0.251
2m 5 2 2,50E-oi -5.&0 0.242
2m 5 3 2.S0E-06 .S,ÕO 0,0238
2m 6 1 1 ,00E-06 -6,00 0.027.
2m 6 2 LOOE-i6 -".00 0.02"2
210 6 ~ LOOE-Oe .".00 0.0262
2,1) 7 1 2.50E4l7 ';,&0 a,03~2
2lD 7 2 250E.(7 ';,.60 0.304
2I 7 3 2,50E-Co? -e,.so 0.315
2m 8 1 LOOE-C,7 .7,00 0.0325
2I 8 2 LOOE.(7 -7,00 0,032'1
2m B 3 LOOE.07 .7.00 0.0328

Microsome
81yp. Mlcr-oSOJ'll!' 1D 11:34 3":7 Teeliolan ID TDlseenla!

Pere-ent .rd' contrQI val'ues
L OSp,S! Re Ucale

L.ev.el .ub,lanoel i 2 I :i

1 -4.00 6.08 6.21 6.29
2 4.60 21.3 22.00 21,91
3 -5,00 4Z.02 39'.05 +0.18
4 -5,30 57,59 55,.M 25.22
5 -,,60 7224 5$,.07 ...76
5 ...00 76.90 73,.53 73-"2
7 -6;60 93.27 85,.43 88.4S
6 -7,00 92.13 90'.29 n,is

Replical.
/I
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Battelle Study No. G6083 1 6

PlacentaJAssay 2-2-2005

Replicate 1 (1/A)

110
100

Õ 90..
1: 80

8 70
't 60
+. 50

i 4
~ 3D
cf 20

10
o
-10 -9 .. -7 -6-5

log(1/Al

-3.00
-4.00
-5.00
-6.00
-7.00
-8.00
-9.00

0.22
3.10

25.61
75.98
99.50
99.50
99.50

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

BOTTOM
TOP
LOGEC50
HILLSLOPE
EC50

Std. Error
LOGEC50
HILLSLO?E

95% Confience Intervals
LOGEC50
HILLS LOPE
EC50

Goodness of Fit
Degrees of Freedom
R~ (unweighted)

Weighted Sum of Squares (iN)

Absolute Sum of Squares
Sy.x

Constraints
BOTTOM
TOP

Data
Number of X values
Number of Y replicates
Total number of values
Number of missing values

F-1

-4 -3 -2

0.56
3.36

24.72
78.06
99.50
99.50
99.50

0.23
3.14

23.92
79-71
92.77
99.50
96.44

0.0
100.0
-5.470
-1.018
3.385e-006

0.01351
0.01797

-5.99 to -5.442

-1.056 to -0.9807
3.172e-006 to 3.613e-006

19
0.9986
0.8064
52.30
1.659

BOTTOM'" 0.0
TOp:: 100.0

7

3

21
o



Õli..i:o(.-o
1:
25..
Q)

D.

Battelle Study No. G6083 1 6

Placental Microsomes Assay 02-04..2005

Replicate 2 (11A)

-8 -7 -6 ~6
log(1/A)

0.21 0.11
2.39 2.33
19.31 19.09
31.67 31.42

46.96 46.43
66.32 67.33
89.46 90.51

94.74 94J53

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

BOTTOM
TOP
LOGEC50
HILLSLOPE
ECSO

Std. Error
LOG EC50
HILLSLOPE

915% ConfidenCß Intervals
LOGEC50
HILLS LOPE
EC50

Goodness of FIt
Degrees of Freedom
R2 (unweíghted)

WeIghted Sum of Squares (1/Y)
Absolute Sum of Squares
Sy.x

Constraints
BOTTOM
TOP

Data
Number of X values
Number of Y replicates
Total number of values
Number of mIsstng values

-3.00
-4.00
-5.00
.5.30
-5.60
-6.00
-7.00
-8. 00

-4 .a .2

0.25
2.38

18.31
31.24
46.02
65.22
92.17
96.48

0.0
100.0
-5.670
-0.9532
2.137e-005

0.01218
0.01882

-5.695 to -5.645
-0.9923 to -0.9142
2.016e-005 to 2.265e-006

22
0,9961
1.654
115.2
2.288

BOTTOM'" 0.0
TOP", 100.0

8
3
24
o

F-2



Placental Microsomes Assay 02-07-2005

Replicate 3 (1/A)

Õi...i:oo..o..i:
Qluli
Qlii

-3.00
-4,00
-5,00
-5,30
~MO
-6.00
-7,00
-8.00

-6 -5
logr1JAl

0,29 0.62
3.83 3.85
25,89 26.89
42,69 41.,08

60.94 57.26
81.14 81.43

94,89
99.50 99.50

0..33
4.60

26.99
42.46
59.10
78,67
89,58
99,50

-4 -3

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

BOTTOM
TOP
LOGECSO
HILLSLOPE
ECSO

Std. Error
LOGEC50
HIlLSLOPE

95% Confidence Intervals
LOGEC50
HILLSLOPE
EC50

GOOdness of Fit
Degrees of Freedom
R' (unweighted)

Weighted Sum of Squares (1N)
Absoiute Sum of Squares
Sy.x

Constraints
BOTTOM
TOP

Data
Number of X values
Number of Y replicates
Total number of valUes
Num\)er of miSSing values

Battelle Study No, G608316 F-3

-2

0.0
100.0
~5.436
-0.9816
3.660e~006

0.01089
0.01953

-5.459 to -5.414
-1,022to.0.9410
3.474e-006 to 3.856e-006

21

0.9968
1.469
93.99
2.116

BOTTOM:: 0.0
TOP:: 100.0

8
3
23
1



:M4--2005.pzf:Layout 1 - Wed Feb01 11 :23: 16 2000

Placental Aromatase Assay (03-14-05)

Replicate 4(1/A)

~8 ~7 .6 -5 -4 -3 -2

log (1/AJ 

-3,00 0.66 0.22 0.54
-4.00 6.75 7.14 7.61
-5.00 40.8 42.80 44,21
-5.30 55.55 55.06 59.36
-5.60 75.61 76.33 73.49
-6.00 80.38 84.05 82.38
-7.00 93.15 96.64 9.6.10
-8;00 92.79 99.50 91.81

Sigmoidal dose-response (variableslope)
Best-fi values

BOTTOM
TOP
LOGEC50
HILlSLOPE
EC50

Std. Error
LOGEC50
HILLSlOPE

95% Confidence Intervals
LOGEC50
HILLSLOPE
EC50

Goodness oLFit
Degrees of Freedom
R2 (unwe¡ghted)

Weighted Sum of Squares (iN)

Absolute Sum of Squares
Sy.x

Constraints
BOTTOM
TOP

Data
Number of X values
Number of Y replicates
Total number of valUes
Number of m¡ssing values

Battelle Study No. G608316 F-4

0.0
100.0
-5.161
-0,9950
6.906e-006

0.01985
0.03047

-5.202 to -6.120
-1.058 to -0.9318
6.281e-006 to 7.592e-006

22
0.9904
4.791
282.0
3.580

BOTTOM = 0.0
TOP'" 100.0

B

3
24
o



Placental Aromatase Assay (03~16-05)

Replicate 5 (1/A)

õi.
1:
oo
'õ..
c:
B-i
Q)
n.

.S .7 ..6 -5

log(1TAl

0.50 0.52
8.29 7.93
40.24 38.50
64.53 57.14
74.47 72.17
90.74 88.20
99.50 91.27
99.26 99.50

-4 .3

-3.00
-4.00
-5.00
-5.30
-5.60
-6.00
-7.00
-8.00

0.59
7.59

39.83
56.71
67.19
85.51
96.19
99.24

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

BOTTOM
TOP
LOGEC50
HILLSLOPE
EC50

Std. Error
LOGEC50
HILLSLOPE

95% Confidence Intervals
LOGEC50
HILLSLOPE
EC50

Goodness of Fit
Degrees of Freedom
R' (unweighted)
Weighted Sum of Squares (1/Y)
Absolute Sum of Squares
Sy.x

Constraints
BOTTOM
TOP

Data
Number of X values
Number of Y replicates
Total number of values
Number of mIssIng values

Battelle Study No. G608316 F-5

-2

0.0
100.0
-5.181
-0.9692
6.596e-006

0.01405
0.02130

.5.210 to -5.'152
-1.003 to -0.9151
6. 168e-006to 7.054e-006

22
0.9961
2.338
122.4
2.359

BOTTOM = 0.0
TOP", 100.0

8

3

24
o



Placental Microsomes Assay (2h15h05)

. .
..o..cil
e
t.

-10 -9

-4.00
-5.00
-6.00
-6.60
-7.00
-8.00
-9.00

-10.00

Replicate 1 (2/B)

-8 -7 -6
109(2191

24.83 24.70
14.69 16.48

64.44 60.88
78.95 80.92

92.61 94.25
95.4596.44
94.25 95.90
95.10 94.10

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

BOTTOM
TOP
LOGEC50
HILLSLOPE
EC50

Std. Error
LOGEG50
HlLLSLOPE

95% Confidence InteNals
LOGEG50
HILLSLOPE
EC50

Goodness of FIt
Degrees of Freedom
R" (unweIghted)
Weighted Sum of Sauares (iN)

Absolute Sum of Sauares
Sy.x

Constraints
BOTTOM
TOP

Data
Number of X values
Number of Y rep!ìcaies
Total number of values
Number of missìng values

Battelle Study No. G6083 1 6

.. -4 -3

29.04
15.62
54.95
92.95
90.06
96.53
95.14
97.71

0.0
100.0
-5.807
.0.6870
1.558e-006

0.1134
0.1015

-6.043 to -5.572
-0.8976 to -0.4765
9.064e-007 to 2.678e-006

22
0.9158
63.00
1947
9.409

BOTTOM:: 0.0
TOp:: 100.0

8
3
24
o

F-6



Placental Microsomes Assay (2N16N06)

Replicate 2 (218)

õ..~
~oo
Õ..
i:
B

æ

110
100
90
80
70
60
SO

40
30
20
10

o
.9 .6 .5

iog (218)

22.70 27.38
26.46 26.14
55.26 56.23

74.75 75.61

82.56 86.64
89.69 93.13

94.59 88.08
99.50 99.50

~.
~

.8 -7 -3

4.00
-5.00
-5.60
-8.00
-6.30
-6.60
-7.00
--.00

Sigmoidal dose-e$j)onse (variabl€lslope)
Best-fit values

BOlTOM
TOP
LOGEC5
HILLSLOPE
EC50

Std. Error

LOGEC50
HILLS LOPE

95% Confidence Intervls
LOGEC50
HILLS LOPE
EC50

Goodne$s of Fit
Degres of Freedom

R2 (unwighted)

Weighted Sum of Squares (1tY)
Absolute Sum of Squares
Sy.x

Constraints
BOlTOM
TOP

Data
Number of X value

Number of Y replìcates
Total number of values
Number of missing values

Battelle Study No. G6083 16 F-7

-4

1903
28.16
60.14
76.02
78.23
90.70
88.62
99.50

0.0
100.0
.5.393
-0.5970
4.042e-006

0.07050
0.05858

-5.540 to -5.247
-0.7185 to -Q.4755

2.887e-006 to 5.660e-OO

22
0.9426
30.02
1062
6.947

BOlTOM =: 0.0
TOP'" 100.0

8
3
24
o



Battelle Study No. G608316

;i-17-;i005.pzl:CoPY of Layout 1 - WedFeb 01 12::31:362006

Placental Micros.omes Assay (02-17-05)

Replicate 3 (218)

õl;~i:oo..o..
ãi(.
15
0.

110
100

90
80
70
60
50
40
30
20
10

o
.9 -8 .7 -6 .5 -4

109(218)

31.60 32.54 26.84
31.67 31.14 31.75
68.14 64.12 60.02
80.03 82.82 82.73
89.50 94.62 91.73
92.82 91.49 95.49
99.12 99.22 97.80
99.50 99.50 98.79

-4.00
-5.00
-5.60
-6.00
-6.30
-6.60
-7.00
-8. 00

Sigmoidal dosecesponse (variable slope)
Best-ñt values

BOTTOM
TOP
LOGEC50
HILLSLOPE
EC50

Std. Error
LOGEC50
HILLSLOPE

95% Confidence Intervals
LOG EC50
HILLSLOPE
EC50

Goodness of Fit
Degrees of Freedom
R' (unweighted)
Weighted Sum of squares (1/Y)
Absolute Sum of Squares
Sy.x

Constraints
BOTTOM
TOP

Data
Number of X values
Number of Y replicates
Total number of values
Number of mIssing values

F-8

-3

0.0
100.0
-5.160
-0.5723
6.921e-006

0.09077
0.07143

-5.348 to -4.972
-0.7205 to -0.4242
4.487e-006 to 1.068e-005

22
0.8981
40.93
1786
9.009

BOTTOM = 0.0
TOP = 100.0

8
3

24
o



Placental Microsomes Assay 3~15-05

Røplieate 4 (2/B)

õ...~
cool.o
'!
C
(Io
~
0.

-8 -7 -6 .5
lo~ (2IB)

-4.00 35.63 40.09 3nl1
-5.00 46.07 43.74 42.04
-5.60 7360 7314 73A8
...00 69.17 a7.35 63.38
-6.30 87.93 91.20 91.69

...60 83.61 90.92 95.35

-7.00 95.23 88.04 93.36
-8.00 95.17 95.92 99.23

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

BOTTOM
TOP
LOGEC50
HILLSLOPE
EC50

Std. Error
LOGEC50
HILLSLOPE

95% Confidence Intervals
LOGEC50
HILLSLOPE
ECóO

Goodness of Fit
Degrees of Freedom
R" (unweighted)
Weighted Sum of Squares (1/Y)
Absolute Sum of Squares
SY.x

Constraints
BOTTOM
TOP

Data
Number of X values
Number of Y replicates
Total number of values
Number of missing values

Battelle Study No. G608316 F-9

-4 .3

0.0
100.0
-4.752
-0.4597
1.. 772e-005

0.08748
0.04547

-4.933 to -4.570
-0.5540 to -0.3654
1.167e-005 to .2.691e-005

22
0.9023
20.09
1106
7.090

BOTTOM = 0.0
TOP = 100.0

8
3
24
o



Battelle Study No. G608316

ë..i:o
U
"-o..i:
Cl

l:
Cl

Q.

Placental Microsomes Assay 02-22-05

Replicate 1 (1IC)

-10 .9 -8 -7 -6 -5 -4 -3 -2

log (1/C)
-3.00 0.50
-4.00 0.50
~5.00 0.50
~6.00 0.50
-7.00 1.75
-8.00 18.38

-9.00 70.80

.10.00 93.30

0.50
0.50
0.50
0.09
2.00

17.85
71.62
96.43

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

BOTTOM
TOP
LOGEC50
HILLSLOPE
EC50

Std. Error
LOGEC50
HILLSLOPE

95% Confidence Intervals
LOGEC50
HILLSLOPE
EC50

Goodness of Fit
Degrees of Freedom
R2 (Unweighted)

Weighted Sum of Squares (1/Y)
Absolute Sum of Squares
Sy.X

Constraints
BOTTOM
TOP

Data
Number of X values
Number of Y replicates
Tolal number of values
Number of missing values

F-10

0.50
0.50
0.50
0.18
2.22

17.97
71.07
98.13

0.0
100.
-$.62$
-1.043
2.355e-009

0.03035
0.04083

-8.691 to -8.565
-1.28 to -0.9588

2.038e-009 to 2.723é-009

22
0.9995
4.895
15.73
0.8456

BOTTOM'" 0.0
TOP'" 1 OQ,

8

3

24
o



Placental Microsomes Assay 02r23-05

Replicate 2 (1/C)

100

Õi-...
Coo
'õ..c
G)

e
:.

o
~10 -9 .8

-6.00
-6.00
~7.00
-7.30
-7,60
-8.00
-8.60
-9,00

log(1/C)
0,09 0.50
0.59 0.38
1.64 1,69
3.63 3.22
6,55 6.37
15.94 12.59

44.32 45.90

72.74 68.89

Sigmoidal dose-response (variable slope)
Best.fi values

BOTTOM
TOP
LOGEC50
HILL$LOPE
EC50

Std. Error
LOG EC50
HILLSLOPE

95% Confidence Intervals
LOGEC50
HILLSLOPE
EC50

Goodness of Fit
Degrees of Preedom
R2 (unweighted)

Weighted Sum of Squares (11Y)
Absolute Sum of Squares
Sy.x

Constraints
BOTTOM
TOP

Data
Number of X values
Number of Y replícates
Total number of values
Number of missing values

Battelle Study No. 0608316

-7 -6 ~5

0.09
0.23
1.61
3.03
6.37

15.87
45.71
69.30

0.0
100.0
-8.678
-1.083
2.09ge-DOg

0.01378
0.02014

-8.706 to-8.649
-1.2.5 to -1.041

i.96Ge-00g to 2.242e-009

22
0.9982
1.956
25.05
1.067

BOTTOM'" 0.0
TOP'" 10Q,Q

8
3
24
o

F-11



Placental Microsornes Assay 02~24~05

Replicate 3 (1/0)

110
100

Ë 9
C 80
(5 70
.. 60

.2 50
i 40
'" 30æ .
ii 20

10
o
.11 -1 0 -9 -8 .7

-6.00
-7.00
-8. 00
-8.30
-8.60
-9,00
-9.60

-10.00

109(1/0)
0.41 0.05
1.14 1.90

15,09 15.59
26.08 25.71

44.53 43.11

65,92 68.00

92,82 88.49

90.58 89.63

0,37
2.13

15,10
25.51
43.36
69.51
86.98
94.28

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

BOTTOM
TOP
lOGEC50
HILLSLOPE
E050

Std. Error
LOGEC50
HILLS LOPE

95% Confidence Intervals
LOGEC50
HILLS LOPE
EC50

Goodness of Fit
Degre.es of Freedom
R' (unweighted)
Weighted Sum of Squares (1/Y
Absolute Sum of Squares
Sy,x

ConstraÎnts
BOTTOM
TOP

Data
Number of X values
Number of Y replicates
Total number of values
Number of missing values

Battelle Study No. G608316 F-12

-6 -5

0.0
100.0
-a.718
-1.035
1.913e-009

0.01230
0.02272

-8.744 to -8.693
-1.0$210 -0.9882
1804e-009 to 2.028e-009

22
0.9965
1.976
100.8
2,140

BOTTOM'" 0.0
TOP", 100.0

8
3
24
o



Placental Microsomes Assay 02-28-05

Replicate 1 (2/0)

110
100

'2 90
1: 80

8 70
.. 60
~ 50
c 40

~ 30..
&. 20

10
o
~11

. . .

~10 -9 -8 ~7 ..
log (210)

6.02 6.43
46.01 46,01

87,78 85.8
99.50 98.91

00.$0 98.46
94.36 94.31
94.31 94.29

93.14 94.06

-4.00
-5,00
-6.00
-6.60
-7.00
...00
-9.00

-10.00

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

BOTTOM
TOP
LOGECSO
HlllSlOPE
ECSO

Std. Error
lOGEC50
HILLSlOPE

95% Confidence Intervals
LOGEC50
HILlSlOPE
EC50

Goodness of Fit
Degrees of Freedom
R~ (unwelghted)

Weighted Sum of Squares (1N)
Absolute Sum of Squares
Sy.x

Constraints
BOTTOM
TOP

Data
Number of X values
Number of Y replicates
Total number of values
Number of missing values

Battelle Study No. G608316 F-13

~5 -4 -3

6.43
42.10
86.48
99.15
99.19
93.58
91.1
91.89

0,0
100.0
-5.106
-1.043
7.830e-006

0.02991
0.04869

-5.16810 -5.044
-1.14410 -0.9420

6.788e-006 to 9.033e-006

22
0.9810
5.043
449.0
4.518

BOTTOM'" 0.0
TOP'" 100.0

8
3

24
o



Placenta.l Microsomes Assay (03~01 ~05)

Rëplicate 2 (210)

110

o 100
b 90
i: 80

8 70
- 60
2 50
ãi 40
u 30..
en 20
ii 10

o
.8 .7 ..

log (2/D)

5,38 563
22.99 19.94
42,81 40.29

57,69 55,99
72.68 69.90

84.41 84,09
86,18 88.2
91,08 89,81

-4,00
-4,60
-5.00
-5.30
-5,60
-6,00
-6,60
-7.00

.3

5,91
23.11
40,52
56.43
70.75
66,87
89.63
89.03

Data Set-A

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

BOTTOM
TOP
LOGEC50
HILLSLOPE
ECSO

Std. Error
LOGEC50
HILLSLOP.E

95% Confidence Intervals
LOGEC50
HILL$LQPE
EC50

GoOdness of Fit
Degrees of Freedom
R' (unweignted)
WeIghted Sum of Squares (iN)

Absolute Sum of Squares
Sy,)(

Constraints
BOTTOM
TOP

Data
Number of X values
Number of Y replicates
Total number of values
Number of missing values

Battelle Study No. G6083 1 6 F-14

0,0
100,0
-5.216
-0.9201
6.081 e-008

0,02884
0.0367

-5,276 to -5.156
-1.011 t.o -0.8295
5.298e-006 to 6,978e-006

22
0.9662
10.70
699.2
5.638

BOTTOM'" 0,0
TOP'" 1 00.0

8

3
24
o



Placental Micro$omes Assay (03~02~05)

Replicate 3 (210)

ë..c
oo
'õ..
C
Ql
U
li

CL

~7 -6 ..
log (2/0)

-4.00 6.08 6.21
-:4.60 21.63 22.00
-5.00 :42.02 39.85

-5.30 57.59 55.6
-5.60 72.2:4 BRa7
-6.00 76.90 7353
-6.60 93.27 85.43
.7.00 92.13 90.29

Sigmoidal dose-response (variable $Iope)
BesHit values

aOTTOM
TOP
LOGEC50
HILLSLOPE
EC50

Sid. Error

LOGEC50
HILLS LOPE

95% Cpnfidence Intervals
LOGEC50
HILLSLOPE

EC50
Goodness of Fit

Degrees of Freedom

R2 (Unweighted)

Weighted Sum of Squares (iN)

Absolute Sum of Squares

Sy.x
Constraints

BOTTOM

TOP
Data

Number of X values
Number of Y replicates
Total l1umber ofvafues
Number of miSSing val,ies

Battelle Study No. G608316

-- -3

629
21.91
40.19

66.76
73.62
88.8
92.18

0.0
100.0
-5.246
.0.8685
5.675e-006

0.02597
0.03481

.5.300 to -5.192

-0.9404 to -0.7965
5.0i1e-00ô to 6A26e-ODß

21

0.9780
8.985
448.0
4.619

BOTTOM'" 0.0
TOP'" 100.0

8

3
23
1
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This report discusses the methods and results of the intralaboratory statistical analysis on
the data collected at Battelle with the placental aromatase assay for Task 5: Conduct Studies with
Centrally Prepared Microsomes.

Summary and Conclusions

There were four reference chemicals analyzed in this task: amino glutethimide, chrysin,

econazole, and ketoconazole (coded Chemicals 1/A,2IB, LLC, and 21D, respectively). Five
replicates were caried out for Chemical lIA, four replicates for Chemical 2IB, and three
replicates for both Chemicals LIC and 2ID. 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 cared out separately for these two types of data. The response variable
was the "percent of control". Percent of control is defined as the ratio ofthe background adjusted
aromatasê 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 of the four
reference chemicals. For each reference chemical, concentration response curves were fitted
within each replicate to describe the relation between reference chemical concentrations and
extent of inhibition. The concentration response curves were sumarized by the ICso
(concentration corresponding to 50 percent inhibition) and slope. Results were compared across
replicates within reference chemicaL. For the control activity data, statistical analyses were
cared out for the controls combined across reference chemicals. Full enzyme activity,
background activity, positive, and negative control tube responses were compared between the
beginning and the end of each replicate to ideiitify differences within rep1ìcates, differences
among replicates within reference chemicals, and differences among reference chemicals.

The following results were observed:

1. The estimated 10gioICso ranged from -5.671 to -5.159 for the five replicates of Chemical
lIA, ranged from -5.808 to -4.752 for the four replicates of Chemical 2IB, ranged from
-8.719 to -8.628 for the three replicates of Chemical L1C, and ranged from -5.350 to -5.1 05
for the three replicates of Chemical 2ID. Chemical llC had orders of magnitude lower

ICso than the other three chemicals.

2. For Chemicals lIA, LIC, and 2ID the estimated slopes were close to -1. The estimated

slopes ranged from -1.018 to -0.916 for Chemical lIA, ranged from -1.083 to -1.035 for
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Chemical LIC, and ranged from -1.045 to -0.803 for Chemical 2/D. Chemica12/B had a
flatter slope, averaging -0.56 across the four replicates.

3. Figures 2-1 and 2-2 show that for Chemica12/B the bottom threshold lies between 20%
and 40%, depending on replicate. The two-parameter concentration response model used
in this report assumes a bottom threshold of 0% and so does not fit the Chemical 2/B
response data. This implies that four parameter, variable top and bottom threshold models
wil need to be used in future response curve fits for this assay.

4. The majority of variation for 10gioICso was from replicate-to-replicate variation. It ranged

from 0.0127 to 0.1832 for the four chemicals. The within~rep1icate varations were of
lower order of magnitude for all four chemicals. The replicate-to-replicate and within-
replicate variations for slope were all small and or the möst par ofthe same order of
magnitude for all four chemicals.

5. For all four control types the differences between the beginning and the end portions,

when averaged across replicates, were significant. The end portion was significantly
lower than the beginning portion. This implies a reduction in aromatase activity between
the beginning and the end of a replicate.

6. For all the control types chemical by portion interaction was not significant and was not

included in the tables.

7. For ChemicalI/A the variation in Replicate 1 for the full enzyme activity controls and for
the negative controls was substantially larger and out ofline with than that for any
replicate for all the chemicals (Figures 5, 8).

8. For positive controls the majority of variation was from replicate-to-replicate.

Introduction and Background

In Task 5 of the Placental Aromatase Validation Study, each laboratory carred out
multiple independent replicates of the placental aromatase assay with four reference chemicals
according to a common test protocol. For each reference chemical concentration, response curves
were fitted to the results from each replicate. Graphical displays and analysis of variance
summary comparisons of the concentration response cures and the full enzyme activity control,
background activity control, positive, and negative controls were prepared for each inhibitor
compound.

This report discusses the methods and results of the statistical analyses of the data
collected at Battelle for the four reference chemicals: aminoglutethimide, chrsin, econazole, and
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ketoconazole coded Chemicals lIA,21B, llC, and 2/D, respectively.

Data Used in the Analyses

Arornatase 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 four reference chemicals. The specific concentration levels vared
for each of the reference chemicals.

Five replicates were cared out with Chemical lIA, four replicates with Chemical21B,
and three replicates each with Chemicals LIC and 2ID. Within each replicate of each reference
chemical three repetitions were run at each of the eight concentrations. In addition, two repeat
tubes ofthe 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
run following the inhibition concentration runs.

Statistical analyses were carred 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, tirnes 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 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
inhibition concentrations, but thisinay vary with the inhibitor. Chemical 21B departs from this
behavior with respect to the bottom threshold.

The percent of control activity responses at varyng inhibitor concentrations within each
replicate are displayed in Tables A-la, A-1b, A-1c,and A-1d for Chemicals VA, 21B, LIC, and
2ID, respectively. The full enzyme activity, background activity, positive, and negative controls
background adjusted aromatase activity and the percent of control data by replicate and portion
(beginning or end) are displayed in Tables A-2a, A-2b, A-2c, and A-2d for Chemicals 11A, 2/B,
lIC, and 2/D, respectively.

Several potentially outlying responses were identified in the data, in that they differed
from surrounding data values more than typically:

. Chemical 1/A - Replicate 1 (assay date 2-2-05), leve18, Percent ofControJ values 80.75, 77.04, 75.64

. ChernicalllA - Replicate 3 (assay date 2-7-05), level 7, Percent of Control value 49.35
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. Chemica12/D - Replicate 3 (assay date 3-2-05), level 4, Percent of Control value 25.22

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 ofthe statistical analysis are:

1. Fit concentration curves within each replicate to describe the trend in the percent of

control activity across varyng inhibitor concentrations for each of the four reference
chemicals.

2. Estimate the IC50 concentration, slope, and associated standard errors within each replicate

of each reference chemicaL.

3. Combine results across replicates within reference chemicals to determine the 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 beginning and those obtained at the
end of each replicate within each reference chemicaL.

5. Assess the consistency of test conditions within replicates, across replicates within
reference chemicals, and across reference chemicals based on the full enzyme activity,
background activity, positive, and negative control values.

Statistical Analysis Methods

Concentration Response Trend Curves

For each reference chemical and replicate within reference chemical a concentration
response curve was fitted to the percent of control activity values at the three repetitions at each of
the eight graded reference chemical inhibitor concentrations.

For purposes of response curve fitting, concentration was expressed on the log scale. In
agreement with past convention, common logarthms (i.e. base 10) were used. Let X denote the
logarithm of the concentration of inhibitor compound (e.g. if concentration = 10.5 then X = -5).
Let

Y '" (background corrected) percent of control activity in the inhibitor tube
X '" logarithm (base 1 0) of the concentration
DA VG = average (not corrected for background) DPMs across the repeat tubes with the

same inhibitor concentration

Draft Report 4 January 2006

Battelle Study No. G60831 6 G-8



ß =' slope of the concentration response curve (ß is negative)
¡. =' 10gioICso (ICso is the concentration corresponding to percent of control activity equal
to 50%)

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

Y = 100/(1 + lO(f1"X)~) + E

where E is the varation among repetitions, distributed with mean 0 and variance proportional to
DA VG (based on Poisson distrbution theory for radiation counts) and also approximately
proportional to the response Y.

The response cure was fitted by weighted least squares nonlinear regression analysis with
weights equal to I/Y. This weighting system gives greater weight to the lower end of the
concentration response cure, where greater inhibition occurs.

Model fits were carred out using PRISM softare (Version 4). Observed percent of
control values above I 00% were set to 99.5%. Observed percent of control values below 0%
were set to 0.5%. This adjustment tacitly assumes an upper bound of 100% on the concentration
response curve and a lower bound of 0%.

For each replicate the estimated logioIC5o (¡.) 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 cure is indicated as
"C", complete, if the concentration response curve inhbition ranges from essentially 0 percent to
at least 80 percent of control. It is indicated as "I", incomplete, ifthe concentration response
curve inhibition ranges from essentially IOO% 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. It is indicated as "N", no inhibition, if the concentration response cure
inhibition does not go below 80% of control. If the concentration response curve does not extend
beyond 50% of control, an ICso estimate is not calculated.

It should be noted that the above two parameter model assumes that the top and bottom
thresholds of the concentration response models are at 100% and 0% respectively. This is often
so, but not always. The two parameter model wil be used in the analyses in this task for all the
chemicals, to demonstrate its lack-of-fit when the assumptions concerning the thresholds are not
satisfied. This is the case for the bottom threshold for chrsin (Chemical 21B). The two
parameter model wil be expanded to a four parameter model, with variable top and bottom
thresholds, in Task 7.

For each of the reference chemicals a one-way random effects analysis of variance model
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with heterogeneous variances among the replicates was fitted to the parameter estimates, 10gioICso

(¡.) and slope (ß), from the concentration response curve fits within each replicate, using weights
incorporating within replicate variances. The random effect was replicate within reference
chemicaL The within replicate varances were estimated as the squares of the standard errors for
each replicate. The analysis of variance fits provide estimated weighted averages effects (mean)
across the replicates within reference chemicals and their associated standard errors. These
standard errors include both within replicate and between replicate components of varation.
Degrees of freedom associated with the mean effects were calculated based on Satterthwaite's
approximation.

The estimated ICso for the reference c.hemical was estimated as i 0 to the power mean
10glOICso. The geometric standard error associated with the estimated ICso was calculated as i 0 to
the power standard errOr associated with mean 10gioICso.

Slope (ß) and 10gioICso (¡.) were each compared across replicates within reference
chemicals based on the one-way random effects analysis of variance model fits. For each of 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 varation.

Concentration response curves were fitted to the averages ofthe thee repetitions within
each replicate. Estimates and associated stadard errors (or geometric standard error) for
log¡oICso (¡.), ICso, and slope (ß) were displayed. The averages of the 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 curve across
replicates was superimposed on the same plot. The average response curve was calculated as

Yavg = 100/( 1 + 10 ßavg(iiavg - X)J

where ßavg and ¡.avg were estimated across the thee 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 nonlinear 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 comparisons were camed out using PRISM and the SAS statistical analysis system-
Version 9.
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Analysis of Full Enzyme Activity, Background Activity, Positive, and Negative Controls Across
Reference Chemicals and Replicates Within Reference Chemicals

Within each reference chemical and replicate within reference chemical, quadruplicate
repetitions were made of the full enzyme activity, background activity, positive, and negative
control responses. Halfthe repetitions were cared out at the beginning of the replicate and half
at the end. Ifthe 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 carred out with the control data combined across 15
replicates within the four reference chemicals. 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
beginnng and end, and with reference line at 0% (background activity controls), at 100% (full
enzyme activity controls), or at 100% (negative controls),. These plots indicate the extent of
consistency across 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 ofthe average of the first two percent of control values (i.e. those based
on the "beginning" tubes) and the average ofthe last two percent of control values (i.e. those
based on the "end" tubes) across replicates. Each plot has a reference line at O.

Mixed effects analysis of variance 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 reference chemical, portion (beginning or end), and
portion by reference chemical interaction. The random effects were replicate nested within
reference chemical and portion by replicate within reference chemical interaction. The residual
error variatiön was based on the varation among repetitions within replicate and porton. The
response was percent of control. For the background activity and full enzyme activity controls
the average ofthe repetitions within a replicate are constrained to be 0 and 100 respectively,
which implies that the variation associated with the replication 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 Curves
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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 varable for the statistical analyses, is displayed in Tables A-la, A-lb, A-Ie, and A-ld
for Chemicals lIA, 2IB, LIC, and 21D, respectively. The estimated parameters ofthe fitted

concentration response curves are displayed in Tables 1-1, 2-1, 3-1, and 4-1 for Chemicals lIA,
2IB, liC, and 2/D, respectively. The concentration response curves fitted to the averages of the
three repetitions within each replicate for Chemicals 11 A, 2IB, llC, and 21D are displayed in
Figures 1-1,2-1,3-1, and 4-1.

The parameters of the average concentration response cures, based on random effects
analysis of variance model fits with replicate as a random effect are displayed in Tables 1-1,2-1,
3-1, and 4-1 for Chemicals lIA, 2IB, LIC, and 21D, respectively ("Mean" under "R.eplicate"
column). The parameters within each replicate are also displayed. The average concentration
response cures, along with the averages of three repetitions within each replicate are plotted
together in Figures 1-2, 2-2, 3-2, and 4-2 for Chemicals 11A, 2IB, lIC, and 21D, 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, and
4-2 for Chemicals lIA, 2IB, LIC, and 21D, respectively. The corresponding graphs for loglOIC5o

are presented in Figures 1-3,2-3,3-3, and 4-3; and for slope, Figures 1-4,2-4,3-4,4-4.

The results of analyses of varance for these estimates are presented in Tables 1-3,2-3,3-
3, and 4-3 for Chemicals 11 A, 2/B, liC, and 21D, respectively. For each replicate, the squares of

the standard errors associated with each parameter are given. These estimates include only within
replicate variation. Across replicates, the replicate-to-replicate variation and the square ofthe
standard error of the overall average are displayed. These estimates include both within replicate
varation and replicate-to-replicate variation.

Chemical l/A: Response Cure Analysis

In Figure 1-3, replicates 4 and 5 are seen to have higher IC50 than the average. In Figure
1-4, the slopes are seen to be relatively consistent among replicates. The parameter estimates are
displayed in Table 1-2. The variability in replicates 1 and 3 is somewhat greater than that in
replicates 2, 4, and 5. Replicates 1 and 3 were identified as having potentially outlying
observations that were retained in the analyses.

Table 1-3 shows the estimated variance components for the parameter estimates. For
loglOIC5o the replicate-to-replicate variation was more than ten times the individual replicate
within-replicate variances. For slope the replicate-to-replicate variation was essentially zero and
the individual replicate within-replicate variances were close to zero, with those for. replicates 1
and 3 substantially larger than those for replicates 2, 4, and 5.
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Chemical 21B: Response Curve Analysis

Figures 2~1 and 2-2 show substantial lack-of-fit of the concentration response model fits to
the data. The two parameter model forces the lower estimated threshold to 0% whereas the data
suggest lower thresholds in the range from 20% to 30%. This inflates the estimates of both the

within replicate variation and the replicate-to-replícate variation and results in the relatively large
standard errors of the overall means, as seen in Figures 2-3 and 2-4. Both the 10g1 oICso and the

slope estimates'displayupward trends with replícate number. This is due to the upward trend in
the lower threshold, as is seen in Figures 2-1 and 2-2.

Table 2-3 shows that the replicate-to-replicate variation accounted for the majority of the
overall variation for loglOlC5o. The replicate-to~replicate varation was more than 15 times the
individual replicate within-replicate variances. For slope, the replicate-to-replicate varation was
about the saie size as the within replicate variation.

Chemicall/C: Response Curve Analysis 

Figures 3-1 and 3-2 show that all three replicates are in líne with the fitted response cure.
As shown in Table 3-2 and in Figure 3-3, parameter estimates for 10gioIC5o are consistent across
three replicates. Table 3-3 shows that the replicate-to-replicatevariation accounted for the
majority ofthe overall variation forlogioICso. The replicate-to-replicate variation was more than
10 times the individllal replicate within-replicate varances. The slopes are consistent across
replicates, as shown in Tables 3-2, 3-3 and in Figure 3-4.

Chemical 2ID: Response Curve Analysis

Figure 4-1 shows that the two parameter model, with upper threshold of 100%, does not fit
the upper threshold ofthe data from replicate 1. Figue 4-2 showS that an outlying value in
replicate 3 (loglOconcentration = -5.3) increased the within replícate variability ofthe 10gioIC5o

and the slope estimates as compared to the other two replicates.

Figures 4-3 and 4-4 show that for replicate 2 both the estimated logioIC5o and slope were
about average. For replicate 1, the estimated 10glOIC5o was relatively high and the estimated slope

was relatively low. For replicate 3, the estimated 10glOIC5o was relatively low and the estimated

slope was relatively high.

Table 4-3 shows that for 10gioIC5o, the replicate-to-replícate variation was more than ten
times the individual replicate within-replicate varances for replicates 1 and 2 and more than four
4 times the individual replicate within-replicate variances for replicate 3. For slope, thereplicate-
to-replicate variation Was more than twice the within replicate variation for replicate 3 and more
than four times the within replicate variation for replicates 1 and 2.
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Analysis of Full Enzvme Activity, Background Activity, Positive, and Negative Controls Across
Reference Chemicals and Replicates Within Reference Chemicals

The control data were combined across the 15 replicates among the four reference
chemicals. 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, A-2b, A-2c, andA-2d for Chemicals 1 lA, lIB, lIC, and 21D, respectively. The
percent of control data are plotted by replicate in Figures 5 to 8, with plotting symbol
distinguishing between beginning and end ofthe replicate. Figures 9 to 12 show the differences
between the averages at the beginning and at the end within each replicate (end minus beginning).
In the horizontal axis ofthese figures, "lIA-l" stands for replicate i of Chemical lIA, "2/B_2"
stands for replicate 2 of Chemical 21B, and so on.

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 reference chemical, portion (begimnng or end), and
portion byreference chemical interaction. The random effects were replicate nested within
reference chemical and portion by replicate within reference chemical interaction. The residual
error variation corresponds to varation among repetitions within reference chemical, replicate,
and portion. For the background and full enzyme activity control responses the component of
varation due to replicate is constrained to be 0 by the definitions ofthese control responses. The
analysis results for the four types of controls are displayed in Table 5. The left panel ofthe table
displays the results of the tests for the differences between the responses collected at the
beginning and at the end ofa replicate. The right panel displays the estimated variance
components across replicate within reference chemicals and across portion by replicate interaction
within reference chemicals. The chemical by portion interaction was not significant for any of the
four chemicals and is not included in Table 5.

Figures 5 t08 show that the control responses were nearly always lower at the end of a
replicate than at the beginning. This was true for the full enzyme activity, background activity,
positive, and negative controls. This is reflected in the cures in Figures 9 to 12 nearly always
fallng below zero and in the significant portion effects in Table 5. Figures 5,7, and 8 show that
except for the first replicate forreference chemical 1/ A the average levels and the varability
about the average levels were consistent across all the replicates. The test conditions appear to
have been consistent among the reference chemicals and the replicates within reference
chemicals. Figures 5 and 8 show that for the full enzyme activity controls and for the negative
controls, replicate i of reference chemicall1A had greater variability between the beginning and
the end of the replicate than did the other replicates. Figure 7 shows that the positive controls
both at the beginning and the end ofthe replicates tended to have greater activity for reference
chemicalllA and 2/B than for reference chemicals llC and 21D. However Figure 7 shows that
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the differences between the beginning and the end were about the same for nearly all the
replicates and all the reference chemicals. Replicate 1 for reference chemIcall/A looked
different than the other replicates. The positive control values at the beginning ofthe replicate
were smaller than those at the end. This is also reflected in the relatively large portion by
replicate interaction for the positive controls for reference chemicall/A shown in Table 5.

In general the test system appears to be consistent across all the replicates within all the
chemicals. However there was consistent decrease in control activity between the beginning and
the end of nearly all the test replicates, which was significant for each of the four control
responses. This can result in potential bias or potential loss of precision due to decrease 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 ifthe reference chemical concentrations are varied from low to high or can
lessen the apparent inhibition if the reference chemical concentrations are vared from high to
low. If the 24 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 cures.
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Table 1-1. Chemicall/A: Estimated Parameters of the Concentration Response Curve
Fits by Replicate and Averaged Across Replicates. Percent of Control
Activity. Placental Aromatase Assay.

Replicate LoglOICso (SE) ICso (GSE)d Slope (SE) Status

Individual Values'

1 -5.470 (0.063) 3.385xlO.6 (1.55) -1.018 (0.083) C

2 -5.671 (0.012) 2.132xlO.6 (1.028) -0.953 (0.019) C

3 -5.466 (0.064) 3.422xio'6( 1.59) -0.916 (0.092) C

4 -5.159 (0.020) 6.927xio.6 (1.046) -0.996 (0.030) C

5 -5.181 (0.014) 6.586x10.6 (1.033) -0.959 (0.021) C

Meanc -5.387 (0.099) 4.099x10.6 (1.57) -0.963 (0.012) --

Average Valuesb

1 -5.467 (0.117) 3.409xlO.6 (1.10) -1.019 (0.158) C

2 -5.672 (0.021) 2.127x10.6 (1.050) -0.948 (0.033) C

3 -5.455 (0.066) 3.511XLO.6 (1.64) -0.934 (0.102) C

4 -5.158 (0.029) 6.948xlO.6 (1.069) -0.981 (0.044) C

5 -5.180 (0.019) . 6.603xlO-6 (1.046) -0.959 (0.029) C

a. Concentration response ci.rve fitted to the data collected within each replicate, with three repetitions at
each Chemical 1/A concentration leveL

b. Concentration response curve fitted to the averages of the three repetitions at each Chemical1/A
concentration level within each replicate.

c. Weighted averages of the parameter estimates across the five replicates.
d. 10 to the power of)ogipICsp and 10 to the power of its associated standard error.
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Table 1~2. ChemicalllA: Parameter Estimates of the Concentration Response
Curves and Associated 95% Confidence Intervals.
Percent of Control Activity. Placental Aromatase Assay.

Estimate (95% ei)
Parameter

Replicate l Replicate 2" Replicate 3" Replicate 4a Replicate Sa Meanb

"5.470 -5.671 -5.466 -5.159 -5.181 -5.387
Log1olCso

(-5.600, -5.340) (-5.696, -5.646) (-5599, -5.33) (-5.200, -5.118) (-5.210, -5.152) (-5.658, -5.117)

-1.018 -0.953 -0.916 -0.996 -0.959 -0.963
Slope

(-1.191, -0.845) (-0.992, -0.914) (-!.08, -0.724) (- i .058, -0.933) (-1.003, -0.914) (-0.988, -0.938)

a. Parameter estimates and their associated 95% confidence intervals for each replicate, based on the
concentration response curves fitted to the individual repetition values within replicates.

b. Mean and its associated 95% confidence interval, based on a one-way analysis of variance model with
replicate treated as a random effect.

Table 1-3. ChemicalllA: Variances Associated with Estimated Parameters of
Concentration Response Curves. Percent of Control Activity.
Placental Aromatase Assay.

VarianceIDegree of Freedoma,b,c

Overall
Parameter

Replicate 1 Replicate 2 Replicate 3 Replicate 4 Replicate 5 Random Variance ofReplicate
Mean

(p-value)d

0.00392 0.00015 0.00408 0.00039 0.00020
0.04778 0.00989

LogioICso Idf=4
/df=22 Idf=22 /df=22 Idf=22 /df=22

(p=0.081)
Idf=4.212

0.00694 0.00035 0.00855 0.00091 0.00045
6.28xW-22

0.00016
Slope /df=22 Idf=22 Idf=22 Idf=22 Idf=22

Idf=4
Idf=53.209

(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 offreedom for the variance of mean were estimated by 2*((l/K)* I(S/ + S?))2/(var(S,2)

+(2/K2)* L(Si4 /df¡)), 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 (Hartung and Makambi, 2001).
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d. p-value is based on the Wald Z-test result.
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Table 2-1. Chemical 2/B: Estimated Parameters of the Concentration Response Curve
Fits by Replicate and Averaged Across Replicates. Percent of Control
Activity. Placental Aromatase Assay.

Replicate LogioICso (SE) ICso (GSE)d Slope (SE) Status

Individual Values'

1 -5.808 (0.114) 1.57xl0.6 (1.299) -0.687 (0.101) C

2 -5.394 (0.071) 4.037xlO.6 (1J76) -0.597 (0.059) C

3 -5.160 (0.091) 6.914xlO.6 (1.233) -0.572 (0.071) C

4 -4.752 (0.087) 1.771xl0's (1.23) -0.460 (0.045) C

Meane -5.276 (0,219) 5.303xlO.6 (1.655) -0.558 (0.047) --

Average Valuesb

1 -5.803 (0.213) 1.75 xl0.6 (1.633) -0.690 (0.192) C

2 -5.390 (0.132) 4.075 xlO.6 (1.55) -0.593 (0.109) C

3 -5.157 (0.172) 6.961 xlO.6 (1.486) -0.571 (0.135) C

4 -4.749 (0.159) 1.783 xlO's (1.43) -0.460 (0.083) C

a. Concentration response curve fitted to the data collected within each replicate, with three repetitions at
each chemical 218 concentration leveL.

b. Concentration response curve fitted to the averages of the four repetitions at each chemical 218
concentration level within each replicate.

c. Weighted averages of the parameter estimates across the four replicates.
d. 10 to the power oflogioICso and 10 to the power of its associated standard error.
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Table 2-2. Chemical 2/B: Parameter Estimates of the Concentration Response
Curves and Associated 95% Confidence Intervals.
Percent of Control Activity. Placental Aromatase Assay.

Parameter
Estimate (95% CI)

Replicate 1. Replicate 2. Replicate 3D Replicate 4. Meanb

-5,808 -5.394 -5.160 -4,752 -5.276
LogloICso

(-6,043, -5,572) (-5,540, -5.248) (-5,349, -4,972) (-4.933, -4.571) (-5,979, -4,572)

-0.687 -0.597 -0.572 -0.460 -0.558
Slope

(-0,897, -0.476) (-0.718, -0.475) (-0,720, -0.424) (-0.554, -0,365) (-0,687, -0.429)

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% confidence interval, based on a one-way analysis of variance model with
replicate treated as a random effect

Table 2-3. Chemical 2/B: Variances Associated with Estimated Parameters of
Concentration Response Curves. Percent of Control Activity.
Placental Aromatase Assay.

VariancelDegree of Freedom.,b,C

Parameter Overall
Replicate 1 Replicate 2 Replicate 3 Replicate 4 RandomReplicate Variance of

(p-vaiue)~ . Mean

0,01288 0.00500 0,00824 0,00765
0.1832

0.04792
Log1oICso /df=22 Idf=22 Idf=22 /df=22

/df=3
/df=2.950

(p=0.123)

0.01 028 0,00342 0.00509 0.00206
0.00445

0.00221
Slope

Idf=22 /df=22 Idf=22 /df=22
Idf=3

/df=4.078
(p=0.254)

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)* I(S/+ S?))2/(var(S/)

+(2/K2)* ¿ (Si4 Idf¡)), where S/ is random replicate variance, S? and dfi are estimated variance and
degree of freedom for a given replicate, var(Sr2) is the variance associated with the estimation of S/
and K is the number of replicates (Hartung and Makambi, 2001):

d. p-value is based on the Wa1d Z-test result.
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Table 3-1. Chemical liC: Estimated Parameters of the Concentration Response Curve
Fits by Replicate and Averaged Across Replicates. Percent of Control
Activity. Placental Aromatase Assay.

Replicate LogioICso (SE) ICso (GSE)d Slope (SE) Status

Individual Values'

1 -8.628 (0.030) 2.355 x10-9 (1.072) -1.043 (0.041) C

2 -8.679 (0.014) 2.094 xlO-9 (1.032) -1.083 (0.020) C

3 -8.719 (0.012) 1.908 x10-9 (1.029) -1.035 (0.023) C

Meant -8.681 (0.024) 2.084 xlO.9 (1.057) -1.058 (0.018) --

Average Valuesb

1 -8.617 (0.060) 2.46 xl0.9 (1.48) -1.091 (0.081) C

2 -8.668 (0.027) 2.148 xlO,9 (1.063) -1.17 (0.039) C

3 -8.722 (0.018) 1.897 xlO.9 (1.042) -1.022 (0.033) C

a. Concentration response curve fitted to the data collected within each replicate, with three repetitions at
each chemical LIC concentration leveL.

b. Concentration response cure fitted to the averages of the three repetitions at each chemical LIC
concentration level within each replicate.

c. Weighted averages of the parameter estimates across the three replicates.
d. 10 to the power ofIogioICso and 10 to the power of its associated standard error.
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Table 3-2. Chemical liC: Parameter Estimates of the Concentration Response
Curves and Associated 95% Confidence Intervals.
Percent of Control Activity. Placental Aromatase Assay.

Parameter
Estimate (95% CI)

Replicate 1" Replicate ¡" Replicate 3' Meanb

-8.628 -8.679 .8.719 -8.681
LogloICso

(-8.691, -8.5(5) (-8.708, -8.650) (-8.745, -8.693) (-8.796, -8.5(7)

-1.043 - 1.083 -1.035 - 1.058
Slope

(-1.128, -0.958) (-1.25, -1.041) (- 1.082, -0.988) (-1. I 1, -1.005)

a. Parameter estimates and their associated 95% confidence intervals for each replicate, based on the
concentration response curves fitted to the individual repetition values withinrephcates.

b. . Mean and its associated 95% confidence interval, based on a one-way analysis of variance model with
replicate treated as a random effect.

Table 3-3. Chemical liC: Variances Associated with Estimated Parameters of
Concentration Response Curves. Percent of Control Activity.
Placental Aromatase Assay.

VariancelDegree of Freedom.,b,c

Parameter Overall
Replicate 1 Replicate 2 Replicate 3 Random Replicate Variance of

(p-value)d Mean

0.00092 0.00019 0.00015
0.00140 0.00059

LogloICso
/df=22 /df=22 /df=22

/df=2 /df=1.824
(p=0.2310)

0.00167 0.00040 0.00052
0.00035

0.00034Slope
/df=22 /df=22 . /df=22

I df=2
/df=3.675

(p=0.344)

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*((11K)* LCS/ + S?))2/(var(S/)

+(21K2)* 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 of S/
and K is the number of replicates (Harung and Makambi, 2001).

d. p-va1ue is based on the Wa1d Z-test result.
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Table 4-1. Chemical 2m: Estimated Parameters of the Concentration Response Curve
Fits by Replicate and Averaged Across Replicates. Percent of Control
Activity. Placental Aromatase Assay.

Replicate LogiolCso (SE) ICso (GSE)d . Slope (SE) Status

Individual Values'

t -5.105 (0.00) 7.850 xlO-6 (1.072) -1.045 (0.049) C

2 -5.217(0.029) 6.066 xl 0-6 (1.069) -0.920 (0.044) C

3 -5.350 (0.054) 4.469 xlO.6 (1.32) -0.803 (0.065) C

Mean' -5.218 (0.069) 6.048 xlO.6 (1.72) -0.927 (0.068) --

Average Valuesb

1 -5.104 (0.055) 7.869 xlO.6 (Ll36) -1.046 (0.090) C

2 -5.213 (0.044) 6.124 xi 0-6 (1.07) -0.925 (0.067) C

3 -5.302 (0.047) 4.988 xlO.6 (LlI4) -0.830 (0.060) C

a. Concentration response curve fitted to the data collected within each replicate, wìth three repetitions at
each chemical 2ID concentratÌon leveL.

b. Concentration response curve fitted to the averages of the three repetitìons at each chemìcal2ID
concentration level wìthin each replìcate.

c. Weighted averages of the parameter estimates across the three replìcates.
d. 10 to the power of1ogioICso and 10 to the power ofìts assocìated standard error.
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Table 4-2. Chemical 2/D: Parameter Estimates of the Concentration Response
Curves and Associated 95% Confidence Intervals.
Percent of Control Activity. Placental Aromatase Assay.

Parameter
Estimate (95% CI) .

Replicate 1" Replicate 2" Replicate 3" Meanb

-5.105 -5.217 -5.350 -5.218
LogioICso

(-5.168, -5.042) (-5.277, -5.157) (-5.461, -5.239) (-5.530, -4.907)

-1.045 -0.920 -0.803 -0.927
Slope

(-148, -0.943) (-1.010, -0.829) (-0.938, -0.667) (.1.237, -0.618)

a. Parameter estimates and theìr associated 95% confidence intervals for each replìcate, based on the
concentration response curves fitted to the indìvidual repetition values withìn replicates.

b. Mean and its associated 95% confidence ìnterval, based on a one-way analysis of variance model with
replicate treated as a random effect.

Table 4-3. Chemical2/D: Variances Associated with Estimated Parameters of
Concentration Response Curves. Percent of Control Activity.
Placental Aromatase Assay.

VariancelDegree of Freedom",b,e

Parameter Overall
,. Replicate i Replicate 2 Replicate 3 Random Replicate Variance of

(p-value)d Mean

0.00091 0.00083 0.0289 0.01270
0.00473

Log1oICso /df=22 /df=22 /df=22
Idf=2 /df=1.899

(p=O.l92)

0.00244 0.00190 0.00425
0.0109

0.0046
Slope /df=22 Idf=22 Idf=22

Jdf=2
Idf= 1.881

(p=0.221)

a. The variance estimates for each replicate were based on the concentration response curves fitted to the
indìvidual repetition results wìthin each concentration leveL.

b. Varìance estimates for the random replicate were estìmated based on a one-way random effects

analysis of variance. The variances for each replìcate were fixed at their reported values.
c. Degrees offreedom for the variance of mean were estimated by 2*((l/K)* US! + S/)i/(var(S!)

+(2/K2)* rrSì4 Idf¡)), 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 ofreplìcates (Hartng and Makambi, 2001).

d. p-value is based on the Wald Z-test result.
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Table 5. All Chemicals All Replicates: Variance Components ofthe Percent of Control Vahi.es for
Full Enzyme Activity Control, Background Activity Control, Positive Control, and Negative Control.
Portion Effects and Variation Across Replicates of Portion Effects Within Replicates.

C1
iN

Ul

Difference Between
Beginning and End Variance Components

Portions (End-Beiznnin1!)

Parameter Replicate Replicate* Portion
Estimate (%)

p-Value/ Residual
Degree of 

(Std. Error) Freedom Chern Chern Chern Chern Chern Chern Chern Chern (Repetition)

lIA 2/B iie 2/D. lIA 2!B LIC 2/D

Full Enzyme -12.955 ~O.OOOI/
Activity

(2.051 ) df=21. 0 0 0 0 80.98 2.49 0 0 30.12
Control

Background -0.165 0.0002/
Activity

(0.041) df=51
0 0 0 0 0 0 0 0 0.02

Control
Positive -2.299 0.0427/

36.48 49.28 0 5.24 20.98 0.49 0 0 6.27
Control (0.989) df=9.84
Negative -6.391 0.0111/

0 51.20 0 0 87.95 0 0 26,51 25.15
Control (2.249) df=17.3

C10\o
00w..
0\
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Table A-la. Chemical VA. Percent of Control Activity in Placental Aromatase
Assay by Replicate, Concentration Within Replicate and
Repetition Within Concentration.

Replicate Logio (Chern VA) Percent of Control
ReDetition 1 Repetition 2 Repetition 3

-3.00 0.22 0.56 0.23
-4.00 3.10 3.36 3.14
.5.00 25.61 24.72 23.92

1
-6.00 75.98 78.06 79.71
-7.00 108.28 102.43 92.77
.8.00 103.24 105.49 103.49
-9.00 102.86 103.13 96.44
-10.00 80.75 7704 75.64
-3.00 0.21 O.LL 0,25
-4.00 2.39 2.33 2.38
-5.00 19.31 19.09 18.31

2
-5.30 31.67 31.42 31.4
-5.60 46.96 46.43 46.02
-6.00 66.32 67.33 66.22
-7.00 89.46 90.51 9217
-8.00 94.74 94.53 96.48
-3.00 0.29 0.62 0.33
-4.00 3.83 3..85 4.60
-5.00 25.89 26.89 26.99

3
-5.30 42.69 41.08 42.46
-5.60 60.94 57.26 59.J 0
-6.00 8Ll4 81.43 78.67
-7.00 49.35 94.89 89.58
-8.00 101.21 102.62 103.52
-3.00 0.66 0.22 0.54
-4.00 6.75 7.14 7.61
-5.00 40.48 42.80 44.21

4
-5.30 .56.55 55.06 59.36
-5.60 75.61 76.33 73.49
-6.00 80.38 84.05 82038
-7.00 93.15 96.64 96.10
-8.00 92.79 10 1.2 91.1
-3.00 0.50 0.52 0.59
-4.00 8.29 7.93 7.59
-5.00 40.24 38.60 39.83

5
-5.30 54.53 57.14 56.71
-5.60 74.47 7217 67.19
-6.00 90.74 88.20 85.51
-7.00 100.21 91.27 96.19
-8.00 99.26 105.85 99.24
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Table A-I b. Chemical 21B. Percent of Control Activity in Placental Aromatase
Assay by Replicate, Concentration Within Replicate, and Repetition
Within Concentration.

Replicate Logio (Chern 2/B1
Percent of Control

Repetitiøn 1 ReDetition 2 Repetition 3

A.OO 24.83 24.70 29.04
-5.00 14.69 16.48 15.62
-6.00 64.44 60.88 54.95

1
-6.60 78.95 80.92 92.95
-7.00 92.61 94.25 90.06
-8.00 95.45 96044 96.53
-9.00 94.25 95.90 95.14
-10 .0 95.10 94.10 97.71
-4.00 22.70 27.38 19.Q
-5.00 26.46 26.14 28.16
-5.60 55.26 56.23 60.14

2
-6.00 74.75 75.61 76.02
-6.30 82.56 86.64 78.23
-6.60 89.69 93.13 90.70
-7.00 94.59 88.08 88.62
-8.00 102.54 104.47 100.71
-4.00 31.60 32.54 26.84
-5.00 31.67 31.4 31.5
-5.60 68.14 64.12 60.02

3
-6,00 80.03 82.82 82.73
-6.30 89.50 94.62 91.3
-6.60 92.82 91.49 95.49
-7.00 99.12 99.22 97.80
-8.00 102.04 101.9 98.79
-4.00 35.63 40.09 37.01
-5.00 46.07 43.74 42.04
-5.60 73.60 73.14 73A8

4
-6.00 89.77 87.35 83.38
-6.30 87.93 91.0 91.69
-6.60 83.61 90.92 95.35
-7.00 95.23 88.04 93.36
-8.00 95.17 95.92 99.23
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Table A-lc. Chemical lie. Percent of Control Activity in Placental Aromatase

Assay by Replicate, Concentration Within Replicate, and Repetition
Within Concentration.

Replicate Logio (Chern l/C)
Percent of Control

Repetition 1 Repetition 2 Repetition 3

-3.00 -0.27 -0.23 -0.23
-4.00 -0.45 -0.27 -0.25
-5.00 -0.02 -0.36 "0.25

1
-6.00 -0.14 0.09 0.18
-7.00 1.5 2.00 2.22
-8.00 18.38 17.85 17.97
-9.00 70.80 7162 71.07
-1000 93.30 96.3 98.13
-6.00 0.09 -0.11 0.09
-6.00 .0.59 0.38 0.23
-7.00 1.64 1.69 1.61

2
-7.30 3.63 3.22 3.03
-7.60 6.55 6.37 6.37
-8.00 15.94 1259 15.87
-8.60 44.32 45.90 45.71
-9.00 72.74 68.89 69.30
-6.00 0.41 0.05 0.37
-7.00 1.4 1.90 2.13
,8.00 15.09 15.59 15.10

3
-8.30 26.08 25.71 2551
-8.60 44.53 43.11 43.36
-9.00 65.92 68.00 69.51
-9.60 92.82 88.49 86.98

-10.00 90.58 89:63 94.28
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Table A-l d. Chemiçal 2ID.Percent of Control Actívíty ín Placental Aromatase

Assay by Replícate, Concentration Wíthín Replícate, and Repetitíon
Wíthín Concentratíon.

Replicate Logio (Chern 21D)
Percent of Control

ReDetition 1 Renetition 2 ReDetitioli 3

-4.00 6.02 6.43 6.43
-5,00 46.01 46.01 42.10
-6.00 87.78 85.88 86.48

1
-6.60 101.45 98.91 99.15
-7.00 96.80 98.46 99.19
-8.00 94.36 94.31 93.58
-9.00 94,31 94.29 91.1
-1000 93.14 94.06 91.89
-4.00 5.38 5,63 5.91
-4.60 22,99 19.94 23.11
-5.00 42.81 40.29 40.52

2
-5.30 57.69 55,99 56.3
-5.60 7M8 69.90 70.75
-6.00 84.41 84.09 66.87
-6.60 86.18 88.02 89.63
-7.00 91.08 89.81 89.03
-4.00 6.08 6.21 6.29
-4.60 21.63 22.00 21.91
-5.00 42.02 39.85 40.19

3
-5.30 57.59 55.66 25.22
-5.60 7224 68.07 66.76
-6.00 76.90 73.53 73.2
-6.60 93..27 85.4 88.48
-7.00 92.13 90.29 92.18
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Table A-2a. CbemicalllA.FullEnzyme Activity Control, Background Activity
Control, Positive Control, and Negative Control Background
Adjusted Aromatase Activity, and Percent of Control Data by
Replicate and Portion (Beginning or End). Placental Aromatase
Assay.

Aromatase Activity Replicate Portion Background Adjusted % of Control
Aromatase Activity

Beginng 0.08968 120.8

1
Beginning 0.09306 125.4
End 0.05677 76.5
End 0,05742 77.4
Beginng 0.04591 105.7

2
Beginng 0.04432 102.1
End 0.04206 96.86
End 0.04141 95.35
Beginng 0.05463 111.

Full Activity Control 3
Begining 0.04976 10 1.

End 0.04715 96.32
End 0.04426 90.41
Beginng 0.03335 115.2

4
Beginng 0.02293 79.22
End 0.02917 100.8
End 0.03033 104.8
Beging 0.04550 106;6

5
Begining 0.04198 98.34
End 0.04054 94.95
End 0.04275 100.1
Beginng 0.00008 0.110

1
Beginng -0.00009 -0.123
End 0.00006 0.086
End -0.00005 -0.072
Bep;inng -0.00001 -0.032

2
Beginng 0.00001 0.032
End 0.00002 0.08
End -0.00002 -0.048
Beginng 0.00006 0.120

Background Control 3
Beginng 0.00011 0.225
End 0.00002 0.037
End -0.00019 -0.382
Beginning 0.00001 0.037

4
Begining -0.00002 -0.082
End 0.00003 0.097
End -0.00002 "0.052
Beginning 0.00007 0.157

5
Beginning 0.00009 0.206
End -0.00007 -0.157
End -0.00009 -0.206

Positive Control 1 Beginning 0.03327 44.82
Beginning 0.03286 44.23
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Aromatase Activity Replicate Portion Background Adjusted % of ControlAromatase Activitv
End 0.04144 55.3
End 0.04019 54.14
Beginning 0.02351 54.13

2
Beginng 0.02307 53.14
End 0.02225 51.3
End 0.02155 49.63
Begining 0,02658 54.31

3
Begiiing 0.03038 62.07
End 0.02775 56.70
End 0.02846 58.14
Beginng 0.02038 70.39

4 Beginng 0.02024 69.92
End 0.01894 65.41
End 0.01853 64.01
Begiiig 0.02627 61.5

5
Beging 0.02792 65.40
End 0.02436 57.07
End 0.02373 55.59
Beginng 0.08295 111.7

1
Beginng 0.09221 124.2
End 0.05720 7705
End 0.05524 74.42
Beginng 0.04398 10 1.

2
Beginng 0.03071 70.72
End 0.04214 97.03
End 0.04233 97.48
Begining 0.05100 104.2

Negative Control 3
Begiiig 0.05125 104.
End 0.04262 87.07
End 0.04658 95.17
Beginng 0.03045 105.2

4
Beging 0.02904 100.3
End 0.02633 90.94
End 0.02757 95.24
Beginng 0.04544 106.5

5
Beginning 0.04387 102.8
End 0.04165 97.57
End 0.03901 91.7

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
multiplying by 100 percent.
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Table A-2b. Cbemical 2IB. Full Enzyme Activity Control, Background Activity
Control, Positive Control, and Negative Control Background
Adjusted Aromatase Activity, and Percent of Control Data by
Replicate and Portion (Beginning or End). Placental Aromatase
Assay.

Aromatase Açtivity Repliçate Portion Baçkground Adjusted
% of Control"

Aromatase Adivij:

Beginnng 0.07146 111.
1

Beginnng 0.06710 105.0
End 0.05761 90.12
End 0.05953 93.12
Begiing 0.05957 110.3

2
Beginng 0.05962 iiO.4
End 0.04669 86.44

Full Activity Control End 0.05020 92.93
Begiing 0.05623 107.9

3
Beginng 0.05040 96.69
End 0.05122 98.26
End 0.05065 97.17
Beginng 0.03766 103.0

4
Beginng 0.03707 101.4
End 0.03625 99.12
End 0.03531 96.56
Begiing -0.00002 -0.03

1
Begiing 0.00004 0.06
End -0.00002 .0.03
End NA NA
Begiing 0,00006 0.108

2
Beginng -0.00002 -0.042
End .0.00007 -0.136

Background Control
End 0,00004 0.u
Begiing 0.00020 0.388

3
Beginning -0.00008 -0.158
End -0.00006 -0.115
End ..0,00006 -0.115
Begining 0.00006 0.158

4
Beginning ..0.00003 -0.072
End -0.00002 .0.043
End -0.00002 -0.043

Positive Control Beginning 0.03634 56.85

I
Beginning 0.03601 56.33
End 0.03316 51.87
End 0.03630 56.79
Beginnng 0.02900 53.69

2
Begining 0.Q049 56.44
End 0.02875 53.22
End 0.02789 51.63

3 Beginning 0.03380 64.85
Beginning 0.03225 61.87
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Aromatase Activity Replicate Portion Background Adjusted % òf Control"
Aromatase Activitv

End 0.03216 61.0
End 0.03087 59.23
Beginng 0.02484 67.90

4
Beginng 0.02498 68.31
End 0.0233 I 63.73.
End 0,02853 78.00
Begining 0.06862 107.3

I
Begining 0.07171 112.2
End 0.06934 108.5
End 0.06612 103.4
Begìning 0.05518 102.

2
Begìning 0.05164 95.60
End 0.04678 86.61

Negative Control
End 0.05014 92.81
Beginng 0.05711 10958

3
Beginng 0.05849 112.2
End 0;05459 104.7
End 0,05010 96.12
Beginng 0.03530 9653

4
Beginng 0.0342 I 93.535
End 0.03213 87.84
End 0.03469 94.86

a. Percent of control values were calculated by dividing the corrected aromatase activity values by

the average of the four full enze activity control values within the same replicate andrnultiplied

by 100 percent
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Table A-2c. ChemIcalllC. Full Enzyme Activity Control, Background Activity Control,
Positive Control, and Negative Control Background Adjusted Aromatase
Activity, and Percent of Control Data by Replicate and Portion (Beginning or
End). Placental Aromatase Assay.

Aromatase A.ctivity Replicate Portion Background Adjusted % of ControlAromatase Activity
Beginng 0.04903 103.8

1
Beginng 0.05140 108.8
End 0.04525 95.79
End 0.04328 91.62
Beginng 0.06172 108.5

Full Activity Control 2
Beginng 0.06351 111.
End 0,05351 94.08
End 0.04876 85.73
Beginng 0.06431 105.4

3
Beginng 0.06451 105.8
End 0.05725 93.8
End 0.05793 94.97
Beginng 0.00001 0.018

1
Beginng 0.00017 0.358
End -0.00005 -0.107
End -0.00013 -0.269
Beginng 0.00035 0.622

Background Control 2
Beginng -0.00011 -0.186
End -0.00012 -0.218
End -0.00012 -0.218
Beging 0.00007 0.107

3
Beginng 0.00003 0.053
End -0.00010 -0.16
End ° 0
Beginng 0.02634 55.76

1
Beginng 0.02522 53.38
End 0.02612 55.30
End 0.02629 55.66
Beginng 0.03137 55.16

Positive Control 2
Beginning 0.03214 56.52
End 0.03166 55.66
End 0.03090 54.32
Beginng 0.03705 60.74

3
Begining 0.03420 56.06
End 0.03409 55.88
End 0.03446 56.49

Negative Control Beginning 0.05067 107.

1
Beginning 0.04788 10 1.

End 0.04745 100.4
End 0.04645 98.31

2 Beginnng 0.05925 104.2
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Ar()matase Activity Replicate Portion Background Adjusted % of Control"
Aromatase Activity

Begiiing 0.05911 103.9
End 0.05465 96.08
End 0.05663 99.57
Begiiing 0.06375 104.5

3
Begiiing 0.06209 101.
End 0.05888 96.52
End 0.05680 93.12

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. Chemical 2/D. Full Enzyme Activity Control, Background Activity Control,
Positive Control, and Negative Control Background Adjusted Aromatase
Activity, and Percent of Control Data by Replicate and Portion (Beginning or
End). Placental Aromatase Assay.

Aromatase Activity Replicate Portion Background Adjusted
% of Control"Aromatase Activity

Beginning 0.05000 109.9

1
Beginning 0.04809 105.7
End 0.04257 93.60
End 0.04126 90.73
Beginning 0.04949 112.4

Full Activity Control 2
Beginning 0.04502 102.2
End 0.04106 93.24
End 0.04059 92.16
Beging 0.03588 100.8

3
Beginng 0.03763 105.7
End 0.03395 95.40
End 0.03490 98.06
Beginng 0.00006 0.122

1
Beginng 0 -0.008
End 0 -0.008
End -0.00005 -0.105
Begining 0.00004 0.092

Background Control 2
Beginning -0.00004 -0.092
End -0.00006 -0.138
End 0.00006 0.138
Begining -0.00003 -0.086

3
Begining 0.00009 0.258
End -0.00008 -0.215
End 0.00002 0.043
Beginng 0.02505 55.08

1
Beginnng 0.02484 54.61
End 0.02084 45.83
End 0.02201 48.41
Begining 0.02563 58.20

Positive Control 2
Begining 0.02559 58.11
End 0.02363 53.65
End 0.02317 52.61
Begining 0.01983 55.72

3
Beginning 0.01852 52.05
End 0.01664 46.76
End 0.01799 50.55

Negative Control Begining 0.04069 89.46

I
Beginning 0.04097 90.08
End 0.04605 101.
End 0.04846 106.6

2 Beginning 0.04643 105.4
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Arornatase Activity Replicate Portion Background Adjusted % of Control'
Aromatase Activty ..

Begining 0.04422 100.4
End 0.04249 96.48
End 0.04009 91.03
Beginnng 0,03507 98.56

3
Beginnng 0,03720 104.5
End 0,03580 100,6
End 0,03407 95,74

a. Percent of controlv¡¡lues 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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Quality Assurance Statements

The study was conducted 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 as
approved by the Sponsor, with the following exceptions. The Sponsor has assured GLP compliance of
the initial chemical analyses (Appendix E) of the bulk chemicals for identity and purity and the preparation
of stock formulations.

Intralaboratory data requiring statistical analysis were analyzed by SioSTAT Consultants, Inc.,
following the current procedural guidelines of SioSTAT Consultants, Inc. SioSTAT Consultants, Inc
provided a statistical analysis report, which is included as Appendix G. 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 (Appendix C).

Phases Inspected
Date(s) Date(s)
Findings Findings

Date of Reported to Reported to
Inspection Phases Inspected Studv Director Manaqement Auditors

03-Feb-2005 Test & Control Articles & Analytical Chemistry / Aromatase 03-Feb-2005 25-Mar-2005 ADeppe
Assay Sample Preparation 2/3/05

03-Feb-2005 Test & Control Articles & Analytical Chemistry / Microsomal 03-Feb-2005 25-Mar-2005 A.Deppe
Preparation for Aromatase Assay 2/3/05

03-Feb-2005 Test & Control Articles & Analytical Chemistry / Test Article 03-Feb-2005 25-Mar-2005 A.Deppe
dilution for Aromatase Assay 2/3/05

26-Jul-2005, Reports / (Draft Metabolism Report) 09-Aug-2005 22-Sep-2005 E.Crawford
06-Aug-2005,
08-Aug-2005,
09-Aug-2005
19-Apr-2005, Study Records / B-1, B-2 and Spreadsheet (Results of Assay) 22-Apr-2005 28-May-2005 E.Crawford
22-Apr-2005
25-Jan-2005 Protocol/Protocol Amendment Review / Protocol Review 25-Jan-2005 16-Feb-2005 L.Goodrich
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Approval

This study was inspected according to the criteria discussed above.

Report Audited By:

Elizabeth S. Crawford, B.S.
Compliance Specialist

Date

Report Released By:

Heather L. Osborn, B.S., RQAP-GLP
Manager, Quality Assurance

Date
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Protection Agency (EPA) Good Laboratory Practice Standards (40 CFR Part 160), October 16,1989; the
United States Environmental Protection Agency (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 amendment as approved by the sponsor.

Author:

Jennifer Thomas-Wohlever, Ph.D.
Research Scientist, Metabolism
Study Director

Date
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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 determine the
amount of reference chemical required to inhibit aromatase activity by 50%. The general purpose
of this assay is to screen chemicals for their ability 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 four reference chemicals whose ICso was determined in the course of this
Task (WA 4-16, Task 5).

Complete dose response curves were achieved consistently with the reference chemicals
chrysin, aminoglutethimide and ketoconazole. Generally, reference chemical concentrations
ranging from 1 x1 a-3M to 1 x1 a-10M resulted in sigmoidal dose response curves ranging from no
inhibition (100 percent of Full Enzyme Activity Control) to almost full inhibition (approximately
0-5% percent of Full Enzyme Activity Control), respectively. The inhibition curves and ICso for the
reference chemicals are consistent with the published values reviewed in the pre-validation
summary plan (WA 2-5, Task 12). The Full Enzyme and Background Activity Controls
demonstrated that the conditions were constant throughout each successful replicate reference
and that there was no Background Activity that might interfere with the interpretation of the
results. During the testing of the fourth reference chemical, econazole, the Full Enzyme Activity
Control was variable and the enzyme was much less active. For this reason, an ICso for
econazole could be estimated from a single replicate, but further efforts to confirm the result were
not successfuL. Based on these results, the response of human placental aromatase to known
aromatase inhibitors was successfully validated in this laboratory, although the econazole
evaluation was limited to one replicate.

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 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) provides 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
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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 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 evaluating the literature and personal communication (Work Assignment (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 1 a 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 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 recombinant tissues, have
been used as in vitro systems for measuring the effects of compounds on aromatase activity.

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 recombinant microsomal assay
system, with ICso values for aromatase inhibition ranging from 0.04 mM to greater than 50 mM
(WA 2-7, Task 2).

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 to 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 ASDN) as a positive control
(WIL-431 006, WA 4-16, Task 4). As part of the continuing validation process, four reference
chemicals known to inhibit placental microsomal aromatase have been selected by EDMVAC. As
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discussed in the pre-validation study plan (WA 2-5, Task 12), these chemicals are readily
available and have ICso values in the f-M to nM range. The full inhibition curve can thus be
investi~ated by determining aromatase inhibition at a series of concentrations ranging from 10-3 M
to 101 M.

2.2 Task Description and Objectives

WIL Research Laboratories, LLC (as one of the participating laboratories) was charged
with demonstrating the responsiveness of the human placental microsomal aromatase assay to a
series of reference chemicals: chrysin, aminoglutethimide, ketoconazole and econazole. For
inter- and intra-laboratory variability assessment, each reference 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 provides the intra-
laboratory data for WIL Research Laboratories, 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-3H)-androstenedione, (3H)ASDN, 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 pressure liquid chromatography (HPLC) by the lead laboratory. The results of
this analysis are presented in the report contained in Appendix D and radiochemical purity was
found to be 97%.

A mixture of ASDN and (3H)ASDN was made such that the final concentration of ASDN in
the assay was 100 nM, and each assay contained 0.1 f-Ci. 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 f-g/mL. To make 8 mL of substrate solution (enough for 80 tubes), 4.5 mL of
the 1 f-g/mL solution of ASDN, 800 f-L of the (3H)ASDN dilution and 2.7 mL buffer were
combined. For accuracy, the weight of each component added to the substrate solution was also
recorded. To determine the specific activity of the ASDN substrate, aliquots of substrate solution
(ca 20 f-L, weighed) were combined with scintillation cocktail for radiochemical content analysis.

3.2 Reference and Control Chemicals

The Sponsor's Chemical Repository 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 which is appended to this document (Appendix E).

When reference chemicals arrived at WIL, they were assigned a unique identification
number (e.g. MET-XXXXY), 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
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description of the material Any documents accompanying the shipment were filed. The following
table summarized reference chemical information, including the WIL identification number
assigned.

Reference Chemical Information

Chemical Chemical Mfr Molecular
Stock

CAS No M.W Solution Vehicle Storage
name code Purity formula

(WIL ID)
4-Androsten- 4-0H

4-01-3,17 ASDN
99% 566-48-3 C'9Hz603 302.4

MET- 95% -5°C
dione (Positive 0264A Ethanol

Lot: 063K4069 Control)
DMSO

Lindane Negative 99.6% 58-89-9 C6H6CI6 290.8
MET- Lot# -5°C

Lot: 14419EB Control 0266A 2969A2
4437

Referenc 982-
DMSO

Chrysin e 101.4 480-40-0 C'5H'OO4 2542 MET- Lot # -5°C
Lot: 01 01 DC Chemical 0267 A 2969Y3

1
% 0428

Aminoglute- Referenc DMSO
e MET- Lot#

thimide Chemical
0-99% 125-84-8 C13H'6NzOz 232.3

0265A 2969A2
-5°C

Lot: 043K0939
2 4437

Referenc DMSO
Ketoconazole e 0-99% 65277 -42-1 CZ6H28CI2N404 531.4

MET- Lot # -5°C
Lot: 121 H0524 Chemical 0272A 2969A2

3 4437
Referenc DMSO

Econazole e
98% 24169-02-6 C'8H'5CbN2 444.7

MET- Lot # -5°C
Lot: 123K1220 Chemical O.HN03 0271A 2969Y3

4 0428

4-0H ASDN was received as a 0.01 M stock solution in 95% ethanol This solution was
used to create a 5 x 106 M working stock solution by first diluting 1 a ¡JL to 1 mL in 95% ethanol,
then diluting again by adding 50 ¡JL to an additional 950 ¡JL of 95% ethanol Lindane was
received as a 0.1 M stock solution in DMSO. The stock solution was diluted 100-fold (10 ¡JL in
990 ¡JL DMSO) and then ten-fold (100 ¡JL in 900 ¡JL DMSO) to create a 1 x 10-4 M solution. The
concentration of 4-0H ASDN was determined from a previous work assignment (WA 4-16, Task
4, WIL-431 006) and published values. The concentration of lindane was chosen because it was
within 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 schemes below. In addition, the
reference chemicals were blinded by staff not involved in the Task prior to distribution to the staff
performing each assay.

Reference Chemical Dilutions - 0.01 M Stock Solution (Chrysin, Ketoconazole)

Reference Chemical Solution Target
Stock solution Diluent Concentration Concentration in

(¡JL DMSO)
(M) Assay (M)

¡JL M

Concentration 1 200 1 X 10-2 0 1 x 10-2 1 x 10-4

Concentration 2 100 1 X 10-2 900 1 X 10-3 1 X 10-5

Concentration 3 100 1 X 10-3 900 1 x 104 1 X 10.6

Concentration 4 100 1 X 10-4 900 1 x 1 0.5 1 x 107

Concentration 5 500 1 X 10s 500 5 x 10-6 5 x 10-8
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Concentration 6 100 1 x 10-5 900 1 X 10-6 1 X 10-8

Concentration 7 100 1 X 10.6 900 1 X 10-7 1 X 109

Concentration 8 100 1 x 107 900 1 x 108 1 X 10-10

Reference Chemical Dilutions - 0.1 M Stock Solution
(Aminoglutethimide, Econazole)

Reference Chemical Solution Target
Stock solution Diluent Concentration Concentration in

(lJL DMSO)
(M) Assay (M)

lJL M

Concentration 1 200 1 X 10-1 0 1 X 10-1 1 x 1 0-3

Concentration 2 100 1 X 101 900 1 x 10-2 1 x 1 04

Concentration 3 100 1 X 10-2 900 1 x 10-3 1 x 1 O-s

Concentration 4 100 1 X 10-3 900 1 x 10-4 1 x 1 0-6

Concentration 5 100 1 x 10-4 900 1 x 10-s 1 x 10-7

Concentration 6 100 1 x 10-s 900 1 x 10.6 1 x 10-8

Concentration 7 100 1 x 10-6 900 1 x 10.7 1 x 10-9

Concentration 8 100 1 x 107 900 1 x 1 08 1 x 10-10

After completion of the first replicate for each reference chemical, the data was 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 (103 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 1 as M). The highest concentration tested was
never lower than 10-s M.

. When the highest concentration to be tested was lowered to 10-4 M, then mid-log
concentration(s) were added near the estimated ICso based on the replicate one results in
order to keep eight concentrations in the test set.

. The lowest concentration tested was 10-10 M.

3.3 Microsomes

Human placental microsomes were received as multiple frozen aliquots (approximately
500 lJL) from RTI InternationaL. Upon receipt, the sample code number MET-0255A was
assigned. For the fifth replicate (last replicate) of reference chemical 4 (econazole), two
additional tubes of human placental microsomes were obtained from RTI. These microsomes
were assigned sample code number MET-0275A.

Microsomes were stored between -70 and -80°C. On the day of the assay, microsomes
were thawed rapidly in a 37 :t 1°C water bath, re-homogenized and then kept on ice until used.
For reference chemical 1 (chrysin) Replicate 1, a volume of microsome preparation in excess of
the amount needed was transferred to a Potter-Elvejhem homogenizer. Once the microsomes
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were suspended, the amount needed was removed for the assay and the remainder flash frozen
and returned to -70 to -80°C storage.

At the request of the Sponsor, all remaining aliquots were thawed, pooled, homogenized
and re-distributed into smaller (-100 f-L) single-use aliquots. The purpose of having smaller
aliquots was to prevent the need to re-freeze microsomes after thawing.

During the microsome preparation for the reference chemical 1 (chrysin) Replicate 2, the
necessary 90 f-L of the 100 f-L used in the homogenizer was not recovered, therefore the
necessary 90 f-L of microsomes were obtained from two 100 f-L aliquots, homogenized and
quantitatively transferred to the assay. However, the protein concentration in these preparations
was lower than expected by approximately half. Therefore, following consultation with the
Sponsor, subsequent microsome preparations (reference chemicals 2 through 4) were
homogenized in the cryotube via brief (5 second) vortex mixing.

Aliquots of microsomes used for each assay were either never thawed, or only thawed
once during the pooling/re-distributing into 100 f-L aliquots (aliquots were never used for more
than one replicate). The reported protein concentration from RTllnternational was 14 mg/mL.
This concentration was used for calculating the initial dilution of microsomes. A 50-fold dilution
was made to give a concentration of approximately 0.28 mg/mL. The actual protein concentration
of this dilution was determined using the protein assay described in Section 3.5. A second
dilution was made to achieve the final 0.025 mg/mL working stock of microsomes.

3.4 Other assay components
Assa Rea ents - Information
Chemical
NADPH
Pro lene I col
Sodium phos hate dibasic
Sodium hos hate monobasic
Test/control vehicle A - Ethanol, 95%

Test/control vehicle B - Dimethylsulfoxide (DMSO)

Su lier
Si ma-Aldrich

J.T. Baker
J.T. Baker
J.T. Baker
Sponsor
Sponsor

Lot Number
103K7046
Y41659
A11H37
A28H21
04B104B
Lot # 2969A24437
Lot # 2969Y30428

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, 0.025 g NADPH was weighed and transferred into a 5-mL volumetric flask to make
a 5 mg/mL solution in phosphate buffer (see Section 3.4.2). Adding 100 f-L 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 in an approximate 2:8 ratio 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. A 6-point standard curve was prepared, ranging
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from approximately 0.13 to 1.5 mg protein/mL. The protein standards were made from bovine
serum albumin (BSA) obtained from BioRad (Hercules, CA). At the request of the Sponsor,
quality control samples were included in assays beginning 23 February 2005. These were
commercially available BSA standards (Pierce, Rockford, IL) with a concentration of 0.125, 05
and 1.0 mg/mL. Total protein in standards, quality controls, and samples of the microsome
preparation were analyzed using a DC Protein Assay kit, also purchased from SioRad To a
25-f-L aliquot of unknown or standard, 125 f-L of BioRad DC Protein Kit Reagent A was added
and vortex mixed. Next, 1 mL 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 (microsome samples, QC and standards) was transferred
to an appropriately labeled cuvette and the 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 RTI InternationaL. The assays were performed in 13x1 00 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 using the known aromatase inhibitor
4-hydroxyandrostenedione and 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 were adjusted for 0.01 M reference chemical
stocks, as shown in Section 3.2. Following the first replicate of each reference chemical,
reference chemical concentrations were adjusted at the discretion of the Study Director, as
described in Section 3.2.
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l-.-~~-
Assay Design - First Replicate - 0.1 M Reference Chemical

Reference

Sample Type/Group
Repetitions Description Chemical
(test tubes) Concentration

(M final)

Full Enzyme Activity Control-
Complete assay" with

2 reference chemical vehicle N/A
Beginning control

Background Activity Control-
Complete assay with

2 reference chemical vehicle N/A
Beginning

control omitting NADPH

Positive Control- Beginning 2
Complete assay with 4-0H

5 x 10-8ASDN added

Negative Control - Beginning 2
Complete assay with

1 x 1 06
Lindane added

Reference Chemical
3

Complete assay with
1 x 1 03

Concentration 1 Reference Chemical added
Reference Chemical

3
Complete assay with

1 x 1 0-4
Concentration 2 Reference Chemical added

Reference Chemical
3

Complete assay with
1 x lO-s

Concentration 3 Reference Chemical added
Reference Chemical

3
Complete assay with

1 x 10-6
Concentration 4 Reference Chemical added

Reference Chemical
3

Complete assay with 1 x 107
Concentration 5 Reference Chemical added

Reference Chemical
3

Complete assay with
1 x 1 08

Concentration 6 Reference Chemical added
Reference Chemical

3
Complete assay with

1 x 1 09
Concentration 7 Reference Chemical added

Reference Chemical
3

Complete assay with
1x10-1O

Concentration 8 Reference Chemical added

Full Enzyme Activity Control-
Complete assay with

2 reference chemical vehicle N/A
End control

Background Activity Control-
Complete assay with

2 reference chemical vehicle N/A
End control omittinq NADPH

Positive Control - End 2
Complete assay with 4-0H

5 x 1 08
ASDN added

Negative Control - End 2
Complete assay with

1 x 106
Lindane added

aThe complete assay contains buffer, propylene glycol, microsomal protein, substrate and NADPH

Propylene glycol (100 ¡JL), 3H-ASDN substrate solution (100 ¡JL), NADPH (100 ¡JL,
excluded from background control), and vehicle or inhibitor (20 ¡JL) 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 :t 1 DC independently for at least 5 minutes with shaking. After the addition of
1 mL of microsomes to the first test tube containing the reaction mixture, the remaining assays
were initiated at 15 second intervals. Each assay was incubated at 37 :t 1 DC 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 15 seconds. The tubes were vortex-
mixed for approximately 5 seconds and placed on ice until all tubes were quenched. The tubes
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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
20-mL 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).

Radiolabel found in the aqueous fractions represents 3HzO formed. One 3HzO molecule
is released per molecule of radiolabeled ASDN converted to estrogen in a stereospecific reaction.
Thus, the amount of estrogen product formed is determined by dividing the total amount of 3HzO
(in dpm) formed by the specific activity of the (3HJASDN substrate (expressed in dpm/nmol).
Results are presented as the activity (velocity) of the enzyme reaction. The activity of the
enzyme reaction is expressed in nmol/mg protein/min and was calculated by dividing the amount
of estrogen formed by the product of mg microsomal protein used and incubation time, e.g.
15 minutes.

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 22,
study design and objectives were to be met by completing three repetitions on each of three
replicate days. In the table below, five replicates of reference chemical 4, econazole, were
completed. Replicate 1 gave the expected inhibition curve. Replicates 2 through 4 had
extremely low and erratic Full Enzyme Activity. Replicates 3 and 4 were separated by one
successful ketoconazole replicate (3), indicating that the problem was probably not with the
microsomes. New microsomes were used to confirm this hypothesis in the fifth econazole
replicate, and again the results were poor. Further investigation of this problem was left to future
Tasks. For the purposes of this report, statistical analyses were performed on all control data and
then on the data from the first three reference chemicals only to show that the problems were
isolated to reference chemical 4 (econazole). Where an ICso value is given for econazole, it was
determined for the first replicate only.

Assay Dates by Technician
Replicate Date Technician

Chrysin Rep 1 2/1/2005 JG
Chrysin Rep 2 2/3/2005 JG
Chrysin Rep 3 2/4/2005 JG

Aminoqlutethimide Rep 1 2/9/2005 JG
Aminoqlutethimide Rep 2 2/14/2005 JG
Aminoqlutethimide Rep 3 2/15/2005 JG

Ketoconazole Rep 1 2/17/2005 JRH
Ketoconazole Rep 2 2/18/2005 JRH
Ketoconazole Rep 3 3/8/2005 JRH
Econazole Rep 1 2/23/2005 JG
Econazole Rep 2 2/28/2005 JG
Econazole Rep 3 3/1/2005 JG
Econazole Rep 4 3/18/2005 JG
Econazole Rep 5 4/1/2005 JG

3.7 Data Analysis

Relevant data were entered into the latest version of the MicrosoftlI Excel spreadsheet
Aromatase_Master_Version x.yxls (where x and y denote version number designation) for
calculation of aromatase activity and percent of control. For each reference chemical, three
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independent replicates of the concentration response curve fit were carried out (except
econazole).

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 and run number, technician,
chemical and log chemical concentration, total DPM minus background DPM, and calculated
percent 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 (DPM/mL) and
yields the total DPM present in the assay tube at initiation. Background DPM was calculated as
the average of the DPMs present in the aqueous portion for the Background Activity Control
tubes, and was subtracted from actual DPMs for all samples to provide DPMs 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 is 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 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 Control repeat tubes must
necessarily equal a 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%. For curve fitting, observed individual percent activity values
above 100% were set to 99.5%, and values below 0% were set to 0.5%

In several instances, 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 (w) exceeded 0.94, the value could be
rejected with 90% confidence.

(X2 - X1)

w = Q

Percent of control activity data was exported to Prism (GraphPad, San Diego) for curve
fitting. ICso was calculated using Prism (v. 4.02) software to fit the percent of control activity
versus log concentration data to a curve using the following equation:

Y = 100/( 1 + 1 O((LogICsa-XlHill SIOpe))+E

where X is the logarithm of inhibitor concentration and Y is the percent of activity. E is the
variation among repetitions, distributed with mean 0 and variance proportional to Davg (based on
Poisson distribution theory for radiation counts. The software incorporated a weighting factor of
1/Y for the least squares nonlinear regression analysis of the percent of activity vs. log reference
chemical concentration. As shown, the curve fitting equation uses the fixed value of 100 as the
numerator. An alternative is to use a four-parameter equation that estimates the top and bottom
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plateau from the percent of control activity values. Fixing the top and bottom boundary permits
estimation of the ICso value on inhibition curves that do not span the entire inhibition range from
100% to 0%. The status of each response curve was classified in the following manner:
complete curves show inhibition from 0-100% for any particular chemical, incomplete curves
show at least 50% inhibition but do not span the entire range, and chemicals that result in less
than 80% inhibition across the inhibitor concentration range are not inhibitors. The addition of
inhibitor resulted in a complete inhibition curve for all reference chemicals, and the concentration
response fits were carried out for each replicate. The status is displayed in a table with the
resultant 1- (log ICso) and ß (slope) that summarize the extent of aromatase inhibition (see
Section 4.6). 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 ICso (1 O~) and slope (ß). The estimated ICso for a reference
chemical is a (weighted) geometric mean across the replicates. The estimated overall standard
error was based on the standard errors within each replicate and the replicate-to-replicate
variability.

Slope and log ICso were also compared across replicates within reference chemicals
based on random effects analysis of variance, treating the replicates as random effects with
mean ßavg and l-avg. ß and 1- are estimated, separately within each replicate, and plotted along
with the average across replicates, where

Yavg = 1 00/( 1 + 1 0(~",-X)ß"9 J.

The associated 95% confidence interval from the analysis of variance across replicates is
also displayed on separate plots for ß and 1-.

MicrosoftC8 Excel using full floating decimal point calculations was used to determine
mathematical averages, standard deviations, and standard errors of the mean in order to assess
the 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, quadruplicate repetitions (repeat tubes) were made of the
Background Activity Control tubes, the Full Enzyme Activity Control tubes, the Positive control
tubes and the Negative control tubes. Half the repetitions were carried out at the beginning of the
replicate and half at the end. The enzyme activity in the control tubes at the beginning of the
sample set was equivalent to the enzyme activity in the control tubes at the end of the sample
set. The average of the four Background Activity Control samples within a replicate must
necessarily be a and the average of the four Full Enzyme Activity Controls within a replicate must
necessarily be 100. The two beginning controls and the two end controls were plotted by
replicate with plotting symbols distinguishing between beginning and end, and with test line
0% (Background Activity) or 100% (Full Enzyme Activity Control) respectively. These plots
display the extent of consistency across replicates with respect to average value and variability
and provide comparisons of beginning versus end of each replicate. Plots of Positive and
Negative control values, by replicate for each reference chemical, illustrate consistent % of
control with test lines at 50% and 100%, respectively.

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.
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The random effects were

. 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. Statistical analysis was performed on the data reported as "Percent of Full Enzyme
Activity Control". Because the average of the repetitions for the Background and Full Enzyme
Activity Controls within a reference chemical and replicate were constrained to be a 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 the portion main effect and the portion by replicate
within reference chemical interaction would be non-significant. If the portion by replicate within
reference chemical interaction was significant, the nature of the effect would be assessed by
comparing the portion effect within each replicate within reference chemical to the portion effect
averaged across replicates within reference chemical, adjusting for simultaneity by Bonferroni's
method. Analysis of variance for Full Enzyme Activity Controls, Background Activity Controls,
positive controls, and negative controls were completed for reference chemicals 1 through 4.
Due to the nature of the analysis, poor Full Enzyme Activity Control values in reference chemical
4 reflected poorly in the values for reference chemicals 1, 2, and 3. In order to better describe the
results of the successful replicates using reference chemicals 1, 2, and 3 the statistical analyses
were repeated with only that data.

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. are maintained in the Archives at WIL
Research Laboratories, LLC. Data generated by the Sponsor reference chemical formulation
data are maintained and archived 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 D

The radiochemical purity of the (3HJASDN was determined by RTllnternational to be
97%. The concentration and specific activity of the substrate was used to calculate the
aromatase activity in the assay.
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Assay Substrate Analysis Results

Assay

Radiochemical Substrate Substrate
Final Solution

Replicate Radiochemical Radiochemical Stock Concentration SpecificCode ID Concentration
(I1Ci/g)

(l1g/g) Activity
(ASON + (dpm/nmo~3H ASON)

Chrysin Rep 1 eHJ-ASDN MET-0251A 0.680 0.568 760803

Chrysin Rep 2 (3HJ-ASDN MET-0251A 0.711 0.570 792701

Chrysin Rep 3 eH)-ASDN MET-0251A 0.703 0.587 761105

Aminoglutethimide Rep 1 (3H)-ASDN MET-0251A 0.590 0.574 653396

Aminoglutethimide Rep 2 (3H)-ASDN MET-0251 A 0.677 0.569 755709

Aminoglutethimide Rep 3 (3H)-ASDN MET-0251A 0.701 0.576 773276

Ketoconazole Rep 1 (3H)-ASDN MET-0251 A 0.747 0.573 828933

Ketoconazole Rep 2 (3HJ-ASDN MET-0251 A 0.631 0.573 700748

Ketoconazole Rep 3 (3HJ-ASDN MET-0251A 0.696 0.575 768497

Econazole Rep 1 (3HJ-ASDN MET-0251A 0.695 0.582 759207

Econazole Rep 2 (3HJ-ASDN MET-0251 A 0.683 0.570 761611

Econazole Rep 3 (3H)-ASDN MET-0251A 0.918 0.572 1021330

Econazole Rep 4 (3H)-ASDN MET-0251A 0.670 0.575 740239

Econazole Rep 5 (3H)-ASDN MET-0251A 0.816 0.577 899707

4.2 Stock Formulation Analysis
Chemistry Report: Appendix E

Stock formulation analysis was performed by the sponsor, as reported in Appendix E.
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. In addition, the formulations were found to
be stable for the duration of their time of use.

Reference Chemical Stock Solution Results

Target Measured
Reference Chemical Reference Concentration Concentration Stock Solution

Code ChemicallD (mg/mL) (mg/mL) Expiration Date

4-0H ASDN MET-0264A 3.02 3.07 4/18/2005

Lindane MET-0266A 2908 29.9 4/18/2005

Chrysin MET-0267A 2.54 2.47 5/5/2005

Amiiioglutethimide MET-0265A 23.2 22.9 3/24/2005

Ketoconazole MET-0272A 5.31 5.13 4/5/2005

Econazole MET-0271A 44.4 46.1 4/4/2005
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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 cause of the variability in
the protein concentrations shown in the table below, as all the microsomes (except econazole
Replicate 5) were from the same source.

Microsomal Protein Analysis Results

Replicate Assay Date
Protein stock concentration

(mg/mL, measured)

Chrysin Rep 1 2/1/2005 13.244

Chrysin Rep 2 2/3/2005 4.352

Chrysin Rep 3 2/4/2005 7.087

Aminoglutethimide Rep 1 2/9/2005 5.793

Aminoglutethimide Rep 2 2/14/2005 12.509

Aminoglutethimide Rep 3 2/15/2005 9.934

Ketoconazole Rep 1 2/17/2005 12.585

Ketoconazole Rep 2 2/18/2005 12.834

Ketoconazole Rep 3 3/8/2005 10.026

Econazole Rep 1 2/23/2005 11.367

Econazole Rep 2 2/28/2005 12.471

Econazole Rep 3 3/1/2005 11.045

Econazole Rep 4 3/18/2005 8.174

Econazole Rep 5 4/1/2005 13.559

Quality Control standards for protein assay were included by protocol amendment
between Ketoconazole Replicate 2 and replicate 3; no QC protein data was generated for
Ketoconazole Replicates 1 or 2 or Aminoglutethimide Replicates 1, 2 or 3. Inter-laboratory
differences in protein concentration could be a factor in varying aromatase activity among
laboratories. The results from the determination of protein concentration for BSA standards
(0.125, 0.5 to 1 mglmL are summarized below. These results will be compared with that of the
other participating laboratories by the Sponsor to determine protein assay reproducibility.

Quality Control Protein Analysis Results

Replicate Actual mglmL Experimental Mean % Difference
BSA mglmL BSA

Tube1 Tube 2
Ketoconazole Rep 3 0.125 0.053 0.059 0.056 -55.36

Econazole Rep 1 0.125 0.181 0.128 0.155 23.66
Econazole Rep 2 0.125 0.095 0.123 0.109 -12.69
Econazole Rep 3 0.125 0.115 0.115 0.115 -7.8
Econazole Rep 4 0.125 0.116 0.120 0.118 -5.73
Econazole Rep 5 0.125 0.115 0.119 0.117 -6.25
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Quality Control Protein Analysis Results
--~. --

Replicate Actual mglmL Experimental Mean % Difference
BSA mglmL BSA

Tube1 Tube 2

Ketoconazole Rep 3 0.5 0.556 0.548 0552 10.37
Econazole Rep 1 0.5 0.581 0.595 0.588 17.58
Econazole Rep 2 0.5 0.590 0.598 0.594 18.85
Econazole Rep 3 0.5 0.569 0.586 0.578 15.51
Econazole Rep 4 0.5 0.576 0.595 0.586 17.13
Econazole Rep 5 0.5 0.581 0.578 0.580 15.97
Ketoconazole Rep 3 1 1.166 1.113 1.140 13.96
Econazole Rep 1 1 1.075 1.119 1.097 9.67
Econazole Rep 2 1 1.123 1.092 1.107 10.75
Econazole Rep3 1 1.119 1.141 1.130 13.01
Econazole Rep 4 1 1.120 1.169 1.144 14.43
Econazole Rep 5 1 1.066 1.114 1.090 9.02

OVERALL Mean* sd sem %CV % Difference

0.125 mglmL BSA 0.112 0.033 0.010 29.5 -10.69
0.5 mglmL BSA 0.576 0.016 0.004 2.69 15.90
1 mglmL BSA 1.118 0.031 0.009 2.79 11.81
* = mean of tubes

4.4 Control Aromatase Activity
Figure 1 a-d - Summary of Full Enzyme Activity Results
Figure 2a-d - Summary of Background Activity Results
Figure 3a-d - Summary of Positive Control Activity Results
Figure 4a-d - Summary of Negative Control Activity Results
Appendix F - Individual Replicate Spreadsheets

Full Enzyme Activity Controls were conducted in duplicate tubes at the beginning and
end of each replicate. As shown in the table below, the percent coeffcient of variation (%CV)
within each replicate of reference chemical 1, 2 and 3 was less than 10%. Therefore, the intra-
replicate enzymatic activity was consistent throughout the assay. By contrast, the inter-assay
variability within a reference chemical was higher, e.g. the %CV for reference chemical 3 was
51.5%. Because there is no correlation between activity (calculated per mg protein) and the
varying protein concentration previously discussed, this variability was likely due to the presence
of inactive enzyme. Inactive enzyme contributed to the microsomal protein mass in the assay,
but did not react with substrate. This is also indicated in reference chemical 3 by the low Full
Enzyme Activity (0.018 nmol/mg protein/min).

In the case of reference chemical 4, both intra- and inter-assay variability was extensive,
and the percent of control activity could not be accurately determined from these Full Enzyme
Activity Results For this report, Replicate 1 alone was used for estimation of inhibition by
econazole.
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Statistical evaluation of the Full Enzyme Activity was based on values normalized to a
percent of Full Enzyme Activity Control This data, summarized in the Statistician's Report in
Appendix G, shows no portion effect on the Full Enzyme Activity for reference chemicals 1 -3.

Full Enzyme Activity Control Aromatase Activity - Chrysin

Beginning
End

Within Replicate
Overall Mean OverallReplicate (nmol/mg

(nmol/mg
Mean %CV

(::sd, sem) %CVprotein/min)
protein/min) (::sd, sem)

1 0.069 0.072 0.071 7.00
(0.005, 0.002)

2 0.071 0.066 0.068 4.30 0.069 7.0(0.003, 0.001) (0.005, 0.001)

3 0.073 0.061 0.067
9.75

(0.007, 0.003)

Full Enzyme Activity Control Aromatase Activity - Aminoglutethimide

. Beginning
End

Within Replicate
Overall Mean OverallReplicate (nmol/mg

(nmol/mg
Mean %CV

(::sd, sem) %CVprotein/min)
protein/min) (::sd, sem)

1 0.070 0.066 0.068
3.78

(0.003,0.001)
2 0.075 0.069 0.072

5.47 0.059
(0.004, 0.002) (0.016,0.005)

27.7

3 0.038 0.037 0.037
3.64

(0.001 ,0.001)

Full Enzyme Activity Control Aromatase Activity - Ketoconazole

Beginning
End

Within Replicate
Overall Mean OverallReplicate (nmol/mg

(nmol/mg
Mean %CV

(::sd, sem) %CVprotein/min)
protein/min) (::sd, sem)

1 0.014 0.013 0.014
4.56

(0.001, 0.000)

2 0.010 0.010 0.01 a 4.79 0.018
(0.000, 0.000) (0.009, 0.003)

51.5

3 0.029 0.031 0.030
9.42

(0.003, 0.001)
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Full Enzyme Activity Control Aromatase Activity - Econazole

Beginning End Within Replicate
Overall Mean OverallReplicate (nmol/mg (nmol/mg Mean %CV

(:isd, sem) %CVprotein/min) protein/min) (:isd, sem)

1 0.027 0.030 0.028 8.44
(0.002, 0.001)

2 0.016 0.054 0.035 69.03
(0.024,0.012)

3 0.019 0.051
0.035 58.30 0.023 80.9(0.021,0.010) (0.019,0.004)

4 0.000 0.006 0.003 112.78
(0.004, 0.002)

5 0.003 0.027 0.015 92.79
(0.014,0.007)

Background Activity Controls were conducted in duplicate at the beginning and end of
each assay. Figure 2a-d (Summary of Background Activity Results) presents the individual
background aromatase activity values and the percent of control values from each replicate and a
graphical representation of the data. The aromatase activity in these control samples was
negligible, indicating that there was no background activity (potentially caused by nonspecific
turnover of reactant to product, or unintentional NADPH contamination) that might interfere with
the interpretation of the results. There were negligible differences between the beginning and
end background aromatase activity values per replicate, indicating that the conditions were
constant throughout each replicate test (see Appendix F, Individual Replicate Spreadsheets).

Positive and Negative controls were also included, split 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 (ICso).
Negative controls contained lindane, a chemical known for its inability to inhibit aromatase
activity Figures 3a-d and 4a-d illustrate the Positive and Negative control results, respectively,
across all four reference chemicals. The Positive and Negative controls behaved as expected
during chrysin, aminoglutethimide, and ketoconazole assay days. In contrast, the experiments
completed for econazole reflect the variability in the Full Enzyme Activity controls previously
discussed.

4.5 Reference Chemical Aromatase Activity
Figure 5a-d - Concentration Response Curves - Chrysin
Figure 6a-d - Concentration Response Curves - Aminoglutethimide
Figure 7a-d - Concentration Response Curves - Ketoconazole
Figure 8 - Concentration Response Curve - Econazole

Four reference chemicals were tested for aromatase inhibition at eight concentrations
each. Increasing the concentration of the reference chemical increased aromatase inhibition in a
dose responsive manner. Low intra-assay variability was characterized by a coeffcient of
variance of less than 11 % across triplicate samples (tubes) at all 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 errors, for example the first
aminoglutethimide replicate had unusually high variability at the highest concentrations. For all
the replicates, outliers were rejected with a 90% confidence level using the Q-test described by
Dean and Dixon (1951). Decreasing concentrations of reference chemical resulted in decreased
enzyme inhibition characterized by increased percent of control activity. This inhibition was
characterized by a sigmoidal dose response (See Figures 5 through 9). Complete curves
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(inhibition in the full range of approximately 0-100%) were obtained in all cases. The daily
fluctuation in Full Enzyme Activity discussed in Section 44 did not affect the percent inhibition, or
the shape or fit of the dose-response curve, because the data are reported as a percent of Full
Enzyme Control Activity.

Reference Chemical Aromatase Activity - Percent of Full Enzyme Control Activity

Referen Log Percent of Full Enzyme
Overall

ce Rep (referenc Control Activity

chemical e
Tube 1 Tube 2 Tube 3 Mean S.d. %CVchemical) s.e.m.

CHRYSIN
1 1 -4.00 5.73 6.29 5.37 5.80 046 0.27 7.96
1 1 -5.00 27.92 28.74 28.06 28.24 0.44 0.26 1.57
1 1 -6.00 84.57 82.88 85.95 84.47 1.54 0.89 1.82
1 1 -7.00 105.94 107.22 106.01 106.39 0.72 0.41 0.68
1 1 -7.30 109.36 107.96 109.27 108.86 0.78 0.45 0.72
1 1 -8.00 112.84 113.53 109.12 111.83 2.37 1.37 2.12
1 1 -9.00 111.00 109.67 111.20 110.62 0.83 0.48 0.75
1 1 -10.00 106.86 107.42 109.43 107.90 1.35 0.78 1.25
1 2 -4.00 5.39 4.23 3.86 4.50 0.80 046 17.82
1 2 -5.00 24.85 27.05 25.73 25.88 1.11 0.64 4.28
1 2 -5.30 37.41 40.72 42.91 40.34 2.77 1.60 6.87
1 2 -5.60 58.05 57.39 56.16 57.20 0.96 0.55 1.68
1 2 -6.00 77.10 123.39* 76.56 76.83 0.38 0.27 0.49
1 2 -6.30 87.45 82.33 84.66 84.81 2.56 1.48 3.02
1 2 -7.00 96.92 92.89 95.14 94.98 2.02 1.17 2.13
1 2 -8.00 95.08 97.89 100.55 97.84 2.74 1.58 2.80
1 3 -4.00 37.45 6.30 3.24 15.67 18.93 10.93 120.84
1 3 -5.00 21.87 22.80 21.98 22.22 0.51 0.29 2.29
1 3 -5.30 37.37 35.13 ~ 36.25 1.58 1.12 4.37
1 3 -5.60 61.05 50.47 53.38 54.96 5.47 3.16 9.94
1 3 -6.00 70.74 77.94 68.93 72.54 4.76 2.75 6.57
1 3 -6.30 102.03 125.04 113.84 113.64 11.50 6.64 10.12
1 3 -7.00 90.86 86.23 88.84 88.64 2.33 1.34 2.62
1 3 -8.00 91.08 89.36 90.11 90.18 0.86 0.50 0.96

AMINOGLUTETHIMIDE
2 1 -3.00 -0.36 -0.66 -0.57 -0.53 0.15 0.09 -29.39
2 1 -4.00 4.09 2.87 2.93 3.30 0.69 040 20.95
2 1 -5.00 30.21 29.80 28.16 29.39 1.08 0.63 3.69
2 1 -6.00 80.66 76.40 78.93 78.66 2.14 1.24 2.72
2 1 -7.00 97.34 97.83 96.34 97.17 0.76 044 0.78
2 1 -8.00 99.14 97.24 99.85 98.74 1.35 0.78 1.37
2 1 -9.00 97.99 99.18 95.70 97.62 1.77 1.02 1.81
2 1 -10.00 95.93 98.24 99.63 97.93 1.87 1.08 191
2 2 -3.00 5.43 -0.05 3.10 2.83 2.75 1.59 97.24
2 2 -4.00 4.23 4.12 3.98 4.11 0.12 0.07 3.00
2 2 -5.00 29.58 28.57 29.88 29.34 0.69 0.40 2.35
2 2 -5.12 38.94 3448 35.67 36.36 231 1.33 6.34
2 2 -5.60 63.51 60.22 60.43 61.39 1.84 1.06 3.00
2 2 -6.00 76.05 77.71 76.38 76.71 0.88 0.51 1.15
2 2 -7.00 89.03 91.67 95.96 92.22 3.50 2.02 3.79
2 2 -9.00 92.86 92.64 90.39 91.96 1.37 0.79 148
2 3 -3.00 0.72 0.35 0.20 0.42 0.27 0.16 63.77
2 3 -4.00 5.19 5.14 4.89 5.07 0.16 0.09 3.24

-26-



Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-023

2 3 -5.00 3295 32.92 33.42 33.10 0.28 0.16 0.86
2 3 -5.12 39.40 39.90 39.68 39.66 0.25 0.14 0.63
2 3 -5.60 65.00 67.24 65.80 66.01 1.13 0.65 1.72
2 3 -6.00 83.74 83.04 80.32 82.37 1.80 1.04 2.19
2 3 -7.00 97.62 96.42 96.42 96.82 0.70 0.40 0.72
2 3 -900 99.41 97.44 96.91 97.92 1.32 0.76 1.35

KETOCONAZOLE
3 1 -4.00 ~ 8.39 7.23 7.81 0.82 0.58 10.48
3 1 -5.00 47.50 46.58 48.63 47.57 1.02 0.59 2.15
3 1 -600 89.91 88.93 87.01 88.62 1.48 0.85 1.66
3 1 -7.00 97.67 97.64 97.49 97.60 0.09 0.05 0.09
3 1 -7.30 97.57 91.98 100.33 96.63 4.25 2.46 4.40
3 1 -8.00 102.49 104.80 98.65 101.98 3.11 1.79 3.05
3 1 -9.00 97.09 94.32 98.61 96.67 2.17 1.25 2.25
3 1 -10.00 92.36 96.64 96.37 95.12 2.39 1.38 2.52
3 2 -4.00 8.91 9.12 8.26 8.76 0.45 0.26 5.11
3 2 -4.40 23.80 22.39 22.80 23.00 0.72 0.42 3.15
3 2 -4.80 41 .44 39.73 41.55 40.91 1.02 0.59 2.50
3 2 -5.19 63.17 61.88 63.54 62.86 0.87 0.50 1.39
3 2 -5.60 79.69 80.47 80.88 80.35 0.61 0.35 0.76
3 2 -6.00 90.14 85.28 88.71 88.04 2.50 1.44 2.84
3 2 -7.30 97.26 113.53 105.64 105.48 8.13 4.70 7.71
3 2 -9.00 92.94 97.92 94.72 95.19 2.52 1.46 2.65
3 3 -4.00 3.20 5.09 17.50 8.60 7.77 4.49 90.40
3 3 -4.40 13.73 13.03 13.46 13.41 0.35 0.20 2.61
3 3 -4.80 30.88 30.67 30.46 30.67 0.21 0.12 0.69
3 3 -5.19 51.60 49.88 49.70 50.39 1.05 0.60 2.08
3 3 -5.60 71.09 72.18 71.13 71.47 0.62 0.36 0.87
3 3 -6.00 84.65 83.42 82.82 83.63 0.93 0.54 1.11
3 3 -7.30 97.51 96.34 97.53 97.13 0.68 0.39 0.70
3 3 -9.00 99.58 1 00.86 98.95 99.79 0.97 0.56 0.97

* Outliers are identified by (X2 - X1)/W ;: Qcrilical. Qcrilical = 0.94 with n=3. (See Section 3.7

The following table illustrates 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. The
average %CV for all reference chemicals at concentrations less than 1 x 10-sM was 7.2%. Inter-
assay results are shown for chrysin, aminoglutethimide, and ketoconazole in Figures 5d, 6d, and
7d, respectively.

Mean Reference Chemical Aromatase Activity - Percent of Control

Log Mean Percent of Control Overall
Reference (referenc
Chemical e Rep 1 Rep 2 Rep 3 Mean S.d. s.e.m. %CV

Chemical)
Chrysin -4.00 5.80 4.50 15.67 8.65 6.11 3.53 70.59

-5.00 28.24 25.88 22.22 25.44 3.03 1.75 11.92
-5.30 * 40.34 36.25 38.30 2.89 205 7.55
-5.60 * 57.20 54.96 56.08 158 1.12 2.82
-600 84.4 7 76.83 72.54 77.95 604 3.49 775
-6.30 * 84.81 113.64 99.22 20.38 14.41 20.54
-7.00 106.39 94.98 88.64 96.67 8.99 5.19 9.30
-7.30 108.86 * * 108.86 * * *
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-8.00 111.83 97.84 90.18 99.95 10.98 6.34 10.98
-9.00 110.62 * * 110.62 * * *

-10.00 107.90 * * 107.90 * * *

Am inog luteth im ide -3.00 -0.53 283 0.42 0.91 1.73 1.00 190.45
-4.00 3.30 4.11 5.07 4.16 0.89 0.51 21.38
-5.00 29.39 29.34 33.10 30.61 2.15 1.24 7.04
-5.12 * 36.36 39.66 38.01 2.33 1.65 6.13
-5.60 * 61.39 66.01 63.70 3.27 2.31 5.14
-6.00 78.66 76.71 82.37 79.25 2.87 1.66 3.62
-7.00 97.17 92.22 96.82 95.40 2.76 1.59 2.89
-8.00 98.74 * * 98.74 * * *

-9.00 97.62 91.96 97.92 95.84 3.36 1.94 3.50
-10.00 97.93 * * 97.93 * * *

Ketoconazole -4.00 7.81 8.76 8.60 8.39 0.51 0.29 6.06
-4.40 * 23.00 13.41 18.20 6.78 4.79 37.25
-4.80 * 40.91 30.67 35.79 7.24 5.12 20.23
-5.00 47.57 * * 47.57 * * *

-5.19 * 62.86 50.39 56.63 8.82 6.23 15.57
-5.60 * 80.35 71.47 75.91 6.28 4.44 8.27
-6.00 88.62 88.04 83.63 86.76 2.73 1.57 3.14
-7.00 97.60 * * 97.60 * * *

-7.30 96.63 105.48 97.13 99.74 4.97 2.87 4.99
-8.00 101.98 * * 101.98 * * *

-9.00 96.67 95.19 99.79 97.22 2.35 1.36 2.42
-10.00 95.12 * * 95.12 * * *

* Empty cells result from change in reference chemical concentration following examination of the
results of the first replicate. (See Section 3.2)

4.6 IC50 and Slope Determination

The dose-response equation presented in Section 3.7 was fitted to the percent of Full
Enzyme Activity 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 i- (log ICso) and ß (Hill Slope).The results for all four
reference chemicals are summarized in the table below. Arithmetic calculation of the mean ICso
resulted in values of 0.0020 i-M (econazole, estimated from replicate 1) to 8.672 i-M
(ketoconazole). The inter-assay variability (%CV) of the arithmetic ICso determination varied
according to reference chemical from 13.3 - 25.0%. There was not suffcient data for the
determination of an average ICso from econazole.

ICso and Slope Results
Referen

Log ICso
Mean ICso

OverallRepl s.e. Slope s.e.
Status* (i-M)ce

¡ICso) log(ICso) (i-M) slope %CVchemical (:!sd, sem)
CHRYSIN

1 -5.369 0.022 4.276 -0.9651 0.0315 Complete

1 2 -5479 0.011 3.319 -0.9219 0.0195 Complete 3534 18.7%
(0.661, 0.382)

3 -5522 0.063 3.006 -0.9308 0.114 Complete

AMINOGLUTETHIMIDE
i -5400 0.017 3.981 -1.011 0.023 Complete

2 2 -5407 0.031 3917 -0.9202 0.047 Complete 4.277 13.3%
(0.568, 0.328)

3 -5.307 0.009 4.932 -0.9984 0.015 Complete
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KETOCONAZOLE
1 -5.055 0.022 8.810 -1.00'1 0.037 Complete

3 2 -4.968 0.014 10.765 -0.9947 0.025 Complete 8.672
25.0%

(2.165, 1.250)

3 -5191 0.032 6.442 -1009 0.049 Complete

ECONAZOLE

4 1 -8711 0.037 0.0020 -0.9756 0.044 Complete 0.0020 -

*Status = codes as described in the statistical analysis section that describe the curve fit that led
to the ICso calculation.

4.7 Statistical Analysis
Figure 9a-c - Average Aromatase Inhibition
Figure 1 Oa-c - Response Curve Summary Table - Hill Slope (ßavg)
Figure 11a-c - Response Curve Summary Table - Log ICso
Figure 12a-d - Three-factor Mixed Effects Analysis of Variance Across Chemicals

The Log ICso (IJ) and slope (ß) were subjected to random effects analysis of variance to
determine the within replicate standard error (see table in Section 4.6, ICso and Slope
Determination). Log ICso and slope were also compared across replicates based on random
effects analysis of variance using IJAVG and ßAVG' From the statistical analysis described in
Section 3.7, the overalllCso based on IJAVG and ßAVG was between 3.57 and 8.53 IJM for reference

chemicals 1-3 (see table below, and Figures 9a-c, average aromatase inhibition curves). The ß
(slope) and 95% confidence interval is also plotted per replicate and across replicates in Figures
10a-c. The Log ICso (IJ) and 95% confidence interval is plotted per replicate and across replicates
(e.g. per chemical) for each reference chemical in Figures 11 a-c.

Reference Chemical
Chr sin

Amino lutethimide
Ketoconazole

av

-5.448
-5.368
-5.069

ICso M
3.57
4.29
8.53

av

-0.936
-0.997
-0.998

The Full Enzyme Activity and Background Activity Control values among replicates were
analyzed by three-factor mixed effects analysis of variance, as described in Section 3.7, with the
percent of control aromatase activity as the response variable. Replicate by portion (beginning
and end) interactions were not significant for chrysin, aminoglutethimide, or ketoconazole.
Probabilities for replicate, portion, and replicate by portion are presented in Appendix G
(Statistical Analysis Report). In addition, estimates for the LSMeans and 95% Confidence
intervals are presented for percent of Full Enzyme Activity Control aromatase activity across
replicates.

5.0 Discussion

The results of the validation study indicated that human placental microsomes respond in
a predictable manner to the reference chemicals applied, and that the microsomal experiment
can be repeated within and between laboratories with acceptable reproducibility in many cases.
The response of the human placental microsomes to three of the four reference chemicals were
in accord with the reported inhibition constants from the prevalidation study plan and study
protocol for the Aromatase Assay (WA 2-5, Task 12). Generally treating the microsomes with
103 to 10.10 M inhibitor resulted in a complete sigmoidal dose response curve ranging from no
inhibition to full inhibition of aromatase enzyme activity. This illustrates the responsiveness of the
placental aromatase assay for screening reference chemicals for their ability to inhibit placental
aromatase activity as an indication of the chemicals' potential to disrupt endocrine function in
vivo. Quantitatively, the ICso for the reference chemicals in this report were within or near the
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reported values in the pre-study review. For aminoglutethimide, the ICso of 4.3 i-M was within the
reported range of 1 to 6 i-M Chrysin ICso was 3.6 i-M, which is between the reported values of

0.1 to 10 i-M. Ketoconazole experiments had greater variability between replicates, and also had
an ICso that was lower than reported (8.7 i-M versus 65.0 i-M). The least successful test of
aromatase inhibition occurred with econazole. However, the result of the single successful
replicate (ICso = 2 nM), did reflect the potent inhibition reported in the review (ICso = 30 - 50 nM).

The Full Enzyme and Background Enzyme Activity Controls included in the assays
demonstrated that the intra-assay conditions were constant throughout each successful replicate
test and that there were no artifacts that occurred over the time course of the assay. In addition,
there was no Background Activity resulting from non-enzymatic reaction of the substrate that may
interfere with the interpretation of the results. Variability in the replicate to replicate Full Enzyme
Activity did not cause a portion effect or change the inhibition curve for chrysin,
aminoglutethimide, or ketoconazole. Reference chemical 4 (econazole) had a significant portion
effect, primarily in the Full Enzyme Activity Controls, that prevented data processing of all but the
first replicate. The negative control, lindane, did not affect aromatase activity. As expected, the
positive control, 4-0H ASDN, was a potent inhibitor of aromatase activity.

6.0 Conclusion

The response of the human placental aromatase to known aromatase inhibitors was
successfully validated in this laboratory, although the econazole evaluation was limited to one
replicate due to problems with the control assay data. No definitive cause could be found for the
anomalous response of the assay in the presence of econazole. Additional testing of this
placental microsomal assay for aromatase inhibition using ten reference chemicals will be
evaluated under WA 4-16, Task 7, WIL-431 009, including additional testing of econazole.
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8.0 Deviations From The Protocol

This study was conducted in accordance with the protocol and protocol amendments,
except for the following:

· Section 7 During the Aromatase Assay for reference chemical 1 (MET-0267A) on study
day 2, the test tube containing Background Activity Control replicate 2 post sample
sequence was inadvertently spilled. As a result, only a 0.3 mL of the aliquots of the
aqueous layer were transferred into LSC vial number 155, not the 0.5 mL required in the
protocol. No aliquot of the aqueous layer was placed into the duplicate vial (number
156). This vial (number 156) only contained 10 mL of liquid scintillation cocktaiL.

· Section 7 During the Aromatase Assay for reference chemical 1 (MET-0267A) on study
day 1, 100 ¡JL of NADPH was inadvertently not placed into the test tubes containing
negative control, pre and post sample sequence, replicates 1 and 2.

· Section 5.2 During the Aromatase Assay for reference chemical 1 (MET -0267 A)

between replicates 1 and 2, the total amount of placental microsomes (MET-0255A)
remaining were pooled, homogenized and re-aliquoted into smaller volumes at the
request of the sponsor (followed up in Protocol Amendment I). The smaller aliquots were
not sufficient to recover the quantity of protein required due to coating of the protein on
the walls of the homogenizer, but the requisite 90 ¡JL could still not be recovered.
Therefore, the procedure used for replicates 2 and 3 was to add 90 ¡JL of the microsomes
to the homogenizer, then quantitively transfer the homogenized microsomes to the
dilution vial, using the diluent as the transfer agent. However, upon quantification of the
protein in solution by DC Protein Assay, the actual concentration was approximately Yi
that required by the protocol. Because the activity of the protein present was consistent
with the activity seen on previous days, it was determined that the enzyme concentration
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was not critical and the replicates did not need to be repeated at this time. All of the
above activities were either requested by or approved by the sponsor.

These deviations did not negatively impact the quality or integrity of the data nor the
outcome of the study.
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FIGURES 1a-12d
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Figure 1 a. Chrysin - Summary of Full Enzyme Activity Results
Replicate 1 Replicate 2 Replicate 3 OVERALL

Aromatase Portion
Aromatase activity Aromatase activity activity (nmol Portion Percent of

(nmol estrogen Portion
(nmol estrogen Portion estrogen Portion Mean Contl"l

formed/mg Portion %of formed/mg Portion %of formed/mg Portion %of Across Across
protein/min) % of Control Mean Control protein/min) % of Control Mean Control orotein/min) % of Control Mean Control Replicates Reolicates

Begin 0.0732 103.7 0.0705 103.3 0.0728 108.7
0.0649 92.0 0.0690 978 0.0710 104.0 0.0707 103.6 0.0723 108.1 0.0725 108.4 0.0708 103.2

End 0.0682 96.7 0.0651 95.4 0.0609 91.1
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Figure 1 b. Aminoglutethimide - Summary of Full Enzyme Activity Results
Replicate 1 Replicate 2 Replicate 3 OVERALL

Aromatase Portion

Aromatase activity Aromatase activity activity (nmol Portion Percent of

(nmol estrogen
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protein/min) % of Control Mean Control nrotein/min\ % of Control Mean Control orotein/min) % of Control Mean Control Replicates Renlicates
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Figure 1 c. Ketoconazole - Summary of Full Enzyme Activity Results
Replicate 1 Replicate 2 Replicate 3 OVERALL

Aromatase Portion
Aromatase activity Aromatase activity activity (nmol Portion Percent of

(nmol estrogen Portion (nmol estrogen Portion estrogen Mean Control
tormed/mg Portion %of tormed/mg Portion %ot formed/mg Portion Portion % Across Across
orotein/min\ % of Control Mean Control orotein/min\ % of Control Mean Control orotein/min) % of Control Mean of Control Reolicates Reolicates
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Figure 1 d. Econazole - Summary of Full Enzyme Activity Results
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Figure 2a. Chrysin - Summary of Background Enzyme Activity Results
Replicate 1 Replicate 2 Replicate 3 OVERALL

Portion
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Begin -4.40E-05 -0062 -1.40E-04 -0.204 9.22E-04 1.378
1.23E-04 0.174 395E-05 0.056 1.24E-04 0.182 -7.67E-06 -0.011 -5.27E-04 -0.788 1.97E-04 0.295 7.64E-05 0.111

End -129E-05 -0.018 -6.74E-05 -0.099 -1.14E-04 -0.170
-6.61 E-05 -0.094 -3.95E-05 -0.056 8.28E-05 0.121 7.67E-06 0.011 -2.81 E-04 -0.420 -1.97E-04 -0.295 -7.64E-05 .0.111

Sum of
Background
Activity: 0 4.6E-16 0

I
W
\0
i

Background Control
Values Across Replicates

o Beginning

. End

4.0
~

3.0:~
ü 2.00:

E 1.0
'E

0.0
"

00
Õ -1.0

'E -2.0 .
4l(.
Qj -3.0
a.

-4.0

Replicate 1

-
e

Replicate 2 Replicate 3

OJ '"
~ 0
CD (¡'
= 0
CD ~

Z
o

:2r
-t
w
oo--

m
'"
:P
()o
~
QJ

Q.
z
o
O"
co

~
io-"
6
N
W



Figure 2b. Aminoglutethimide - Summary of Background Enzyme Activity Results
Replicate 1 Replicate 2 Replicate 3 OVERALL

Portion
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Figure 2c. Ketoconazole - Summary of Background Enzyme Activity Results
Replicate 1 Replicate 2 Replicate 3 OVERALL

Portion
Aromatase activity Aromatase activity Aromatase activity Portion Percent 01

(nmol estrogen Portion (nmol estrogen Portion (nmol estrogen Portion Mean Control
formed/mg %of Portion %of formed/mg %of Portion %of formed/mg %of Portion %of Across Across
rirotein/min\ Control Mean Control rirotein/min\ Control Mean Control rirotein/min\ Control Mean Control Replicates Reolicates
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Figure 2d. Econazole - Summary of Background Enzyme Activity Results
Replicate 1 Replicate 2 Replicate 3 OVERALL

Portion
Aromatase activity Aromatase activity Aromatase activity Portion Percent of

(nmol estrogen Portion (nmol estrogen Portion
(nmol estrogen Portion Mean Control

formed/mg %of Portion %01 lormed/mg %01 Portion %01 lormed/mg %of Portion %01 Across 5 Across 5

protein/min) Control Mean Control protein/min\ Control Mean Control protein/min) Control Mean Control Replicates Replicates
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Figure 3a. Chrysin - Summary of Positive Control Activity Results
Replicate 1 Replicate 2 Replicate 3 OVERALL

Portion
Aromatase activity Aromatase activity Aromatase activity Portion Percent of
(nmol estrogen Portion (nmol estrogen Portion (nmol estrogen Portion Mean Control

formed/mg %of Portion %of formed/mg %of Portion %of formed/mg %of Portion %of Across Across
orotein/minl Control Mean Control orotein/min) Control Mean Control orotein/minl Control Mean Control Replicates Replicates

Begin 0.0296 41.9 0.0492 72.1 0.0334 50.0
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Figure 3b. Aminoglutethimide - Summary of Positive Control Activity Results
Replicate 1 Replicate 2 Replicate 3 OVERALL

Portion
Aromatase activity Aromatase activity Aromatase activity Portion Percent of
(nmol estrogen Portion (nmol estrogen Portion (nmol estrogen Mean Control

lormed/mg %01 Portion %01 formed/mg %01 Portion %of lormed/mg %01 Portion Portion % Across Across
nrotein/minì Control Mean Control Drotein/min\ Control Mean Control orotein/minì Control Mean 01 Control Replicates Reolicates

Begin 0.0360 53.1 0.0495 68.6 0.0178 47.6
0.0295 43.5 0.0328 48.3 0.0369 51.2 0.043204 59.9 0.0178 47.6 0.017804 47.6 0.0313 52.9
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Figure 3c. Ketoconazole - Summary of Positive Control Activity Results
Replicate 1 Replicate 2 Replicate 3 OVERALL

Portion
Aromatase activity Aromatase activity Aromatase activity Portion Percent of

(nmol estrogen Portion (nmol estrogen
Portion

(nmol estrogen
Mean Control

formed/mg %01 Portion %of formed/mg %01 Portion %of formed/mg %01 Portion Portion % Across Across
protein/min) Control Mean Control protein/min) Control Mean Control protein/min) Control Mean of Control Replicates Replicates

Begin 0.0075 54.7 0.0058 56.4 0.0123 40.2
0.0068 49.6 0.0071 521 0.0059 57.2 0.0058 56.8 0.0126 41.2 0.0124 40.7 0.0085 46.6
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Figure 3d. Econazole - Summary of Positive Control Activity Results
Replicate 1 Replicate 2 Replicate 3 OVERALL

Portion
Aromatase activity Aromatase activity Aromatase activity Portion Percent of

(nmol estrogen
Portion

(nmol estrogen
Portion (nmol estrogen Portion Mean Control

formed/mg %01 Portion %01 lormed/mg %01 Portion %01 formed/mg %of Portion %of Across 5 Across 5

orotein/minì Control Mean Control orotein/min\ Control Mean Control orotein/min\ Control Mean Control Replicates Reolicates
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End 0.0133 47.5 0.0279 79.5 0.0205 58.1
0.0137 487 0.0135 48.1 0.0286 81.4 0.0283 80.5 0.0220 62.4 0.021 60.2 0.0178 76.3

Average of
Positive Activity: 49.9 79.6 65.8

Replicate 4

Aromatase activity
(nmol estrogen

formed/mg % of
orotein/minì Control

Begin 0.0031 92.2
0.0029 87.5End 0.0043 129.9
0.0023 70.3

Replicate 5

Aromatase activity
Portion

(nmol estrogen
Portion

Portion %of formed/mg %01 Portion %01
Mean Control orotein/min\ Control Mean Control

0.0161 108.5
0.0030 89.8 0.0180 121.1 0.0170 114.8

0.0210 141.7
0.0033 100.1 0.0242 162.9 0.0226 152.3

133.5

I.t
0\
i

Average of
Positive Activity: 95.0

Positive Control
Values Across Replicates

o Beginning

. End

.~ 180 -
;:
:¡ 160(,
c:
Õ 140
..
ë 120
0
() 100
Õ 80-c
Cl 60(,.. .
Cl 40c.

Replicate 1 Replicate 4 Replicate 5Replicate 2 Replicate 3

OJ '"

~ a
(D Ci= ()
CD ~

Z
o

::r
.b
w-"aa--

m
'"P
o
o
:3
Ql

Q.
z
o
OJ
OJ

~
b-"
b
N
W



Figure 4a. Chrysin - Summary of Negative Control Activity Results
Replicate 1 Replicate 2 Replicate 3
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Figure 4b. Aminoglutethimide - Summary of Negative Control Activity Results
Replicate 1 Replicate 2 Replicate 3 OVFRAI L
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Aromatase activity Aromatase activity Aromatase activity Percent of

(nmol estrogen Portion (nmol estrogen (nmol estrogen Portion Portion Control
formed/mg %of Portion %of formed/mg %of Portion Portion % formed/mg %of Portion %of Mean Across Across
oroteln/minl Control Mean Control orotein/min) Control Mean of Control orotein/min) Control Mean Control Replicates Reolicates
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0.0673 99.2 0.0678 999 0.0745 103.3 0.0733 101.6 0.0386 103.4 0.038747 103.7 0.0599 101.4

End 0.0621 91.5 0.0647 89.7 0.0353 94.6
0.0607 89.5 0.0614 90.5 0.0664 92.1 0.0655 90.9 0.0350 937 0.035181 94.1 0.0541 91.4

Average oí

Negative Activity: 95.2 96.2 98.9

Negative Control
Values Across Replicates

o Beginning

End.
I.t

00
I

~ 105
:~
tí
c: 100

g
i:

950
()
Õ
'E 90
el
~
el 85c.

Replicate 1

,

Replicate 2 Replicate 3

OJ '"
Q) --_ 0
m ro'= (J(l -z

o

~
r-
,,t
w
aa--

m
'"
P
()
o
2-
ii
Q.
z
o
cr
OJ

~
6--
6
N
W



Figure 4c. Ketoconazole - Summary of Negative Control Activity Results
Replicate 1 Replicate 2 Replicate 3 OVERALL

Portion
Aromatase activity Aromatase activity Aromatase activity Portion Percent of
(nmol estrogen Portion (nmol estrogen Portion

(nmol estrogen Mean Control
formed/mg %01 Portion %of formed/mg %01 Portion %of formed/mg %01 Portion Portion % Across Across
orotein/min\ Control Mean Control orotein/min\ Control Mean Control orotein/min) Control Mean of Control Replicates Reolicates

Begin 0.0136 99.4 0.0099 96.4 0.0289 949
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Figure 4d. Econazole - Summary of Negative Control Activity Results
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(nmol estrogen %of Portion %of formed/mg %01 Portion %of 10rmed/mg %01 Portion %01 Across 5 Across 5

formed/mn nrotein/minì Control Mean Control nrotein/minì Control Mean Control nrotein/mi~) Control Mean Control Replicates Renlicates
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Figure Sa.
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Figure 5b.
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Figure 5c.
Chrysin Replicate 3
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Figure 5d.

Aromatase Inhibition by Chrysin
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Figure 6b.

Aminoglutethimide Replicate 2
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Figure 6c.
Aminoglutethimide Replicate 3
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Figure 6d. Aromatase Inhibition
by Aminoglutethimide
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95% Confidence Intervals
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HILLSLOPE -1.059 to -0.9643 -1.018 to -0.8230 -1.030 to -0.9663

Goodness of Fit
Degrees of Freedom 22 22 22
R2 (unweighted) 0.9982 0.9877 0.9990
Weighted Sum of Squares (1/Y) 1.520 10.45 1.023
Absolute Sum of Squares 74.96 343.7 33.26
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Data
Number of X values 8 16 16
Number of Y replicates 3 3 3

Total number of values 24 24 24
Number of missing values 0 24 24
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Figure 7c.
Ketoconazole Replicate 3
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Figure 7d.

Aromatase Inhibition by Ketoconazole
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Figure 8.
Econazole Replicate 1
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Figure 9a. Average
Aromatase Inhibition by Chrysin
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Figure 9b. Average Aromatase
Inhibition by Aminoglutethimide
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Figure 9c. Average
Aromatase Inhibition by Ketoconazole
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Figure 1 Ga. Chrysin Response Curve
Summary Table - Hill Slope

Replicate Status Values Std. Error 95% Confidence Level

ß HILLSLOPE 1 C -0.97 0.03 -1.03 -0.8998
ß HILLSLOPE 2 C -0.92 0.02 -0.9624 -0.8814
ß HILLSLOPE 3 C -0.93 0.11 -1.168 -0.6938

ß (avg) AVG HILLSLOPE -0.936 0.019 -1.017 -0.854
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Figure 10b. Aminoglutethimide Response Curve
Summary Table - Hill Slope

Replicate Status Values Std. Error 95% Confidence Level

ß HILLSLOPE 1 C -1.01 0.02 -1.059 -0.9643
ß HILLSLOPE 2 C -0.92 0.05 -1.018 -0.823
ß HILLSLOPE 3 C -1.00 0.02 -1.03 -0.9663

ß (avg) AVG HILLSLOPE -0.997 0.012 -1.05 -0.944
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Figure 10c. Ketoconazole Response Curve
Summary Table - Hill Slope

Replicate Status Values Std. Error 95% Confidence Level

ß HILLSLOPE 1 C -1.00 0.04 -1.079 -0.9233
ß HILLSLOPE 2 C -0.99 0.02 -1.046 -0.9437
ß HILLSLOPE 3 C -1.01 0.05 -1.112 -0.9072

ß (avg) AVG HILLSLOPE -0.998 0.019 -1.08 -0.917
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Figure 11 a. Chrysin Response Curve
Summary Table - LOG IC50

Replicate Status Values Std. Error 95% Confidence Level

i- LOG IC50 1 C -5.37 0.02 -5.414 -5.325
i- LOG IC50 2 C -5.48 0.01 -5.503 -5.456
i- LOG IC50 3 C -5.52 0.06 -5.653 -5.391

i- (avg) AVG LOG IC50 -5.45 0.05 -5.641 -5.255
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Figure 11 b. Aminoglutethimide Response Curve
Summary Table - LOG IC50

Replicate Status Values Std. Error 95% Confidence Level

i- LOG IC50 1 C -5.40 0.02 -5.436 -5.364

i- LOG IC50 2 C -5.41 0.03 -5.4 71 -5.343

i- LOG IC50 3 C -5.31 0.01 -5.326 -5.289

i- (avg) A VG LOG IC50 -5.37 0.03 -5.513 -5.223
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Figure 11 c. Ketoconazole Response Curve
Summary Table - LOG IC50

Replicate Status Values Std. Error 95% Confidence Level

¡J LOG IC50 1 C -5.06 0.02 -5.099 -5.01

¡J LOG IC50 2 C -4.97 0.01 -4.997 -4.939

¡J LOG IC50 3 C -5.19 0.03 -5.254 -5.129

¡J (avg) AVG LOG IC50 -5.07 0.06 -5.347 -4.792
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Figure 12a. Results of three-factor mixed effects analysis of variance across chemicals - Full Enzyme Activity
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Figure 12b. Results of three-factor mixed effects analysis of variance across chemicals - Background Control Activity QJ ..~ 0
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Figure 12c. Results of three-factor mixed effects analysis of variance across chemicals - Positive Control Activity
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Figure 12d. Results of three-factor mixed effects analysis of variance across chemicals - Negative Control Activity
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Study Number: WIL-431007

PROTOCOL AMENDMENT I

Sponsor: Battelle Memorial Institute

EPA Contract No.: 68-W-OI-023

A. Title of Study:

Validation of the Placental Aromatase Assay for Endocrine Disruptor Screening
(WA 4-16, Task 5)

B. Protocol Additions/Modifications

1 ) 4.2 Control Chemicals:

Table 2. Control Substances, the Basis for Selection of Lindane should
read: "Affects StAR and cholesterol metabolism; no aromatase

activity."

2) 5.2 Microsomes:

The entire Section has been replaced with (see Form A-198 dated
February 14,2005):

Human placental microsomes will be supplied to each laboratory by
the lead laboratory. 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 is 14 mglmL.

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.

Microsomes to be used for Task 5 must be stored in single-use vials in
order to control the number of freeze-thaw cycles. RTI provided each
laboratory -10 vials with 0.5 mUvia1. For the remaining vials, thaw
quickly in a 37 :t 1°C water bath, pool and homogenize the contents of
the vials that have not been used or only used once using a Potter-
Elvejhem homogenizer (about 5-10 passes). Do NOT pool the

W1L RESE,ARCH LABORATORIES.1NG 1407 GEORGE ROAD ASHLAND.OH 44805-9281 (419) 289.8700 FAX (419) 2893650

/mproi'ing human hea/lii and protecling lIie eni'ironmenl through scieiiti/ïc research services.oo
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microsomes if they are in vials that have been thawed and refrozen
more than once. After homogenizing the pooled microsomes, aliquot
100 l1L into individual single-use vials, flash freeze, and store at -70 to
-80°C for future use. By doing so, a single vial will be removed and
used each time a replicate is performed (one daily replicate of the
assay per vial). The residual microsomes from a used vial will not be
retained and should be disposed of.

On the day of use, microsomes are thawed quickly in a 37°C water

bath and then are immediately transferred to an ice bath. The

microsomes will be rehomogenized using a short burst of vortex
mixing prior to use. Vortex the sample about 5 seconds in the

microcentrifuge tubes in which they are stored and then remove an
aliquot directly from that tube for dilution for use in the assay. The
microsomes are then 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 2 h before proceeding with the assay. Appropriate

documentation of the time of thaw and time of 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.

3) 6 PROTEIN ASSAY:

The following paragraph is added:

Quality control samples wil be included in each replicate beginning

February 23, 2005 per e-mail from the Sponsor dated February 23,

2005, a copy of which is in the study records. These quality control
samples will be supplied by Pierce in a kit containing diluted BSA
standards from 0.125 to 2.0 mg/mL. The standards containing 0.125,
0.5 and i.o mg/mL BSA will be analyzed in conjunction with the
analysis of the microsome preparation. The experimental BSA

concentration will be determned by the extrapolation of the

él~i
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absorbance value using the curve developed using the protein
standards, just as is done for the microsome preparation.

4) 8 DETERMINA TION OF THE RESPONSE OF AROMA T ASE
ACTIVITY TO REFERENCE CHEMICALS:

The final two bulleted points should include the reference chemical

concentrations and thus read:

. 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 io.6M)

5) 9 DATA ANALYSIS:

The notation FEAC and BAC will be discontinued at the request of a
reviewer in all future reports and protocols and will be replaced with
Full Enzyme Activity Control and Background Control, respectively.

6) 9.2.1 Concentration Response Fits for the Test Substance:

The 'status' of the inhibition curve will now be characterized as:

· Complete curve - 0-100% Inhibition

. Incomplete curve - data points to at least 50% inhibition

. No Inhibition - no data points below 80%

C. Reasons for Protocol AdditionslModifications:

1) Table 2 Lindane Basis for Selection is changed due to a typographical error.

2) Microsomes were re-aliquoted into volumes suffcient to complete one assay in
order to eliminate further freeze/thaw cycles and ensure that all labs completing
this task use microsomes that have been treated similarly.

The thawing time of the microsomes on the day of the assay and the time of use
must be documented to confirm that the microsomes were thawed for no more
than 2 h before the initiation of the assay. The microsomal activity can decrease
if the microsomes are kept in a thawed state for greater than 2 h.
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Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-023

WIL-431007
Protocol Amendment I
Page 4

The protein stock is viscous, and material readily adheres to the homogenizer and
plunger. After the smaller aliquot of protein stock has been homogenized, the
requisite volume cannot be collected from the vesseL. This issue has resulted in a
decision to omit the homogenization step and just use vortexing to disperse the
microsomes prior to removing an aliquot for use on the assay.

In conjunction with this change, the protein concentration results and full enzyme
activity values must be monitored from day-to-day and within a day where
relevant to evaluate increases in variability. This decision is also documented on
Form A-198.

3) Questions regarding the protein concentration of the microsomal preparation

among laboratories participating in W A 4-16 necessitated the inclusion of
externally prepared quality control samples.

4) The control chemical concentrations are included in Section 8 for clarity.

5) The notation FEAC and BAC for Full Enzyme Activity Control and Background
Activity Control are not in favor with the reviewer and will no longer be used.
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6) The status of the curves (C, II, iX) is not in favor with the reviewer and has been
replaced with the descriptions complete, incomplete, and no inhibition.

Approved By:

Battelle Memorial Institute

C( .~-/O-o5
Date

Prepared By:

WIL Research Laboratories, LLC

3 /~Jt~5

¿~,d?~~)
Director, Metabolism and

Analytical Chemistry

3/;~/oS-
Óate
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PROTOCOL

VALIDA nON OF THE PLACENTAL AROMA T ASE ASSAY
FOR ENDOCRINE DISRUPOR SCREENING (WA 4-16, TASK 5)

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, OR 44805-9281
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1 OBJECTIVE:

Task 5: Conduct Studies with Centrally Prepared Microsomes

The objective of this protocol is to describe procedures for conduct of the aromatase
assay using human placental microsomes. In this task, WI (as one of the

paricipating laboratories) will conduct studies with four potential aromatase

inhibitors (reference chemicals) to demonstrate the responsiveness of the assay.
Microsomes wil be prepared by the lead laboratory (RT! International) and supplied
to WlL, as one of the paricipating laboratories.

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 reference and control chemicals on microsomal enzyme activity is
evaluated by measuring the amount of the product of the enzyme-catayzed substrate
oxidation that is formed.

2 PERSONNL INVOLVED IN THE STUDY:

2.1 Sponsor Representatives:

Jerr D. Johnson, Ph.D., DART.
Work Assignment LeaderlStudy Monitor
Endocrine Disruptor Screening Program
Battelle Memorial Institute
Tel: (614) 424-4499

Fax: (614) 424-5221

Email: johnsojd(Qbattelle.org

David P. Houchens, Ph.D.
Program Manager
Endocrine Disruptor Screening Program
Battelle Memorial Institute
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2.2 U.s. EPA Representatives:

Gary E. Timm, M.S., M.A.
Work Assignment Manager
Endocrine Disruptor Screening Program
U.S. EPA

Linda Philips, Ph.D.

Project Offcer
Endocrine Disruptor Screening Program
U.S. EPA

2.3 WIL Study Director:

Jennifer Thomas-Wohlever, Ph.D.
Research Scientist, Metabolism
Tel: (419) 289-8700

Fax: (419) 289-3650

Email: jwohlever(iwilresearch.com

2.4 WIL Deputy Director:

Christopher J. Bowman, Ph.D.
Staff Toxicologist, Developmental

and Reproductive Toxicology

2.5 WIL Staff Involved with Study:

Joseph F. Rolson, Ph.D.
President, Director

Daniel W. Sved, Ph.D.
Director, Metabolism and Analytical Chemistry

Terry L. Johnson, Ph.D.
Associate Director, Metabolism

Donald G. Stump, Ph.D., DAB.T.
Associate Director, Developmental

and Reproductive Toxicology

Justin Godsey, B.S.
Biologist, Metabolism
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Lewis E. Kaufman, M.S., RAC, RQAP-GLP
Director, Regulatory Affairs and Services

Heather L. Osborn, B.S., RQAP-GLP
Manager, Quality Assurance

Pete Resnis, B.S.

Senior Research Chemist, Metabolism

Aimee Mahoney, B.S.
Group Supervisor, Metabolism

2.6 Statistical Analysis:

Les Freshwater, M.S.
BioST AT Consultants, Inc.

3 STUDY SCHEDULE:

Proposed First Replicate Assay Date: Januar 31, 2005

Proposed Last Replicate Assay Date: February 16,2005

Proposed Unaudited Data Submission Date: Februar 18,2005

Proposed Audited Report Date: March 18,2005

4 REFERENCE & CONTROL CHEMICAL DATA:

Reserve samples of the reference and control chemicals used in this study wil be
collected by the Sponsor and will be stored at the Sponsor's facility. Therefore, no
reserve samples for this study wil be collected by WIL Research Laboratories, LLC.

4.1 Reference Chemicals:

The reference chemicals for this task are amno glutethimide, chrysin, econazole
and ketoconazole (see Table 1).

amino lutethimide
chr sin

econazole (nitrate)
ketaconazole

Table i. Reference Chemicals for Task 5

Reference CAS Molecular Formula Molecular
Chemical Number Weight

( mol)
232.3
254.2
44.7
531.43

Basis for Selection

125-84-8
480-40-0

24169-02-6
65277 -42-1

C13H1i;iOi
C1sHio04

C1gH1 Cl¡NiO-HNO¡
Ci6HigCliN404

Non-steroidal aromatase inhibitor
Potent flavonoid

Potent imidazole anti-fun al
Weak imidazole anti-fun al

ìrt~~ ~'1iH.t !!r. '!' ¡¡ ¡..~
lbi- -¡tiff

-86-



Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-023

PageS of 24
WIL-43 i 007

January 3 i. 2005

Reference chemical stock solutions wil be prepared and analyzed by Battelle's
Chemical Repository (CR) and distributed to the laboratories. Therefore,
documentation that the specified reference chemicals, CAS numbers, lot
numbers, etc. were used and stored according to the Sponsor's standard

operating procedures will be maintained by the Sponsor and stored at the
Sponsor's facility. All four reference chemicals wil be formulated in

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 ¡. in a 2 mL assay) in order to minimize the potential of the
solvent to inhibit the enzyme. 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
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. Stability of
the reference chemical stock solutions wil also be conducted by the Sponsor.
Personal safety data are to be provided by the Sponsor. It is the responsibility
of the Sponsor to notify the testing facility of any special handling requirements
of the reference chemical stock solution. A material safety data sheet (MSDS)
wil be provided by the Sponsor by the time the reference chemicals arve at

the laboratory.

4.2 Control Chemicals:

The known aromatase inhibitor, 4-hydroxyandrostendione (4-0H ASDN), is
used as the positive control substance. A known aromatase non-inhibitor,
lindane, will be used as the negative control substance. Table 2 contains

identity and property information for these substances.

Table 2. Control Substances

Control CAS Molecular Molecular Target Basis for Selection
Chemical Number Formula Weight Concentration

(gfmol) in Assav (M)
4-0H ASDN 566-48-3 CI9Hz6O) 302.4 5 x 10~ Known aromatase inhibitor

Affects and cholesterol
Lindane 58-89-9 C~Ci6 290.8 i x 10-6 metabolism; no aromatase

activity

Control chemical stock solutions will be prepared and analyzed by the CR and
distributed to the laboratories. Therefore, documentation that the specified

control chemicals and lot numbers were used and stored according to the
Sponsor's standard operating procedures wil be maintained by the Sponsor and
stored at the Sponsor's facility. The first control chemical, 4-0H ASDN, will
be formulated in ethanoL. Lindane wil be formulated in 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 ilL in a 2 mL assay) in order to

-87-



Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-023

Page 6 of 24
WIL-43 I 007

Januaf) 31, 2005

minimize the potential of the solvent to inhibit the enzyme. Fresh dilutions of
the stock solution will 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 chemical (Table 2) can be achieved by the addition of 20 ilL of the
dilution to a 2 mL assay volume. Information on storage conditions for control
chemical stock solutions will be provided by the CR. Stability of the control
chemical stock solutions will also be conducted by the Sponsor. Personal safety
data are to be provided by the Sponsor. It is the responsibility of the Sponsor to
notify the testing facility of any special handling requirements of the control
chemical stock solution. A material safety data sheet (MSDS) will be provided
by the Sponsor by the time the control chemicals arve at the laboratory.

5 ASSAY MATERIALS RECEIPT AND/OR PREPARATION:

A suffcient supply of chemical reagents, radiolabeled androstenedione, and placental
microsomes wiJ 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 solution
wil be documented in the study records.

The procedure for identification of the test system will 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 Assav Substrate. r3HlASDN + ASDN:

5.1.1 Substrate Name/Supplier:

The substrate for the aromatase assay is androstenedione (ASDN). Non-
radiolabeled and radiolabeled ASDN will be used. The non-radiolabeled
ASDN and the radiolabeled androstenedione ((I (J3H)-androstenedione,
eH)ASDN) will be provided to the laboratories by Perkin Elmer. The
CR 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 ¡3H)ASDN wil be assessed by the lead
laboratory and this information wil be included in the study reports.
The radiochemical purity of the eH)ASDN will be greater than
approximately 95 percent.

5.1.2 Preparation of Substrate Solution for use in Aromatase Assay:

Since the specific activity of the stock ¡3H)ASDN is too high for use
directly in the assay, a solution containing a mixture of nonradiolabeled
and radiolabeled eH)ASDN is prepared such that the final concentration

~,,".;~l .._ .....:~ I, t~
==;; .;:::::; ii__ _ 'n ,....~ _
:¡~ ;.1.; ijj ¡: i:'jrr

ä~w~ii A'&

-88-



Project No.: Wi L -431007
Battelle

EPA Contract No.: 68-W-01-023

Page 7 of 24
WIL-43Ioo7

January 31. 2005

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 of 2 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 eHJASDN with a specific activity of 25.3 Ci/mmol and a
concentration of 1 mCi/mL. Prepare a 1: 100 dílution of the radiolabeled
stock in buffer. Prepare a 1 mglmL solution of ASDN in ethanol and
then prepare dilutions in buffer to a final concentration of 1 ¡.glmL.

Combine 4.5 mL of the 1 ¡.glmL solution of ASDN, 800 f- of the
eHJASDN 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 i-L) and combine with scintilation cocktail for
radiochemical content analysis. The addition of 100 f- of the substrate

solution to each 2 mL assay volume yields a final eHJASDN
concentration of 100 nM with 0.1 ¡.Ci/tube.

5.2 Microsomes:

Human placental rncrosomes wil be supplied to each laboratory by the lead
laboratory. 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 is 14 mglmL.

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,
bottes, 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.

On the day of use, microsomes are thawed quickly in a 37 :t 1°C water bath and
then are immediately transferred to an ice bath. The microsomes wil be
rehomogenized using a Potter-Elvejhem homogenizer (chilled in ice bath, about
5- 10 passes) prior to use. The microsomes ar diluted in buffer (serial dilutions
may be necessary) to an approximate protein concentration of 0.025 mglmL.
The addition of 1 mL of that microsome dilution wil result in a final
approximate protein concentration of 0.0125 mglmL 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 will not be left
on ice for longer than approximately 2 h before proceeding with the assay or
microsomal enzyme activity may be decreased.
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Excess undiluted stock microsomes may be flash frozen in dry icelethanol and
returned to -70 to -80°C storage for future use. If possible, stock mIcrosomes
should be refrozen and divided into aliquots appropriate for use prior to
refreezing in order to minimize the number of freeze/thaw cycles.

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 Assay Components:

5.3.1 Buffer:

The assay buffer is 0.1 M sodium phosphate buffer, pH 7.4. Sodium
phosphate monobasic and sodium phosphate dibasic are used in the
preparation of the buffer. Solutions of each reagent at 0.1 M are
prepared in distilled, deionized water and then the solutions are
combined to a final pH of 7.4. The assay buffer may be stored

refrigerated (2-8°C) for up to one month.

5.3.2 Propylene Glycol:

Propylene glycol is added directly to the assay as described in Section 7.

5.3.3 NADPH:

NADPH (ß-nicotinamide adenine dinucleotide phosphate, reduced fonn,
tetrasodium salt) is the required co-factor for CYP19 (aromatase

enzyme). The Sponsor will provide the NADPH to be used in the assay.
The final concentration in the assay wil be 0.3 ro. Typically, a 6 ro

stock solution is prepared in assay buffer and then 100 ¡. 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 will be detennined on each
day of use of the microsomes in the aromatase assay. A 6-point standard curve will
be prepared, ranging from approximately 0.13 to 1.5 mg proteinlmL. The protein
standards wil be made from bovine serum albumin (BSA). Protein wil be
determned by using a DC Protein Assay kit purchased from Bio-Rad (Hercules, CA).
To a 25 ¡iL aliquot of unknown or standard, 125 ¡iL of BioRad DC Protein Kit
Reagent A wil be added and mixed. Next, 1 mL of BioRad DC Protein Kit Reagent
B will be added to each standard or unknown and the samples will be vortex mixed.
The samples will be allowed to sit at room temperature for at least 15 minutes to
allow for color development. The absorbances are stable for about 1 hour. Each

-90-



Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-023

Page 9 of Z4

WIL-43 1007
January 31, Z005

sample (unknown and standards) will be transferred to appropriate cuvettes and the
absorbance (750 nm) wil be measured using a spectrophotometer. The protein
concentration of the microsomal sample wil be determined by extrapolation of the
absorbance value using the curve developed using the protein standards,

7 AROMATASE ASSAY (SEE APPENDIX A):

The assays will be performed in 13xlOO mm test tubes maintained at 37 :: 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 tLL), eHlASDN + ASDN
substrate, 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 the table below.

Human Placental Microsomal Aromatase Assay-Optimized Conditions
Microsomal Protein 0.0 125 mg/mL'
NADPH 0.3 rn'
(JH)ASDN + ASDN 100 nM'
Incubation Time 15 minutes

, Final concentrations

The tubes and the microsomal suspension will be placed in a 37 :: 1°C 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 will be 2.0 mL, and the tubes will be incubated for 15 minutes.
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 will then be centrfuged
for 10 minutes at approximately 162 x g. The methylene chloride layer will 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) will be transferred to 20-mL liquid
scintilation counting vials. Liquid scintilation cocktail (Utima Gold, Packard,
approximately 10 mL) wil be added to each counting vial and shaken to mix the
solution. The radiochemical content of each aliquot will be determined as described
below.

Analysis of the samples will be performed using a liquid scintillation counter (LSC).
Radiolabel found in the aqueous fractions represents 3HiO formed. One 3HiO
molecule is released per molecule of ASDN converted to estrogen in a stereospecific
reaction. Thus, the amount of estrogen product formed is determned by dividing the
total amount of 3HzO fanned by the specific activity of the eHlASDN substrate
(expressed in dpm/nmol). Results will be presented as the activity (velocity) of the
enzyme reaction. The activity of the enzyme reaction is expressed in nmol
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(mg proteinylmin'l 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

Each replicate will 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 to ensure that the replicates are conducted
blind for reference chemical identity. This task will be conducted in three

independent replicates by each laboratory. 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 four 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 of a given reference
chemical is described in Table 4.

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 test substance solutions) and

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

activity controls, except NADPH)
. positive controls (all components that ar in the full aromatase activity controls,

except vehicle, and with the addition of 4-0H ASDN at a single concentration)
. negative controls (all components that ar in the full aromatase activity controls,

except vehicle, and with the addition of lindane at a single concentration)

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 Section 7 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 will be adjusted so
the total incubation volume remains at 2 mL.
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After completion of the first replicate, the data will 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
concentrtion 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.

T bl 4 R D Ch iS d D .a e e erence emica tuiy esi gn
Sample Type Repetitions Description Test Chemical

(test tubes) Concentration
(M final)

Full Enzyme Activity Control 4 Complete assay" with reference N/A
chemical vehicle control

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

omitting NADPH
Positive Control 4 Complete assay' with positive 5 x 10-0

control chemical (4-0H ASDN)
added

Negative Control 4 Complete assay' with negative i x lO~
control chemical (lindane)

added
Reference Chemical Concentration i 3 Complete assay with Reference i x 10-0

Chemical added

Reference Chemical Concentration 2 3 Complete assay with Reference i x 10--

Chemical added

Reference Chemical Concentration 3 3 Complete assay with Reference i x 10-0

Chemical added

Reference Chemical Concentration 4 3 Complete assay with Reference i x 10'"

Chemical added

Reference Chemical Concentration 5 3 Complete assay with Reference i x 10'

Chemical added

Reference Chemical Concentration 6 3 Complete assay with Reference i x 10-0

Chemical added

Reference Chemical Concentration 7 3 Complete assay with Reference i x 10"

Chemical added
Reference Chemical Concentration 8 3 Complete assay with Reference 1 x 1O-'U

Chemical added
. ",The Complete Assay contains buffer, propylene glycol, microsomal protein, ( H)ASDN+ASDN and

NADPH
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9 DATA ANALYSIS:

9.1 Aromatase Activitv and Percent of Control Calculations:

Relevant data are entered into the latest version of the Excel 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. A working
guidance document detailing the use of this spreadsheet is included as Appendix
B.

9.2 Statistical Analysis:

9.2.1 Concentration Response Fits for the Test Substance:

For the reference chemicals multiple independent replicates of the
concentration response curve fit wil be camed out. The number of
replicates will be three.

For each replicate two repeat tubes of the full enzyme activity controls
(FAC), the background activity controls (BAC) and the positive and
negative controls will be run prior to the to repetitions of the graded

concentrations of the reference chemical and two repeat tubes of each
control will be run following the repetition of the reference chemicaL.

Three repetitions will be prepared for each concentration of the

reference chemicaL.

For each repeat tube (FAC, BAC, positive, and negative controls and
each reference chemical concentration) the Excel database spreadsheet

will 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 BAC 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 BAC 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 FEAC tubes and
multiplying by 100. Nominally one might expect for an inhibitor the
percent of control activity values to vary between approximately 0%
near the high inhibition concentrations and approximately 100% near the

~~rF ~.~ r~ f ~ q~
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low inhibition concentrations. However due to experimental variation
individual observed percent of control values wil sometimes extend
below 0% or above 100%.

Concentration response trend curves will be fitted to the percent of
control activity values within each replicate at each reference chemical
concentration. Concentration is expressed on the log scale. In

agreement with past convention, logarithms will be common logarthms
(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 == logarthm (base 10) of the concentration
DA VO == average DPMs across the repeat tubes with the same reference

chemical concentration
ß == slope of the concentration response curve (ß will be negative)

J. == 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 logarthm of concentration within each
replicate:

Y = 100/(1 + IO(~-X)ßJ + f:

where f: is the varation among repetitions, distributed with mean 0 and
varance proportional to DA VO (based on Poisson distrbution theory
for radiation counts). The varance is approximated by Y.

The response curve will be fitted by weighted least squares nonlinear
regression analysis with weights equal to l/Y. Model fits wil be cared

out using Prism software (Version 3 or higher). Observed individual

percent activity values above 100% wil be set to 99.5%. Observed
individual percent activity values below 0% will be set to 0.5%.

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 summarzed as
ICso (10 i-) and slope (ß). The estimated IC50 for a reference chemical
will be a (weighted) geometric mean across the replicates. The

estimated overall standard error will be based on the standard errors

within each replicate and the replicate-to-replicate varability. The
average value and standard error of 10gioICso or ß and the replicate-to-
replicate component of variation wil be calculated based on a one-way

-95-



Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-023

Page 14 of 24
WIL-31oo7

January 31, 200S

random effects analysis of varance model fit. For each reference

chemical and replicate the estimated 10glOICso (fl), the within replicate
standard error of fl, the ICso, the slope (ß), the within replicate standard
error of ß, and the "Status" of each response curve wil be displayed in a
table. The "Status" of each response curve is indicated as:

. "en Complete. i.e. ranging from essentially 0 percent to 100

percent of control.
. "IT" Incomplete. But can interpolate to 10glOICso.

. "IX" Incomplete. But must extrapolate to 10glOICso.

Replicates for which a concentration response curve cannot be fitted
(and so an ICso cannot be estimated) wil be referred to as
"noninhibitors" .

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 logarthm 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 logarthm of reference chemical

concentration on the same plot. Plotting symbols wil 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

logarthm of reference chemical concentration. The average

concentration response curve across replicates will be superimposed on
the same plot.

For each replicate treat (ß, fl) as a random varable with mean (ßavg,
l.vg). Let X and Y (Ooe Y oe100) denote logarthm of concentration and

percent of control, as defined above. The average response curve is

Yavg = 100/(1 + 10 jlvg(~vg . Xl).

Slope (ß) and 10glOICso (fl) wil also be compared across replicates based
on one-way random effects analysis of varance, treating the replicates
as random effects. For each of ß and fl, plots will be prepared that
display the parameters within each replicate with associated 95%
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confidence intervals based on the within replicate standard error and the
average across replicates with associated 95% confidence interval
incorporating replicate-to-replicate varation.

9.2.3 Graphical and Analysis of Variance Comparisons ofFEAC, RAC,
and Positive and Negative Control Percent of Control Across
Reference Chemicals and RepJicates:

Within each replicate of each reference chemical quadruplicate

repetitions will be made of the FEAC control, BAC control, and
negative and positive control tubes. Half the repetitions wil be cared
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 will be adjusted
for background DPMs, divided by the average of the (background

adjusted) FEAC control values, and expressed as percent of control.
The average of the four BAC controls within a replicate must
necessarily be 0 percent and the average of the four FEAC controls
within a replicate must necessarly be 100 percent The FEAC controls
percent of control, the BAC 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% (BAC control) or 100% (FEAC control) respectively.
These plots wil display the extent of consistency across reference

chemicals and replicates with respect to average value and varability
and wil provide comparsons 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) across reference chemicals
and replicates within reference chemicals. Each plot will have a
reference line of O.

Three-factor mixed effects analysis of varance models wil be fitted,
separately for the FEAC control, the BAC control, and the positive and
negative control tubes. The fixed effect factors in the analysis of
varance will be

· reference chemical

· portion (beginning or end)
· portion by reference chemical interaction.
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The random effects will be

. replicate nested within reference chemical

. porton by replicate within reference chemical interaction.

The residual error varation corresponds to repetition within reference
chemical, replicate, and portion. The response wil be percent of
control. Since for the BAC and FEAC 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 varation associated with the reference chemical effect and

the replication within reference chemical effect are both necessarly
constrained to be O.

If the daily replicates are in control the portion main effect and the
portion by replicate within reference chemical interaction should be

nonsignificant. If the portion by replicate within reference chemical

interaction is significant the nature of the effect will be assessed by
comparng the portion effect within each replicate within reference
chemical to the portion effect averaged across replicates within
reference chemical, adjusting for simultaneity by Bonferroni's method.

9.2.4 Statistical Software:

Concentration response curves will 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 summar tables, graphical displays, analysis of
varance, and multiple comparsons wil be carried out using PRISM,
Excel, the SAS statistical analysis system, Version 8 or higher, or other
general purpose statistical packages (e.g. SPSS), as convenient.

9.2.5 Interlaboratory Statistical Analysis:

The lead laboratory and each of the participating laboratories wil cary
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 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.
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10 QUALITY ASSURANCE:

The study will 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 and the appropriate provisions of the EPA TSCA
and FIA Good Laboratory Practice Standards published in the Federal Register (40
CPR Par 792 and 40 CFR Par 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 BioST AT Consultants, Inc.
following the current procedural guidelines of BioSTAT Consultants Inc. BioSTAT
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 of WIL Research Laboratories, LLC.

Formulation of the reference and control 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 wil 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 WI master list of regulated studies.

11 RECORDS TO BE MAINTAINED:

All specimens and original raw data records, as defined by WI 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 will be stored as defined by the Sponsor's
applicable standard operating procedures.

12 WORK PRODUCT:

The Sponsor will 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, will 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
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Laboratories, LLC will charge a monthly archiving fee for retention of all work
product. Appropriate supporting documentation for statistical analyses conducted and
reported by BioSTAT Consultants, Inc. will 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 carer
for shipment. WIL Research Laboratories, LLC wil not be responsible for shipment
following delivery to the common carer.

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 calenda days of

completing the incubations/analyses. This interim data submission will not be
audited by the Quality Assurance Unit and wil be identified as "unaudited
preliminary data." The data will be checked for accuracy by the technical staff.

Interim data summares, 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 summares wil 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 test chemical repetition), percent of control activity, ICso, slope and
graphs of activity versus log chemical concentration.

In addition, draft and final reports will contain tables and graphs, as appropriate,

containing the results of the intra-laboratory statistical analyses described in Section 9
of this document.

Draft final and final reports will 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 permtted as par of the cost of the study, from
which the Sponsor's reasonable revisions and suggestions will 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 will review the
draft report and provide comments to WIL within a two-month iime frame following
submission. WIL will submit the final report in a timely manner following receipt of
comments. If the 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 repOlt following appropriate written notification to the
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Sponsor. One electronic copy (PDF format) will 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 wil 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 will 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.

15 PROTOCOL APPROVAL:

Sponsor approval received via fflZtl.7 on II?. 8' 10$

Date3¡l~~~1¡lt-
Director, Metabolism and
Analytical Chemistry

WIL Research Laboratories, LLC

/\ r-\ ('\1 ~i l' i' ìj
( \ !t.lr -u. ii'.' ,)-(- 0.5
\ Je) D. ohnsògPh.D., D.A.B.T. Date
"-ork Assignment Leader/Study Monitor

Endocrine Disruptor Screening Program
Battelle Memorial Institute

4J ¡¿ ~4~ :f-r
David P. Houchens, Ph.D. Dat
Program Manager
Endocrine Disruptor Screening Program
Battelle Memorial Institute

16 PROTOCOL REVIEW:

9 ~.i . - ( _. "r"... .- \.; 'J. 1 1 r I ¡ -, '\c
n~9.ji~'dt A--lj,, i \-?)il.. . d /v"\- i"j ¡iX__LuC\J ,+-i-v::Heather L. Osborn. B.S., RQAP-GLP Date Tern L. Pollock, B.A. Date
Manager, Quality Assurance Quality Assurance Manager
WIL Research Laboratories, LLC Endocrine Disruptor Screening Program

Battelle Memorial Institute

...m

.!iW
f.~
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Appendix A

Combine in a lest rube
(concentrtions are final in a 2 mL volume):

0.1 mL propylene glycol
100 oM ¡'JASDN (0.1 IiCi)

0.3 ro NADPH

20 ilL 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
Warm ca 5 min in a 37 °C water batl War ca 5 min in a 37°C water bath~ k-

Add i mL microsomal suspension to each test rube

+
Incubate at 37 .C for 15 minutes in shaking water bath

l
Add 2 mL of CH!CL, to quench enzye reaction; vortex ca 5 s, place

on ice; vortex 20-25 s, centrfuge for 10 min at a settng of 162 x g (avg)

+
Remove and discard organic layer. Add 2 mL CH,CL, to

lest tube containing aqueous layer; vortex for ca 30 s;
centrfuge for 10 min at a settng of 162 x g (avg)

l
Remove and discard organic layer. Add 2 mL CH,Cl! to

test tube containing aqueous layer; vortex for ca 30 s;
centrfuge for io in at a setting of 162 x g (avg)

l
Remove and discard organic layer. Trasfer aqueous layer to a vial

with cap; trnsfer duplicate 0.5 mL aliquo~ to LSC vials;
add lO mL scintillation cocktal, count in LSC

,tt:
llf
'I..õf..
g~ :
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Notes for use of the spreadsheet:
Arornatase_Master_ Version1.1.xls

Substrate Specific Activity Worksheet

This worksheet calculates:
i. The radiochemical content (DPM/mL) of the substrate solution
2. The new specific activity of the r3H)ASDN in the substrate solution

The first item is based on the results of LSC analysis of weighed aliquots of the substrate
solution

The second item is calculated by:
1. determining the mass of ASDN (both radiolabeled 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 CH)ASDN.

2. the radiochemical content (mCi/g) of the solution is then divided by the mass of
ASDN/g solution to arve at the new specific activity for ¡3HJASDN 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
Specific activity of the stock CH)ASDN (¡.Ci/mmol)

Protein Worksheet

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

Data to be input include the concentration of protein standard stock solution (mg/lO 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
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measured). The concentration of protein in the unknowns is calculated based on the
standard curve.

Microsome and Chemical Dilutions Worksheet

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

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

Test 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:
Aliquot volume
DPM measured for each aliquot of each sample.

Output:
The worksheet calculates the average DPMJmL for each repetition (test tube 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

\!~
.IC'¡
IT.'ln
~~;~ õU.

£s, r.t~ ää ~:i¡l¡
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Output: Percent conversion to product

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
detennned in negative control tubes

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

Data output: nmol 3HiO 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)

Resull'i Summary Worksheet

This worksheet summarzes the results.

Section 1 (Columns A-D, Rows 3-15)
This section summarzed 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 summarzes 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 test chemical concentration and
replicate and organizes the data in a format suitable for importation into Prism Software.

Data input: None

Output: Percent of control values with data aranged in a format suitable for importation
into Prism Software.
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Combine in a tet lUbe
(cocentrtion ar final in a 2 mL volume):

0.1 mL l,ropylene glycol
100 oM r JASDN (0.1 iii)

0.3 mM NADPH

20 il tet substance solution or vehcle

Dilute to I mL totl volume in phosphate buffer, pH 7.4 Dilute Microsome to ca 0.025 mglmL

l l
Wan ca 5 min in a 37 "C water balh War ca 5 min in a 37 .C water balh~ .-

Add I mL micrl sussion to each tet lUbe

.l
locbaic at 37 "C for 15 minute in shng walc batl

.l
Add 2 mL of CH:ili to quench en recton; vorex C3 5 s, place

on ice; vorx 20-25 s, ce1rfuge for 10 mi at a senig of 162 x g (avg)

.l
Remove and disc orc layer. Add 2 in CHiCh to

let tube cotaning aque Iay~ vor for ca 30 s;
cetrfuge for 10 min at a seng of 162 x g (avg)

l
Remve and disc orgac laye. Add 2 mL CHiCli to

test tube cotang aqueo lay~ vortx for ca 30 s;
cetrfuge for 10 mi aU sellng of 162 x g (avg)

l
Remove and di oranic laye. Trafer aqueous layer to a vial

with cap; irfer duplicate 0.5 mL aliquot to LSC vials;

add 10 mL scntillation cocktl, count in LSC
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4.0 PROJECT ORGANIZATION

The u.s. Environmental Protection Agency (EP A) 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 will be 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 Offce 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. EP A 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 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 (W A 4-10).

The objectives of this work assignment are to use the now optimized assay: (l) 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 10 reference chemicals with different modes of action in order to
evaluate assay relevance.

This work assignment is composed of multiple studies that are to 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 5 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 will be managed at RTI, Battelle, WIL, and In Vitro. At
each of these laboratories, there will 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 will 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 and through the use of
written monthly reports.

General scientific direction and supervision of the work performed under this work
assignment will be provided by Dr. Jerry D. Johnson, Battelle and Dr. James Mathews, RTI
Intemational. Dr. Johnson will 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 will execute the necessary tasks required in
the study protocols and ensure the data are collected and handled appropriately. All ofthese tasks
are clearly defined in the study protocol.

The Quality Assurance Unit (QAU) representative for each laboratory will administer the
QAPP for the EDSP facility QA team members. The specific responsibilities 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
andlor 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.
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· Maintain complete facility-specific QA records related to the program.

· Submit copies ofresolved 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 will serve as the
principal interface with the EP A'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
procUlement of all subcontracts, consultants, and purchased materials and services, and will
facilitate schedule and cost control. He has played a similar role on ten other large, multi-year,
level-of-effort task-order contracts for EP A. Thus, he will 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 Oul monthly progress reports.

Ms. Teni Pollock, the EDSP QA manager at Battelle, will direct a team of QA 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 reports, 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 assUles that the QA function is independent of
the technical activities on the program.

5.0 PROBLEM DEFINITON/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
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the microsomal assay to detect known aromatase inhibitors, and compare the perf0l11anCe of a
recombinant assay system and the placental microsomal assays. Concel1S with this initial work
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 detel11ine 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 1
summarizes the validation tasks and the laboratory(ies) involved for each experimental task.

Table 1. Validation Study 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 (RTI/Participating La bora tories

Laboratories)

6 Prepare/Analyze Microsomes and Conduct Positive Lead Laboratory + 3 Participating
Control Study at Two Participating Laboratories; Laboratories
Analyze Microsomes at Lead and One Participating
Laboratory

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 = Endodrine Disruptor Method Validation Committee
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5.2 Backqround

The Food Quality Protection Act of 1996 was enacted by Congress to authorize the EP A
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. EP A 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 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 EDMV AC 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 secondaiy 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 perf0111ed 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 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 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 1 Screening Battery. This assay will detect
environmental toxicants that possess the ability 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 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
(W A 4- i 0). The objective of the CUlTent work assignment is to use the now optimized assay to
obtain intra- and interlaboratory assay variability estimates to complete the validation of the
human placental microsome aromatase assay.

6.0 PROJECT/TASK DESCRIPTION

Only Task 5 is under the control of this QAPP. However, this QAPP also addresses the
other three experimental tasks in this work assignment and will be reissued prior to the start of
each new task together with a finalized task-specific template protocol included as an attachment.
The Task 5 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. R TI 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 micro somes to the other laboratories for use in this
task. Battelle/R TI 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 of a 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 doselresponse curve from which an ICso may be calculated.
Control llns 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 its results in a separate spreadsheet for each of the three
replicates and the results were compared both within and between laboratories.

The results of this experiment require technical review and approval prior to proceeding to
Task 5.

Task 5: Conduct Studies with Centrally Prepared Microsomes

This Task will be completed by staff at R TI, Battelle, WIL and In Vitro R TI will provide
human placentalmicrosomes to the other laboratories for use in this task. Battelle/RTI will
provide a boilerplate protocol for this Task to the participating laboratories which they will use to
prepare their laboratory-specific protocols. These protocols will contain all necessary technical
detail for the conduct of this Task. Briefly, the Task requires that each laboratory conduct three
independent replicate studies on each of four test chemicals. All three replicates for a given
chemical will be conducted by the same technician within a laboratory. Control tUns are also
included in each assay set to measure full aromatase activity (without any inhibitor added) and
background activity (without NADPH co-factor). In additional 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 test
and control chemicals to each laboratory as individual stock solutions and will conduct all
necessary pre-assay chemistry activities for the test and control chemicals.

Each laboratory will present their results in a separate spreadsheet for each of the three
replicates and the results will be compared both within and between laboratories.
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The results of this experiment would require technical review and approval prior to
proceeding to Task 7.

Task 6: Prepare Microsomes in Two Participating Laboratories

There are two activities in this Task. The first, to be conducted by Battelle and In Vitro,
requires 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 will conduct two independent replicates of the Positive Control Study
(as used in Task 4) using their microsomal preparations. RTI/Battelle will supply a template
protocol that includes all technical detail required for the conduct of these experiments. Battelle's
CR will supply 4-0H ASDN to each laboratory as a stock solution. The laboratories will submit
the results of these studies to Battelle and the data will be reviewed by Battelle and R TI prior to
submission to EP A. After EP A approves the results, the second poiiion of the Task can be
initiated.

For the second activity in this Task, Battelle and In Vitro will each ship portions of their
placental microsomes preparations to the other three participating laboratories. Each laboratory
will measure the protein content and (uninhibited) aromatase activity of the microsomal
preparations from both laboratories.

Each laboratory will present their results in a separate spreadsheet for each replicate and
the results will be 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.

RTI/Battelle will supply a template protocol describing all technical details for this task to
the participating laboratories from which they will 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 will be conducted by the same technician within a laboratory.
Control runs also will 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 test and control chemicals to each laboratory as individual stock solutions and will
conduct all necessary pre-assay chemistry activities for the test and control chemicals.
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7.0 QUALITY OBJECTIVES AND CRITERIA

The endpoints for W A 4- 1 6 include the aromatase activity measured in the control and
inhibitor samples, the inter- and intralaboratory variance, and the ICso and slope values for each

inhibitor tested.

7.1 Data Qualitv Indicators

7.1.1 Precision

The activities of replicate tubes should be within the mean activity:i 15%. Each control
activity for each assayllaboratory should be within the overall mean:i 15% activity for that
control type for that laboratory.

Variance between laboratories and within laboratories will 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 should be statistically equivalent at the p? 0.1 leveL. Any modifications to
this criterion will be discussed with the sponsor and added to the QAPP by amendment.

ICso and slope values calculated for each inhibitor should be statistically equivalent at the
p?O.1 level both between and within laboratories. If data from an assay are statistical outliers, the
assay may be repeated.

7.1.2 Bias

The control samples that are run with each assay will be used to control for bias. If the
control samples for any assay do not meet the precision criteria described above, the assay may be
rerun. Assays will be conducted blind at the technician level for test chemical identity.

7.1.3 Accuracy

Accuracy of the liquid scintillation spectrometry (LSS) data (from which is derived the
aromatase activity) will be assessed by analysis of a sealed standard of known radioactive content.
If the radioactivity in the sealed standard is more than 5% different from the known value, the
data will not be used. Samples may be recounted on another LSS or on the same LSS after any
problems with the instrument are corrected.
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8.0 SPECIAL TRAINING/CERTIFICATION

All personnel involved in handling radio labeled materials will have completed a Radiation
Safety Training course. Training documentation will be maintained in the individual training
files. Each laboratory will be licensed to receive radiolabeled materials.

All personnel involved in handling human placental microsomes will have appropriate
training in the handling and disposition of biohazards. Training documentation will be
maintained in the individual training files.

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. Persoimel
participating in this training conducted the aromatase assay including full aromatase control and
background control samples and a series of 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 EP A for review.

9.0 DOCUMENTS AND RECORDS

9.1 Retention of Specimens and Records

Archiving procedures will be specified in the individual protocols.

9.2 Qualitv Assurance Project Plan

This QAPP will be distributed to project participants initially, and whenever revised.
Previous versions will 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 i of 1

is 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 Q APP wi ii be maintained, tracked, and managed by the
laboratories' QAU through the use of a master distribution list.
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9.3 Data Forms

All data fornis will 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 will 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 Storaqe Conditions

Microsomes must be stored at - 70 to -80°C and the freezer temperature records must be
maintained.

9.5 Reports

9.5.1 Interim Data Summary, and Draft and Final Reports

An interim data summary from each laboratory will be submitted to the EP A after
completion of each task. These data summaries will not be audited by Quality Assurance but will
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 EP A.

Each laboratory will 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 of these 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/Battelle will 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 will include:

. A bs tract

. Objectives

. Materials and Methods

. Results

. Discussion

. Conclusions
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. References

. Summary data with statistical analyses

. Appendices which will 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.

RTI/Battelle will prepare a final Work Assignment report that summarizes the results of
the entire Work Assignment. This report will consist of a statement of the objectives of the work
assignment, a summary of the results and a statement of conclusions for the Work Assignment.
The lldividual task reports will be referenced within this final report.

9.5.2 QA Assessment Reports

QA assessment reports are maintained as confidential files in the QAU

9.5.3 Status Reports

Status/progress reports will be submitted to the EP A Project Officer 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 will 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 of the incubation mixtures remaining after extraction with
methylene chloride (CH2Cb) will be placed in appropriate containers. The samples will be mixed
well prior to the removal of aliquots for liquid scintillation counting (LSC). If there is insufficient
time for preparing LSC samples on the day the assay is run, the samples will be refrigerated
overnight. Samples remaining after preparation of LSC aliquots should be frozen and stored at
about -20°e. These samples may be thawed, mixed and realiquoted, if necessary, due to
problems 'vvith LSC samples.

Each test and standard chemical will be supplied to the participating laboratories by
Battelle as a stock solution at the highest concentration necessary for use in the assay. These
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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 will be transferred to the Laboratories'
Material Handling Facility with a study specific transfer of material form. The samples will be
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 are run with each assay. These include 1) full aromatase enzyme activity
controls (FEAC), 2) background controls (BAC), 3) positive controls and 4) negative controls.
Acceptance criteria and corrective actions where acceptance criteria are not met are described in
Section 7. Replicates are used as a means to monitor variability of the assay. Replicates will be

assessed for variance and those that are outside the acceptable range (mean:: 15%) will be
flagged as statistical outliers.

14.2 Data Collection

Data collection documentation will be as described in applicable SOPs or protocols.
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Assay data, including weights andlor 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 may also be recorded manually on data sheets. All data sheets include a
title identifying the type of data to be recorded, the unique study code or protocol number, and the
initials and date of the data recorder(s) to authenticate the records.

Scintillation counter data will be automatically saved to a data file that will automatically
be assigned a unique filename. The data must be annotated to identify samples with the
sequential vial number. Procedures for converting CPM data to DPM data must be documented.

Relevant data from the data sheets and scintillation 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 will be verified (100% QC) before they
are reported and this QC check will be documented on the spreadsheet printouts by technician
initials and date.

Aromatase activity data will be entered automatically (through linked validated
spreadsheets) or manually into Prism data files for calculation ofICso. Data will be entered
automatically (through linked validated spreadsheets) or manually into spreadsheets for import
into SAS data files for statistical analysis. All manually entered data will undergo a 100% QC
check.

15.0 INSTRUMENTIEQUIPMENT TESTING, INSPECTION, AND MAINTENANCE

The following types of equipment are 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
fUV ¡ ), data collection system). The equipment will 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 will be calibrated and maintained according to the schedule
specified in relevant SOPs. Balances that do not meet the criteria specified in the SOP will not be
used for this work assignment.

Scintillation Counters ,vill be calibrated using procedures described in the relevant SOPs.
Calibration of pH meters occurs as specificd in relevant SOPs. The water bath, pipettes,
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spectrophotometer, and HPLC equipment will 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 will not be used for this work assignment.

17.0 INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES

Upon receipt, purchased items must be inspected for conformance to quality requirements
prior to use. All use of the product must be prior to the expiration dates, if applicable. Chemicals
will be received and stored in accordance with applicable SOPs.

18.0 NON-DIRECT MEASUREMENTS

No collection of any samples or sample data will be obtained from non-direct measures
such as computer data bases or programs.

19.0 DATA MANAGEMENT

19.1 Data Manaciement Overview

Data will be maintained in notebooks and/or files according to applicable facility SOPs.
The records will 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

Information will be sent to the Data Coordination Center in electronic format as specified
in SOP EDSP.D-003-0L. 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 perf 0111 assessments on W A activities and operations
affecting data quality and the raw data and final report. They will report any findings to the Study
Director and management to ensme that the requirements in relevant SOPs, study protocols and
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W A QAPP, the QMP, and the FIFRA GLPs are met. The assessments for this study include
TSAs and ADQs. Perfomiance Evaluations do not apply to this QAPP.

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 confol1nance with the protocols, applicable facility or program SOPs, QAPP, QMP, and
GLPs. The acceptance criteria are 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 will be properly documented and assessed
by management and the study director as to their impact on the study.

20.2 Type, Schedulinq, and Performance of Technical Systems Audits

The following paragraphs provide an example of how the laboratories may perfomi
technical system audits.

Prior to the experimental start, the facility QA Team Member will convey a list of
inspections targeted for the study to the study director. Whenever possible, TSAs should 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 include, but are not
limited to:

· Protocol review

· Placental collection and microsome preparation

· 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 will observe the procedure, data recording,
and any equipment maintenance and calibration procedures andlor 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 elTor could compromise the study (e.g., misdiluting the stock solution).
EDSP QA team members immediately notify the Study Director by telephone andlor e-mail of
any adverse findings that could impact the conduct of the study. This direct communication will
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 will 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 are
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that data collection, analysis, and repOliing must meet the requirements of the applicable 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 Schedulinq and Penormance of Audits of Data Quality

Direct and frequent communication between the W A Leader/Study Director, laboratory
supervisor, and the QA Manager will 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 should also allow for a reasonable amount of time for corrections and
subsequent verification of the conections by QA.

EDSP QA team members will 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
conected tables. The report text will 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 will then be reported and conective actions undertaken as described earlier.

20.5 Audit Report Format

The following paragraphs provide an example of how the laboratories may format an audit
report.

The audit report consists of a cover page for study inf0111ation and additional page(s) with
the audit findings. All pages have header infonnation containing the study protocol number, audit
report date, and audit type. The audit report date is 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 contains 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
of the Study Director and management. The distribution list may include additional names for
individuals who have findings pertaining to their area ofresponsibility (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) 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 will respond to the TSA repoii within a specified number of working
days of receipt of the report as required by the laboratory's SOPs. There is no deadline for the
Study Director's response to an ADQ report except for the time constraint deriving from the
submission date of the final W A report. The Study Director forwards the audit repoii to
management for review. Management adds comments as necessary, signs and dates the report
and returns it to the EDSP QA team member. The EDSP QA team member assesses the
responses and verifies the corrective actions. If a disagreement between the Study Director and
EDSP QA team member arises over a finding, it will be discussed among the other EDSP QA
team members. The EDSP QA team member will then present the majority opinion to the Study
Director for further consideration. If the disagreement remains, the issue will be reported to the
Study Director's management. The action decided on by management will be documented in the
QA files.

During an assessment, if the auditor determines that adverse health effects could result or
W A objectives of acceptable quality cannot be achieved, the auditor follows the Stop Work
Procedure specified in the EDSP QMP (Section 3.3).

20.7 Independent Assessments

The EDSP Battelle QA Manager (QAM), or designee, may conduct an independent TSA
and ADQ during the conduct of this work assignment. Typically one independent audit may be
conducted during the work assignment. If major deficiencies are uncovered, additional
independent audits may be scheduled. The conduct and reporting of the audits will be consistent
with the procedures described in the EDSP QMP (Section 3.3).

In addition, the EDSP EP A QAM, or designee, has the option of conducting external
TSAs/ADQs.

21.0 REPORTS TO MANAGEMENT

The QA Manager will send periodic reports to the study director and management, which
detail significant regulatory, protocol, and SOP issues. Also, the participating laboratories will
report to the EDSP Program Manager and W AL.

22.0 DATA REVIEW, VERIFICATION, AND VALIDATION

The data produced under this work assignment will be reviewed by the technical personnel
for the validation process and by EDSP QA team members for the verification process (see
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section 23). The criteria used for validation depend on the type of data. For dose solution sample
data, information regarding the condition of the containers and whether or not samples were
compromised is recorded in the sample chain-of-custody records. Compromised samples are not
analyzed. The criteria for validating data are those found in Section 7 (Data Quality Objectives).

23.0 VERIFICATION AND VALIDATION METHODS

23.1 Chain of Custody for Data

Study data, records, and specimens will be maintained in a secure and designated location,
e.g., in the respective laboratory offces until study completion. Chain-of-custody procedures will
be implemented according to facility SOPs. Chain-of-custody information, including the date,
study record(s) removed or retumed, and the name of the person removing or retuming the data
will be documented. At study completion, the Study Director will 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 LeaderlStudy Director and/or other
technical personnel evaluate the data for conformance to the stated requirements for methodology
and quality. These personnel are responsible for reviewing the data, evaluating any technical
deviations or non-conformances, and then detennining the degree to which the data meet the
quality criteria stated in Section 7.

23.3 Data Verification

Data verification constitutes part of the ADQ process performed by EDSP QA team
members and described earlier. Verification ensures that i) the data are of high quality and were
collected according to the planning documents' requirements, and 2) the repOlied results
accurately reflect the raw data. Each data type will be evaluated against its collection and
reduction requirements specified in the planning documents. ElTors discovered during the data
evaluation will be corrected. The reported conclusions drawn from the data are verified by EDSP
QA team members during the report audit to confinn 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, are specified in
the Study Plan and/or protocols.
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Introduction
The objective of this work is to determine the radiochemical purity of the (3HJASDN 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 (3H)ASDN (1: 1 00 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 Ì\ Absorbance
Detector and a ß-RAM Model 3 flow-through radioactivity detector (IN/US, Inc., Tampa, FL) with a
250 ~iL glass scintillant celL. Data was collected using Waters Millennium32 Client/Server
Chromatography Data System Software, 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 mL/min.
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. 1 a mL
Ultima Gold and assayed for radiochemical content by liquid scintillation spectrometry (LSS)

Results
The HPLC radiochromatogram of the (3H)ASDN, lot number 3538496, is presented in

Figure 1. The measured radiochemical purity of the (3H)ASDN was 97%.

Figure 1. HPLC Radiochromatogram of (3H)ASDN

Auto-Scaled ChrorT atogram
2000--,

~:15.0°1 ~ '10001 f'
:::ie."~~~'Á~"~_~'b))~~A'J/0AA""'""C'"'~'~'_"~"'M_~---',' ,---------, ------.-,..,.--..'--T-.. , . I . , , : . , .--------~..---...-T--T-..--I- .,~.--'---.--. --, T- I '2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 2000 22.00 24.00

SalTpleNarre 11343-20B; Vial 1: Injection 1 Ctìannel SATIN; Date Acquired 1/5/05 11 :01:41 AM

Conclusion
¡3H)ASDN, lot number 3538496, is acceptable for use on WA 4-16 and WA 4-17.
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232.28 g/mal

MoL. Formula:

C13HI6NiOi

CH3

NH2
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Manager, Chemistr Technical Center

Battelle Study No. W A 4-16/17



Project No.: WIL-431 007
Battelle

EPA Contract No.: 68-W-01-023

QUALITY ASSURANCE STATEMENT

This study was inspected by the Quality Assurance Unit and reports were submitted to the Study Director and

Management as follows:

D¡ite l~el)Orted to Study
Crilieall'hase Inspected Date Inspected J)l'ectol' and Mamigement

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 12/2/04

Audit study file 7/26/05 7/26/05

Audit analytical report 7/6/05 7/26/05

Audit study file 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.

I01L\-Cb
Date
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EXECUTIVE SUMMARY

The title compound, aminoglutethimide (AG), was analyzed in support of the Environment Protection Agency

(EP A) Placental and Recombinant Aromatase Assay Prevalidation work, Work Assignment 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 EP A W A 3-10 study. This

method was used without technical modification for analysis of formulation and stability samples on the current

study.

Storage stability was previously determned (EPA W A 3-10 study) as 39 days when stored at approximately 5°C

and protected from light at a target formulation concentration of27.6 mg/mL in DMSO. In the curent 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 fommlation prepared for shipment to the testing laboratory was analyzed and met the established

acceptance criteria.

Battelle Study No. W A 4-16/17 iii



Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-023

TABLE OF CONTENTS

Pa~e

INTRODUCTION. ... ........ .... ...... ....... .... ..... ...... .... ... '" ...... ............ ................ ..... .... ... ... ...... ....... .... ............ ...... .... .... i

2 CHEMICAL RECEIPT AND STORAGE ............................................................................................................. i

3 SOLUBILITY STUDy.................. ............................. ..... ...... ............ ............ .......... ........ .........4

4 FORMULATION PREPARATION AND ANALySIS.........................................................................................4

4.1 Preparation of Formulation ....... ........ ..... ......... ............ ............... ...................... ......... ........ ....... ...... ........ ......... 4

4.2 Preparation of Standards and Blanks. ....... ............ .......... ...... ........... ................ ............ ............ ................. ....... 4

4.2.1 Internal Standard (IS) . ....... ................... ...... ........ ..... ....... ....... ............ ....... ..... ......... .................... ....... 4

4.2.2 Stock Standards .......... ........ .......... ............. ............. ............................. ..................... ................... ....... 4

4.2.3 Vehicle/Calibration Standards....... .................. ................................... ............ .............. ........ .............. 5

4.2.4 Blanks ............... .......... ............................... ...... .................. ....... ............. ...... ......................... .............. 5

4.3 Preparation of Formulation and Formulation Stability Samples .................................................................... 5

4.4 Analysis................ ........ .......... ........ ........ ................. ...... ....... .................................... ........... ............ ............... 5

4.5 Calculations............................................................................................................................ ......................... 6

4.6 Results ..... ......... ........ .......... ......... .... ........... .............. ... ............. ... .......... ... .... .......... ...... .......... .... ...... ............... 6

5 ACKNOWLEDGMENTS ......................................................................................................................................9

4.7 Conclusions.... .......... .................................. ........ .......... ............. ............ ..................__............... ........ .......... .....9

Table I.

Table 2.

Table 3.

Table 4.

Table 5.

Figure i.

Figure 2.

Figure 3.

Figure 4.

Figure 5.

LIST OF TABLES

Preparation of Vehicle/Calibration Standards..... ........................... ................ ................... ............... ........5

GC System................................................................................................................................... ............ 6

Vehicle/Calibration Standard Analysis 1/24/2005 Analysis Results........................................................ 8

Formulation Analysis Results. .............. .......... ...... .............................................. ........ ...................... .......9

Formulation Stability Analysis 3/24/2005 Results ................................................................................... 9

LIST OF FIGURES

Certificate of Analysis, Lot No. 043K0939 .............................................................................................2

Certificate of Analysis, Lot No. 06016JS................................................................................................. 3

Representative Overlaid Chromatograms ofa High and Low Vehicle/Calibration Standard, Blank

with IS, and Blank from 1/24/2005 Formulation Analysis (Shown Top to Bottom)................................ 7

Vehicle/Calibration Standard Curve 1/24/2005 Analysis............................ ...........__............................... 7

Vehicle/Calibration Standard Curve 6/30/2005 Analysis............................. ...........................................8

Battelle Study No. W A 4-16/17 iv



Project No.: WIL-431 007
Battelle

EPA Contract No.: 68-W-01-023

1 INTRODUCTION

The purpose of this work was to provide all necessary chemistr SUppOit activities for amino glutethimide on

EP A Work Assignment 4-16/17, and consisted of:

· Determning 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 l5-mL amber glass bottle containing 2.40 grams of aminoglutethimide, Lot No. 043K0939, and one 30-mL

clear glass bottle containing 3.0 grams of aminoglutethimide, Lot No. 06016JS 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 temperature.

A copy of the manufacturer's Certificates of Analysis for these lots are shown in Figures i and 2. The purity of

the chemicals were / 99% and 99%, respectively, based on thin layer chromatography.

Battelle Study No. WA4-161l7
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SOLUBIUTY
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QC ACCEPTANCE DATE
PRODUCT CROSS REPERENCE
INFORMATION

c¥~.. ~5:~
Lori Schulz. Manager
Ano.lyticol Services
St Louis, Missouri USA

CertlflcateofAnalysls
DL-Amlnoglutethlmlde
A9657
SIGMA
i25-84~a
CnH1tiNi02
232.28

SPECIFICATION
WHITE TO OFF-WHITE POWDER
CLEAR COLORLESS SOLlfON AT 50 MG/ML OF
ACETIC ACID:METHANOL (1:1)
CONSISTENT WITH STRUCTURE BY IR OR NMR
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1 La TO 12.3%

98% MiNIMUM

7 YEARS

LOT 043K0939 RESULTS
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.IR SPECTRUM CONFORMS
67.2% '"
12.1% ..

:: 99°/0

'" SUPPLIER'S
INFORMATION
OCTOBER 2007
APRIL 2003
REPLACEMENT FOR
ALDRICH #259195

Figure i - Certificate of Analysis, Lot No. 043K0939
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Figure 2 - Certificate of Allàlysis, Lot No. 06016J8

Battelle Study No. W A 4-16/1 7 3



Project No.: WIL-431 OOL

Battelle
EPA Contract No.: 68-W-01-023

3 SOLUBILITY STUDY

A solubility study was conducted to determine the solubility of aminoglutethimide in 100%

dimethylsulfoxide (DMSO) at a target concentration of23.2 mg/rn (0.1 M). The solution was prepared by

weighing 0.23228 of 0.02322 g ofamioglutethimide into a 10-rn volumetrc flask. DMSO was added until the

t1ask was approximately 80% full. The t1ask was sealed and the contents were mixed. The t1ask was diluted to

volume with DMSO, sealed and mixed. The aminoglutethimde easily went into solution with shaking. This

experiment showed that DMSO was an acceptable solvent for a 23.2 mg/rn (0.1 M) formulation.

4 FORMULATION PREPARATION AND ANALYSIS

A formulation was prepared and analyzed on January 24,2005 according to SOP No. eOMSPEe.Il-007-01,

"Standard Operating Procedure (SOP) for the Formulation and Analysis of AmnoglutethiJIde (AG) in 100%

DMSO" In addition, the January 24,2005 formulation was re-analyzed to determne stability on March 24,2005,

59 days of storage at approximately 5°e and protection from light. A second formulation was prepared and analyzed

on June 30, 2005 according to SOP No. eOMSPEc.Il-007-01. The following ~ections describe the method, results,

and conclusions.

4.1 Preparation of Formulation

AJInoglutethimide formulations with a target concentration of23.2 mg/rn (0. 1M) in DMSO were

prepared on January 24,2005 (Batch l-AG) and on June 30, 2005 (Batch 2-AG) by accurately weighing

1160.00 of 46 mg of aminoglutethimide into a tarred 50-rn volumetric flask. DMSO was added until the flask

was approximately 80% full. The flask was sealed and mixed well until the amino glutethimide dissolved. The

content of the t1ask Was diluted to volume with DMSO, sealed, and mixed welL.

4.2 Preparation of Standards and Blanks

4.2.1 Internal Standard (IS)

An internal standard (lS) solution was prepared by pipetting 100 ~L of octanophenone into a

100-mL volumetric flask. The content of the flask was diluted to volume with acetone, sealed, and mixed

well.

4.2.2 Stock Standards

Two stock standards (A, B) were prepared by accurately weighing 35 :t I mg and 30 :! 1 mg of

aJInogJutethimide into two individual 25-rn volumetric flasks and dissolving in and diluting to volume

with acetone. This produced stocks A and B with target concentrations of 1.4 and 1.2 mg/inL, respectively.
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4.2.3 V chicle/Calibration Standards

Vehicle/calibration standards were prepared as shown in Table 1. The contents of the flasks

were diluted to volume with acetone, 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
i Vehicle/ 'I' (' S V I IS \' I Di\ISO I" I V I
(' 1'1 t' arget onc S ,iiii'ce 0 ume , '0 lime "I 'ila 0 limea I )fa 1111 (/ I) IIl1ree ( I) ( I) . II ume ( I)
Std /ig m , II . II , (IIL) m ,
VSi

VS2

VS3

VS4

56

48

28

24

A

B

A

B

2

2

0.10

0.10

0.10

0.10

50

50

50

50

4.2.4 Blanks

Triplicate blanks without iS were prepared by pipetting O. i 0 mL of DMSO into three individual

50-mL volumetric flasks. The contents of the flasks were diluted to volume with acetone, sealed, and

mixed well.

Triplicate blanks with is were prepared by pipetting i mL is and 0.10 mL of DMSO into three

individual50-mL volumetric flasks. The contents of the flasks were diluted to volume with acetone,

sealed, and mixed welL.

4.3 Preparation of Formulation and Formulation Stabilty Samples

In triplicate, 0.10 mL ofthe formulation and i mL of the is were pipetted into individual 50-mL

volumetric flasks, diluted to volume with acetone, sealed, and mixed welL.

4.4 Analysis

A portion of each vehicle/calibration standard, blank, and sample was transferred to individual

autoinjector vials and the vials were sealed. Single injections were made from each vial using the GC

parameters for aminoglutethimde shown in Table 2.

Battelle Study No. W A 4-1611 7 5



Project No.: WIL-431 007
Battelle

EPA Contract No.: 68-W-01-023

Table 2 - GC System

GC

Colimm

CalTier Gas and Flow Rate

Oven Tempcniturc

Detcetor Type

l)eteetOl' Flow Ihitcs

Ileteetor Tempcniturc

Injector Temperiitiirc

I njcetIoli V oliimc

Riiii Time

AgiJent 6890 (Palo Alto, CA)

RTX-1, 30 m x 0.53 mi (ID), 0.25 Ilm film thickness (Restek, Bellefonte, P A)

Helium at 10 rn/minute

160°C, hold for 1 minute, increase at lOoC/minute to 300°C

FID

Hydrogen at 30 rn/minute; Air at 300 rn/minute

300°C

260°C

1 ilL using a split ratio of 2 and a flow of 20 rn/minute

15 minutes

4.5 Calculations

The integration of the aminog1utethimide 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, un-weighted, was calculated relating the response ratio, aminoglutethimide/IS, (y) to the

concentration of the 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. The percent

relative error (%RE) for each vehicle/calibration standard was calculated by subtracting the nominal value from

the detennned value, dividing by the nominal value, and then multiplying by 100. The percent relative error for

each formulation sample was calculated by subtracting the target value from the detennned value, dividing by

the target value, and then multiplying by 100. 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.

4.6 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 3. The blank and blan with is

exhibited no peaks that would significantly interfere with the aminoglutethimide or is peaks.
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100

IS

CS1b
S4b

Blank + IS b

- . Blank b
, , ,

Ami noglutethi mi de'"if
Ca
D."
'"
0:200

150

SO

1.0 1.5 2.0 2.5 3.0 3.S 4.0 4.S S.O S.S
Retention time

Figure 3 - Representative Overlaid Chromatograms of a High and Low Vehicle/Calibration Standard,

Blank with is, and Blank from 1/24/2005 Formulation Analysis (Shown Top to Bottom)

The regression analysis results from the vehicle/calibration standard curves for the analyses indicated

linearity and are shown in Figures 4 and 5.

02.5
1i
'"

i20
~~----

::: __--~~-- ~--~:+00191
__ Correlation Coeffìcient: 09997

0.5

0.0
0.00 0.01 0.02 0.03 0.04 0.06

Amount

Figure 4 - Vehicle/Calibration Standard Curve for 1/2412005 Analysis
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o
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~2;O

~

1.5

1.0

y = 37.9154x - 0.0006
Correlätioii CoeffCient = 0.9999"~-

0.0
0.000 0.005 0.010 0.015 0.020 0:025 0.030 0.035 0.040 0.046 0.050 0.055

Amount

Figure 5 - Vehicle/Calibration Standard Curve for 6/30/2005 Analysis

The precision and accuracy results from a representative vehiclelcalibration standard of January 24, 2005

analysis is shown in Table 3.

Table 3 -Vehicle/Calibration Standard 1/24/2005 Analysis Results

Nominal Std COliC I)etd Std Conc Avl!
s Avg

/)etd Std COIl' 'Y.i1lS I) %RE
(llg/IiL) (llg/mL) (llg/iiL) (llg/iiL) %RE

55.75 -0.7

56.13 56.44 56.28 0.00047 0.8 0.6 0.3

56.66 0.9

48.32 47.71 NA NA NA -1. NA

28.06 28.08 NA NA NA 0.1 NA

24.26 0.4

24,16 24.13 24.20 0.000067 0.3 -0.1 0.2

24.22 0.2

The results of the 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 January 24,2005 thaI

had been stored refrigerated for 59 days, protected from light in an amber glass bottle.

The results of the formulation analysis met all acceptance criteria (RE within 10% of target and RSD of

:S 10%).
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Table 4 - Formulation Analysis Results

Biitch llel'd COliC (mg/inL) Avg net'd Cone (mg/mL) Avg 'YiRl.: %,RSIl

l-AG-l

2-AG-1

23.03

22.48

22.99

22.00

22.81

22.34

22.94

22.27

-1.
-4.0

0.5

1.

The formulation stability sample analyzed on 3/24/2005 was within -7.8% of the Day 0 value (1/24/2005

analysis value) and met acceptance criteria :I 10 %.

Table 5 -Formulation Stabilty Analysis 3/24/2005 Results~
4.7 Conclusions

The average concentration of the stock formulation and its percent relative standard deviation were within

acceptance criteria. Therefore, the formulation was suitable for use.

The aminoglutethimide formulation at a target concentration of 23.2 mg/mL (O.lM) in DMSO was stable

for 59 days when stored refrigerated and protected from light.
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ANALYTICAL CHEMISTRY ACTIVITIES REPORT

4-HYDROXYANDROSTENEDIONE (4-0H ASDN)

CAS No.: 566-48-3 Lot No.: 063K4069 (Sigma Aldrich)

Amount Received: 3.1 g

Vendor Purity 99% by TLC

Receipt Date: 10/22/04

Appearance: Solid

Storage Condítions ((í Battelle): Refrigerated (-5°C)

STRUCTURE:

o

MoI.Wt.:

302.41 g/mol

MoL. Fonnula:

C19H260)

HQ

Prepared By: Approved By:

L ú ,tf 1.)'10 s'
Denise A. Contos, M.S.

~u ~. ~i-ÁJA~
Steven W. Graves, B.S.

Manager, Chemistiy Technical Center
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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:

Date Reported to Study
Phase Inspected Inspection Date Director/Mana2ement

Test substance receipt'" 10/26/04 10/26/04

Formulation preparation 12/2/04 12/2/04

Dispensing 12/204 12/2/04

Formulation analysis 12/2/04 12/2/04

Audit analytical report 10/20/05 10/20/05

Audit study file LO/20/05 10/20/05

· These inspections are serving the purpose for all reference chemicals since QA was required to see only one phase
inspection of a chemicaL.

I .\405
Date
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EXECUTIVE SUMMARY

The title compound. 4-hydroxyandrostenedione (4-01- ASDN). was analyzed in support of the Environmental

Protection Agency (EPA) Placental and Recombinant Aromatase Assay Prevalidation Work, Work Assignment

4-16/17.

The solubility of 4-hydroxyandrostenedione was determined to be acceptable in 95% ethanol for preparing

formulations.

A fOIl11llation analysis method was developed and validated to analyze 4-hydroxyandrostenedione in 95%

ethanol at a concentration of 3.02 mg/mL (O.OIM). This method was used to analyze samples fi'om both formulation

and tOlll1ilation storage stability studies at 3.02 mg/mL.

The storage stability study indicated that a 3.02 mg!mL toril1ulation. stored in sealed amber glass boiiles and

protected ti'om light, was stable tor 173 days at approximately sac.

The stock lormulation prepared tor 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 (EPA) Work Assignment 4-16/17, and consisted of:

· Determining solubility in 95% ethanoL.

Developing and validating a foriiiiation analysis method.

Conducting a storage stability study.

· Preparing and analyzing a stock formulation.

This work was done at Battelle, 505 King Avenue, Columbus. OH 4320 I.

2 CHEMICAL RECEIPT AND STORAGE

One 15-mL amber glass bottle of4-hydroxyandrostenedione, 063K4069, was received li'om 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 Certiticate of Analysis for this lot is shown in Figure i. This states that purity was

99% based on thin layer chromatography (TLC).

3 SOLUBILITY STUDIES

A solubility study was conducted to determine the solubility of4-hydroxyandrostenedione (4-0H ASDN) in

95% ethanoL. at a concentration of at least 30.2 mg/mL. The 4-0H ASDN (0.30200 ct 0.03020 g) was weighed into

a i O-mL volumetric tlask, diluted to approximately 80% volume with 95% ethanol, sealed and shaken to mix. The

tlask was diluted to volume with 95% ethanoL. sealed. shaken, sonicated for approximately 50 minutes and stirred.

The 4-011 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 ct 0.00302 g) was

weighed into a i O-mL volumetric tlask, diluted to approximately 80% volume with 95% ethanoL. sealed and shaken

to mix. The tlask was diluted to volume with 95% ethanoL. sealed, shaken and sonicated for approximately 2

minutes. The 4-01- ASDN went into solution. This experiment showed that 95% ethanol was an acceptable solvent

for the 3.02mg/mL foiimilation (O.OIM).

Battelle Study No. WA 4-16/17
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Certifi
Product Name 4-Andi-sten-4-01- 3,17-dione

Product Number A5791

Product Brand SIGMA

CAS Number 566-48- 3

Molecular Formula C'9H2.03

Molecular Weight 302.41

APPEARANCE WHITE POWDER

CLEAR COLORLESS SOLUTION AT 10 MG/ML OF

METHANOL
SOLUBILITY

ELEMENTAL ANALYSIS

PROTON NMR SPECTRUM

75.45% CARBON

CONSISTENT WITH STRUCTURE

PURITY BY THIN LAYER

CHROMATOGRAPHY
99%

QC ACCEPTANCE DATE JUNE 2003

Lori Schulz t',¡1ônô.r;¡er
,A,n;:J.ly'tical Setv'ices
::::t Louis, Mi:õ.:õ;ouri USA

Figure I - Certificate of Analysis
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4 FORl~IULATION ANALYSIS METHOD PERli'ORMANCE EVALUATION (MPE)

This section describes the evaluation of a method developed to analyze formulations of 4-hydroxyandrostenedione

in 9S% ethanol at a target concentration of 3.02 mg/mL (0.01 M) for the stability study and the results and conclusions

tì'om this evaluation.

4.1 Method Development

Method development for this chemical involved the evaluation of various chromatographic columns and

condjtions. 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 tlame ionization detection (GClFlO).

4.2 Method

The GC parameters for 4-hydroxyandrostenedione are presented in Table L.

Table 1 - GC System

i-Ge-
i Column
I Carrier Gas and Flow Rate
Oven Temperature

Detector Type

Detector Flow Rates

Detector Temperature

Injector Temperature

Injection Volume

Injection Mode

Run Time

4.3 Method Validation

Agilent 6890 (Palo Alto, CA)

RTX-S MS, is m x 0.2S mm (10), 0.25 pm film thickness (Restek, Bellefonte, PA)

Helium at 2 mLlminute

i SO°C, hold for i minute. increase at 1 SOC/mil11te to 320°C

Flame Ionization (1"10)

Hydrogen at 30 mUminute: Ail' at 380 mLlminute

320°C

2S0°C

1 pL

Split 1.10

-12 minutes

Validation was accomplished using a single experiment.

Triplicate vehicle/calibration standards at the highest and lowest of four concentrations were prepared. A

singlc 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 specitìcity of the method.

Battelle Study No. WA 4-16/17 3

-161-



Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-
023

4.3.1 Preparation or Standards and Blanks

4.3.l.1 Internal Standard (IS)

Fitìy (50) milligrams:+ 4 mg of benzophenone was added to a 25-mL volumetric flask.

The content of the flask was diluted to volume with methanoL. scaled, and mixed welL.

4.3.1.2 Stock Standards

Two stock standards (A, B) were prepared by accurately weighing 50:t I 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 ß with target concentrations of 1000 pg/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 Source Source Volume is 95% Ethaiiol Final VolumeStd (It mL) mL mL I mL mL

VSI

VS2

500 A

B

A

B

5

3

2

io

10

10

10

300

VS3 200

100VS4

4.3.1.4 Blanks

Triplicate blanks without IS were prepared by pipetting 1111. of95% ethanol into three

individual 1 O-ml. volumetric flasks. The contents of the t1asks were diluted to volume vvith

methanol, sealed, and mixed welL.

Triplicate blanks with is were prepared by pipetting 1 mL iS and i mL of95% ethanol

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 n'om each vial using the same

chromatographic system and parameters determined during method devclopmcnt ('fable 1).

Battelle Study No. W A 4-16117 4
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4.3.3 Calculations

The integration of the 4-0H ASDN and is peaks by the chromatography data system was

evaluated to assure it was consistent in all chromatograms and manually I'eintegrated, if necessary. A

linear regression equation weightedllx was calculated relating the response ratio of 4-0H ASDN 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). standarcl deviation (s), and percent relative standard deviation (RSD) as appropriate for the

vehicle/calibration standard at each concentration.

4.3.4 Results

Specificity is shown by representative overlaid chromatograms from low and high

vehicle/calibration standards, blank with is, and a blank tì'om the validation data as presented in Figure 2.

The blank and blank with IS exhibited no peaks that would signilìcantly interfere with the

4-0H ASDN or IS peaks.

50

- ~""'- ,/',, ~

ie:

STD 4

--I , STDI

BLK +IS

BLl\

,

A HY'DRnV'(AiJDROSTEr'IEm-'iNE'V
~:3Cio

ii
()~¡
,1)
'"

250

200

'150

100

2 4 e" 6 7 3 9

Retention time

Figure 2 - Represeiitative Overlaid Chromatograms from a Low aiid High Vehicle/Calibration Standard,

Blank with is, and Blank fi-m the Validation (Shown Top to Bottom)

The regression analysis results from the valiclation standard curve indicate I inearity and are

shown in Table 3.

Table 3 - Regression Analysis Validation Results

~
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The vehicle/calibration standard validation results are shown in Table 4.

Table 4 -Vehicle/Calibration Standard Validation Results.-~-
Avg

Nomiiial Std COliC Detd Std COliC Detd Std Conc s Avg
mL /mL mL /mL %RSD %RE %RE

496.8 -1.9

506.4 494.5 509.6 24.2 4.7 -2.3 0.6

537.5 6.1

298.1 289.4 NA NA NA -2.9 NA

202.6 198.8 NA NA NA -1.9 NA

100.7 1.

9938 99.89 100.4 0.4 0.4 0.5 1.0

100.5 i.

The method validation sensitivity was 1 .266 ~ig/mL, the LOD, which is detined as three times the

standard deviation of the low vehicle/calibration standard. This is equivalent to a toniiulation concentration

of 1 3 ~ig/mL when a formulation is diluted i to i 0 for analysis. The LOQ was 4.21 9 ~ig/mL clefinecl as ten

times the standard deviation of the 10\vest standard because there was no blank response. This is equivalent to

a tonnulation concentration of 42 ~ig/mL when a formulation is diluted I to 10 lor analysis. The estimated

limit of quantitation (ELOQ), defined as the lowest standard with acceptable accuracy and precision, was

99.38 pg/mL.

4.3.5 Conclusions

The method met all acceptance criteria for precision, accuracy, linearity, sensitivity ancl

specitìcity. The method was suitable tor the stability study and subsequent foriiulation analyses ¡or

which it was used.

5 FORMULA TION STABILITY STUDIES

A tormulation stability study was conducted at a concentration of 3.02 mg/ml. (0.01 M) in 95% ethanol for

173 days in sealed, amber glass bottles storecl at approximately 5°C.

5.1 Study Design

A sample was analyzed on the day of preparation (Day 0) and Day 14. A seconcl sample was analyzed on

the clay ol'preparation Day 0, Days 27, 54, 83 and 173. Three aliquots were analyzed tì'om each sample at each

storage time.

Battelle Slucly No WA 4-16/17 6
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5.2 Formulation Method

A lormulation was prepared on November 10,2004 (Day 0) for the storage stability study at a target

concentration of 3.02 mg/mL (0.0 I M) in 95% ethanol by accurately weighing 75.50 do 0.75 mg of 4-0H ASDN

into a 25-mL volumetric flask. The chemical was dissolved in and diluted to approximately three quarters of the

total volume with 95% ethanoL. The tlask was sealed, sonicated for 10 minutes and allowed to cool to room

temperature. The contents of the flask was diluted to volume with 95% ethanol, sealed, and mixed welL.

Approximately 6 mL Orf01l11ilatiOn was trans felTed 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

5°C until use. After 14 days of storage, a vial was removed tì'om the refrigerator, allowed to wall1 to room

temperature, and triplicate aliquots were prepared and analyzed.

A second formulation was prepared on December 2, 2004 (Day 0) at a target concentration of

3.02 mg/ml. (0.01 M) in 95% ethanol by accurately weighing 151.00 do 0.50 mg into a 50-111. volumetric tlask.

The content of the flask was diluted to approximately 80% volume with 95% ethanol, sealed and mixed welL.

The contents of the flask were diluted to volume with 95% ethanol and mixed wclL Approximately 18 mL were

dispensed into an amber glass bottle. sealed and stored refrigerated. A formulation sample aliquot was prepared

for analysis on Days 0, 27, 54, 83 and i 73 for storage stability determination.

5.3 Analysis Method

Vehicle/calibration standards, blanks with and without IS were prepared as described in the validation

experiment (Section 4.3.1) of this report with the exception that the standard stocks were prepared by accurately

weighing 25:! i mg of 4-0H ASDN into 25-mL volumetric tlasks.

In triplicate, 1 ml. of the torimilation and I ml. oflS were pipetted into three individual 10-mL

volumetric flasks, diluted to volumc with l1ethanoL 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 i.

5.4 Results

The results tì'om the storage stability study are shown in Table 5 and presented in control chart tormat in

Figurc 3.
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Table 5 - Formulation Storage Stability Results (3.02 mg/mL)

Preparation Aiialysis D Det'd COliC Avg Det'd COliC % of Day 0 COliCDate Date ay m mL m ImL :!s :!s
Jl/I 0/04 11/1 0/04 0 2.871 2.873 2.928 2.891 :t 0.032 100.0:t 1. i

1111 0/04 11/24/04 14 3.006 3.085 3.149 3.080:t 0.072 106.5:t 2.5

i 2/2/04 1 2/2/04 0 3.005 3.022 3.005 3.011 :t 0.010 100.0:t 0.3

12/2/04 12/29/04 27 3.168 3.123 3.117 3.136:t 0.028 104.2:t 0.9

i 2/2/04 1/25/05 54 3.008 3.126 3.110 3.081 :t 0.064 102.3:t 2.1

I 2/2/04 2/23/05 83 3.027 3.13 3.217 3.125 :t 0.095 1038:t 3.2

1 2/2/04 5/24/05 173 3.126 3.142 3.129 3.133 :t 0.008 104.1 :t 0.3

For the sample prepared November 10.2004, the pooled RSD of the analytical method was l.9%. This

means that there would have to be a difference of more than 4.4% fi'om the Day 0 value tor the difference to be

statistically significant at a 95% contìdence level

For the sample prepared December 2, 2004, the pooled RSD of the analytical method was 1.8%. This

means that there would have to be a difference of more than 4.0% tì'om the Day 0 value tor the difference to be

statistically significant at a 95% contìdence leveL.

Battelle Study No. WA 4-16/17 8

-166-



Project No.: WIL-431007
Battelle

108.0

106.0

104.0

0
i-. 102.0.,
Q
-

100.0~

98.0

96.0

EP A Contract No.: 68-W-0 1-

023

4-0H ASDN
(3.02I1g/I1L Prepared 11-10-04)

-----_. -4--~_-.- -- --~-- - - _ _'" _~w- y '"

..

--~------- ... y ... O.5x ,- i 00.0---_._-

..'

94.0

o 7

Stability Study Day
14

-Upper Control Limit

108.0

106.0

io...o

0
;,, 102.0
8
'ë

~ i nO.D

98.0

l)6.0

l).l.o

Lower Control Limit " Stability Data Linear (Stability Data)

4-0H ASDN
(3.02 mg/mL Prcpai'ed 12-2-04)

O.(h" 101.8

14 21 28 35 42 .19 56 63 70 77 84 91 98 105112 119 H6 IJ3 140147154161 168175

St:ibilitv Study D~lY

~ Upper Conll'oJ Limit Lowe!" Conlrol Limit Stribility DMfl LillCiW (Slnhilily Data)

Figurc 3 - Control Charts for thc Storagc Stability Studics

Battelle Study No. W A 4- 1 6/17 9

-167-



Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-
023

5.5 Discussion and Conclusions

The concentration of the samples stored at approximatcly 5°C protected from light in amber glass vials

for Day 14 was above the upper signi lìcance level, but was within 6.5% of the Day 0 valuc (prepared

November 10, 2004). Concentrations l'or Days 54 and 83 samples were within the upper and lower significance

levels and Days 27 and i 73 were just above the upper significant leveL. A linear trend analysis indicated there

was no signiticant trend to changing concentration over time t'or the samples. These data indicate the

formulation was stable when stored protected from light at approximately 5°C for 173 days.

6 FORMULA nON PREP ARA TIONS AND ANALYSES

Formulations were prepared and analyzed on December 2, 2004, January 25, 2005, March 21, 2005, and

June 27. 2005, according to SOP No. COMSPEC.I1-027. "Standard Operating Procedure (SOP) for the Fonmilation

and Analysis of 4-Hydroxyandrostenedione (4-0H ASDN) in 95% Ethanol" This section describes the method,

results, and conclusions.

6.1 Preparation of Formulations

An accurate weight of 151.00 cl 0.50 mg of 4-0H ASDN was added to a 50-mL volumetric tlask. The

contcnt of the flask was diluted to approximately 80% volume with 95% ethanoL sealed and mixed welL The

contents of the flask were diluted to volume with 95% ethanol and mixed welL. This produced a target

concentration of 3.02 mg/ml. (0.01 M) 4-0H ASDN in 95% ethanoL.

6.2 Preparation of Standards and Blanks

Standards and blanks were prepared as described t'or the method validation, Section 4.3.1 of this repoii.

6.3 Preparation of Formulation Samples

One (I) mL of the t'ormulation and l-mL of is were pi petted into three individual I O-ml. volumetric

t1asks, diluted to volume with methanoL 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 conditions /ì'ol1 the method validation (Table 1).

6.5 Calculations

The peaks for 4-hydroxyandrostenedione and the IS were integrated t'ol' each injection by the

chromatography data system. Any peak with improper integration was manually reintegrated. A linear

regression equation weighted I/x iias calculated relating the response ratio ('I-hydrnxyandrostenedione/IS) (y)

to thc concentration of the vehicle/calibration standards (x). This regression equation and the response ratios
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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 tì'om the determined value. dividing by the nominal

value. and then multiplying by i 00. The percent RE for eachtorinulation sample was calculated by subtracting

the target value tì'om the dete1l1ined value, dividing by the target value, and then multiplying by i 00. The

average determined concentration, standard deviation, and percent RSD were calculated for the vehicle/

calibration standards and forl1ulation samples when applicable.

6.6 Results

Specitìcity is shown by the representative overlaid chromatograms of the high and low standards, blank

with iS and a blank presented in Figure 4.

400

- \ -- ./'-.1 _J~o JU\

iS

A

~J
STD1 B

STD 4 B

BI + IS B

BI B

4 H' IOF'Cl 'vAI\IORC CTEI lEe I.~ I IE~6i)O

*
(c

500

300

200

"100

4 5 6 7 8 9
Retention time

Figure 4 - Representative Overlaid Chromatograms of a High and Low Vehicle/Calibi'ation Staiidai'd,

Blank with is, and Bialik from Formulation Analysis

The regression analysis results of the vehicle/calibration standard curves indicated linearity and are

shown in Table 6.

Table 6 - Regression Analysis Results~-----~--- --_._--
Slope y-Iiitercept Correlatioii Coeffcieiit Staiidard Error
0.0038 -0.0140

-0.0037

-0.0251

-0.0218

0.9999

1.000

0.9999

0.9999

0.011 7

0.0061

0.0100

0.0104

0.0035

0.0036

0.0038
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The results of the foriiiu18tion analyses arc shown in Table 7.

Table 7 - Foniiulation Analysis Results._--~-- Avg% %
Batch Det'd COliC m /mL Av Det'd COliC m /mL RE RSD

1-ASDN

2-ASDN

3-ASDN

4-ASDN

3.005 3.022

3.089

3.005 3.011 -0.3 0.3

3.056 3.049 3.065

3.076

2.946

1.4

1.9

0.7

1.0

0.1

3.112

2.943

3.053 3.063

2.945 2.950 -2.5

The formulations met acceptance criteria (RE within 10% of target and RSD of:S 10%).

6.7 Conclusions

The average concentration of the stock fOlll1llations and their percent RSD were within acceptance

criteria. Therefore. the tormulations were suitable for use.
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EXECUTIVE SUMMARY

The title compouiid. chrysiii (CIIRY). was analyzed iii support of the EPA Placeiital ancl Recombinant

Aroimitase 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 aiialyze CHRY in DMSO at a target

concentration of 2.54 mg/ml. (0.0 I M). This method was used to analyze samples from both the formulation and

fonnulation storage stability studies.

The storage stability study indicated that a 2.54 mg/mL formulation stored in sealed amber glass bottles and

protected tì'om light was stable for 100 days at approximately 5°C.

The stock tormulations prepared for shipment to the testing laboratory was analyzed and met the established

acceptaiice criteria.
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INTRODUCTION

The purpose of this work was to provide all necessary chemistry support activities for chrysin (CI-IRY) on

Environmental Protection Agency (EP A) Work Assignment 4-16117, 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 A venue. Columbus, OH 4320 I.

2 CHEMICAL RECEIPT AND STORAGE

One 60-mL amber glass bottle ofCHRY, iOi01Dc, 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 Certitìcate of Analysis for this lot is shown in Figure 1. which slates that purity

was 98.20% based on high performance liquid chromatography (HPLC).

Battelle Study No WA 4-16/17
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Certifi

Product Name
Product Number
Product Bran d

CAS Number
Molecular Formula
Molecular Weight

Clirvsin

C8,010-5
,!i.LDRICH

480.40-0
C15H1UO~

254.24

TEST SPEC:IfrCATI()i\ LOTjOI(i IDe ¡ ~)

APPEARANCE
'iELL()\/-J TO YELLC)VV C:;¡:~EEr'- TO T p,r\!
POWDE",

CO~,JFCnl'õ1S TO ~,TPJLTURE AI'4D
c:AIiD.4PD

C ILL 0.11' I,IACH

E(348 +!~ 21\1IYl) =- )- 8,.000

E(282 +j- 2NJv1):: ~22,OCiO

E(263 +/- 21'Jlvn '" :;20,000

::(224 +/- 2r".IM) = ::27,000

YELLOVV PD\I\!DEF~

Ii\JFRARED SPECTRUM
COI'JFOPJ"'lS TO STRUCTUF'.E ,6,f',IC"
ST AI'JDAliD

(UJ1 C;jL, 0. 011.) t..JACH

EJ48= 8, =,00

E282=23.4CIO

E264=2û,.:IOO

E224=20,OOO

UV-VISIBLE SPECTRUM

MISCELLAI\JEOUS
ASS A YS

TITRATION 97.0'% - lIJ3.Ü'~b CvVITH I\IAOH)
HIGH PRESSURE LIQUID COHSISTEI'H v\HH CCNTROL

CHROMATOGRAPHY

37.0Ü/o - lCI3.0'=Yo (VVITH T6AH) 101 .4 i:~J (V\!JTH T6l:,H)

99.3 C~:I (i/1/ITH 1\lli'oH)

98.20oíD

SOLUBILITY

QUALITY CONTROL
ACCEPTANCE DATE

50 MG/ML PYRIDI~.IE; Cl£ÀR TO SLj(~HT 5%, PYRIDII'IE; CL£P.P., YELLOWH.;'ZY, SOLLaICN
ÀPRIL, 2004

RDnnie ,J Jv1ôrtln._ :3upelvisi:ir

OuôJity Control
tvlilwouke8, \¡Vi,;ciJn,.¡n US,À,

Figiii- 1 - Certificate of Analysis

3 SOLUBILITY STUDIES

¡\ solubility study was conducted to determine the solubility ofCl-RY in 100% DMSO, at a concentration of at

least2.54mg/mL. CHRY (0.50848"= 0.05085 g) was weighed into a 10-ml. volumetric tlask. DMSO was added

until the flask was approximately 80% fulL. The contents were mixed until the CHRY dissolved. The contents of

the llasK were diluted to volume with DMSO, sealed, and mixed well. The CI-IRY 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 talget concentration 2.54 Ing/iiL. This expeliment showed

that DìV SO lias an acceptable solvent for the 2.54 iig/mL forimilatÍon (0.01 M).
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4 FORMULATION ANALYSIS METHOD PERFORMANCE EVALUATION (MPE)

This section describes the evaluation ol'a method developed to analyze foril1ulations ofCHRY in DMSO at a

target concentration of2.54 mg/mL (001 M) Il1r the stability study and the results and conclusions from this

cVilluation.

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 j-IPI'C with ultraviolet (UV) detection with the wavelength set at the absorbance maximum above 270 nm.

4.2 Method

The HPLC parameters for CI-IRY are presented in Table 1.

Table i - HPLC System

Instrumeiit System

Columii

Mobile Phase

Flow Rate

Injection Volume

Detector Type

Detector Waveleiigth

Run Time

Waters (Milford. MA) and Agilent (Palo Alto, CA)

Supelcosil LC-ABz' 5 pm particle size, 150 mm x 4.6 mm (lD) (Supelco, Bellefonte. PAl

70:30 (v/v) Methanol:O.1 5% Ammonium Acetate, Isocratic

1.0 mL/minute

10 ~IL

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 tali 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 (1.0D) and

quantitation (LOQ). Triplicate vehicle/calibration blanks with and without internal standard (IS) were used to assess

the speci lìcity of the method.

4.3. I Pleparation of Mobile Phase

A 0.15% ammonium acetate solution was prepared by weighing approximately 1.5 grams of ammonium acetate

into a i-I. volumetric nask. The content of the nask was diluted to volume with Milli-Q water, sealed, and mixed

welL.

The mobile phase ivas prepared by mixing 700 mL of methanol and 300 mL 01'0.15% ammonium acetate.
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4.3.2 Preparation of Standards and Blanks

4.3.2.1 liiternal Standard (IS)

Fifty (50):t 2 mg ofterconazole was added to a 25-mL volumetric tlask. 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, B) were prepared by accurately weighing 25 :t I mg of CHRY 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 of I 000 ~ig/mL each.

4.3.2.3 Working Standards

Working standards were prepared as shown in Table 2. The content uf the tlasks were diluted to

volume with HPI.C mobile phase, sealed, and mixed welL. One standard was prepared for each

concentration.

Table 2 - Preparation of Working Standards---~----------
Workiiig Target Final COliC Source Volume Final VolumeStd It /mL Source mL) mL)

WSI

WS2

WS3

WS4

500

400

200

100

A

B

A

B

5

4

2

10

10

10

10

4.3.2.4 Vehicle/Calibration Standards

These standards were prepared iii as shown in Table 3. The content of the tlasks 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 3 - Preparation of Vehicle/Calibntion Standards-- - -------~ -------Target Filial Source Internal
Vehicle/Calibration COliC Volume Std DMSO Final VolumeStd /mL Source mL mL mL (mL)

VS4

50

40

20

10

WSI

WS2

WS3

WS4

0.5

0.5

0.5

0.5

0.1

0.1

0.1

0.1

5

5

VSI

VS2

VS3 5

5
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4.3.2.5 Triplicate Blanks without and \vith is

Triplicate blanks without is were prepared by pipetting 0.1 inl. 01' DMSO into three individual

5-mL volumetric llasks and Ðdding 1 inL of inethanol to each. The content otthe llasks was diluted to

volume with HPLC mobile phase, sealed, and mixed welL.

Triplicate blanks were prepared by pipetting ImL is and 0.1 inL otDMSO into three individual

5-mL volumetric flasks. The contents of the flasks were diluted to volume with l-PI.C mobile phase,

sealed, and mixed welL.

4.3.3 Analysis

A portion of each vehicle/calibration standard and blank was transferred to individual autosampler vials

and the vials were sealed. Single injections were made fì'om each vial using the same chromatographic system

and palameters determined during method development (Table i).

4.3.4 Calculations

The integration of the CHRY and IS peaks by the chromatography data system were evaluated to assure it

was consistent in all chromatograms and manually reintegrated, if nccessary. A linear regression equation was

calculated relating the response ratio of chrysin divided by the is (y) to thc concentration orthe 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 lor thc vehicle/calibration standards at each concentration.

4.3.5 Results

Specitìcity is shown by representative overlaid chromatograms ¡i'om high and low vehiclelcalibration

standards, blank with IS, and a blank from the method validation are presented in Figure 2. The blank and

blank with is exhibited no peaks that would signitìcantly interfere with the Cl-RY or is pcaks.
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Figure 2 - Repi'esentative Ovel'laid Chromatograms from a High and Low Vehicle/Calibration Standard,

Blank with IS, and Blank from the Validation (Shown Top to Bottom)

The regression analysis results from the standard curve are lineal' and are shown in Table 4.

Table 4 - Regression Analysis Results

~
The precision and accuracy of the vehicle/calibration standard validation results are shown in Table 5.

Table 5 - Vehicle/Calibration Standard Validation Results----------
Avg

Nomiiial Std Conc Det'd Std Conc Detd Std Conc s Avg
/mL ( /mL) /mL /mL %RSD %RSD %RE

50.06 0.0

50.08 49.70 50.06 0.36 0.7 -0.8 00

50.42 0.7

40.14 40.20 NA NA NA 0.1 NA

20.03 20.08 NA NA NA 0.2 NA

10.09 0.5

10.04 10.00 10.02 0.06 0.6 -0.4 -0.1

9.978 -0.6

For the method validation the LOD is 0.18 pg/mL and is detìned as three times the standard deviation of

the lowest vehicle/calibration standard This is equivalent to a formulation concentration of 18 pg/mL when a

loriiulation is diluted i to 100 l'or analysis. The LOQ is 0.59 ~lg/mL and is delìncd as ten times the standard

deviation of the lowest vehicle/calibr8tion stand8rd because there was no blank response. This is equivalent to a
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fOll11ilation concentration of 59 pg/mL when a fOll11ilation is diluted i to 100 for analysis. The estimated limit

01' quantitation (EL.OQ). delìned as the lowest vehicle/cali bration standard with aeceptable accuracy and

precision. was I 0.04 ~ig/mL.

4.3.6 Conclusions

The method met all acceptance criteria for precision, accuracy, linearity, sensitivity, and specitìcity. The

method was suitable for the stability study and subsequent foiimilation analyses for which it was used.

5 FORMULA TION STABILITY STUDIES

A f0ll1ulation stability study was conducted at a concentration of2.54 mglmL in DMSO for 100 days

(approximately 14 weeks) in scaled. amber glass bottles stored at approxiiiately 5°C.

5.1 Study Design

A single sample was analyzed on the day of preparation (Day 0), Days 14, 71, and 100. Three aliquots were

analyzed Ii'om each samplc at each storage time.

5.2 Formulation Method

A f0111ulation was prepared on Day 0 of the storage stability study at a target concentration of 2.54 mg/ml. in

DMSO by accurately weighing 63.5",6 mg into a 25-ml. volumetric flask. The chemical was dissolved in and diluted

to approximately three quarters of the total volume with DMSO. The tlask was sealed and manually shaken to mix the

contents. The contents of the flask were 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 that were then

sealed. One vial was used for the Day 0 analysis and the other three were stored at approximately 5°C until use. After

the desired storage period, a vial was removed from storage, allowed to warii to room temperature, and triplicate

aliquots were prepared and analyzed.

5.3 Analysis Method

Vehicle/calibration standards and blanks with and without IS were prepared as described in the validation

experiment (Section 4.3.2) of this report.

One (1) ml. of the formulation was pipetted into three individual 10-mL volumetric t1asks, diluted to volume with

HPLC mobile phase. sealed, and mixed well. One-half (0.5) mL of the diluted formulation and I-iil. of the is were

pipelted into individual 5-mL volumetric flasks. The contents of the flasks were diluted to volume with HPLC mobile

phase, sealed, and mixed welL. An appropriate volume of each was transferred to an autosampler vial and the vials

were sealed and analyzed using the chromatographic system in Table i.

5.4 Results

The results tì'oii the storage stability study are shown in Table 6 and presented in control chart fOrLnat in Figure 3.
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Table 6 - Formulation Storage Stabilty Results (2.54 IIg/I1L).
Avg Det'd Conc % of Day 0

Da Detd COliC m /mL m ImL :l s Av Conc:l s
o

14

71

100

2.475

2.582

2.529

2.448

2.454

2.521

2.553

2.447

2.454

2.563

2.502

2.427

2.461 :t 0.012

2.555 :t 0.03 1

2.528 :t 0.025

2.441 :t 0.012

100.0 :t 0.5

103.8:t 1.

102.7:t 1.0

99.2:t 0.5

The pooled RSD of the analytical method was 0.987%. This means that there would have to be a difference of

more than 2.24% tì'om the Day 0 value tor the difference to be statistically signitìcant at a 95% contìdenCe leveL.

CHRYSIN in 100% DMSO, WA 4-16/17

(2.54 IIg/I1L, Preparation 12/13/04)
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Figure 3 - Control Chart for Storage Stabilty Analysis

5.5 Discussion and Conclusions

The Day 0 determined value tor the tormulation was approximately 3.6% below nominal (the calculated

concentration based on the weight ofthc chemical). There was no statistical diffcrence between the Day 0 mid

Day 100 samples. However. Days 14 and71 were above the upper significance level due to the tight precision of

the assay but were within 3.8'\1 and 2.7%. respectively, of the Day 0 value. These data indicate that the tormulation

was stable when protected ti'om light at approximately 5DC for i 00 days.
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6 FORMULATION PREPARATION AND ANALYSIS

Formulations were prepared and analyzed on January 25. 2005 and August 9. 2005 according to SOP

COMSPEC.1I-028-00. "Standard Operating Procedure (SOP) for the Formulation and Analysis ofChrysin (CHRY)

in 100% Dimethylsulfoxide (DMSO)" This section describes the method, results, and conclusions.

6.1 Preparation of Formulation

CHRY (127.00 ct 5.00 mg) was weighed into a 50-ml. volumetric t1ask. DMSO was added until the flask was

approximately 80% fulL. The contents were mixed until the CI-RY dissolved. The content of the tlask was 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 (I) mL of the rormulation was pipetted into three individual i O-mL volumetric tlasks, diluted to volume

with HPLC mobile phase. sealed, and mixed welL. One-half (0.5) mL of the diluted fOlll1ulation and 0.5 ml. of the

IS were pipetted into individual 5-mL volumetric flasks. The contents of the flasks were diluted to volume with

HPLC mobile phase, sealed, and mixed welL.

6.4 Analysis

Autosampler vials were fìllcd with aliquots of each standard. blank and sample. A single injection was made

from each vial using the IIPLC conditions tì'om the validation ('lable i). Representative overlaid chromatograms of

the high and low vehiclelcalibration standards, blank with IS, and a blank are shown in Figure 4.
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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)
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6.5 Calculations

The peaks for CI-RY and the IS were integrated for each injection by the chromatography data system. An)'

peak with inconsistent integration was manually reintegrated, if necessary. A linear regression equation was

calculated relating the response ratio (CHRY/IS) (y) to the concentration of the vehicle/calibration standards (x).

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 fi'om 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

The results of the loiiiiiiation analysis are shown in Tablc 7. The results of the standard curve regression

analysis are shown in Table 8. The tormulationmet acceptance criteria (RE within 10% or target and RSD of

S 10%).

Table 7 - Formulation Analysis Resultsr-~----_.~---
I _ Aiialysis
I Batch No. Date Detd Conc (m /mL Av Det'd Conc m /mL) Avg %RE %RSD

l-CHRY-l

2-CHRY-I

1/25/05

8/9/05

2.592

2.4 79

2.409

2.531

2.395

2.487

2.466

2.499

-2.9

-1.6

4.5

1.

Table 8 - Regression Analysis Results---~-- -------~~
Slope y-Intercept Correlatioii Coeffcieiit
0.1852

0.0970

-0.3622

-0.0921

0.9999

0.9997

6.7 Conclusions

The average concentration of the stock formulations and its percent RS Ds were within acceptance criteria.

Thel'etore, the tormulations were suitable tor use.
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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:

Date Reported to Study
Phase Inspected Inspection Date Director/Management

Test substance receipt 10/2612004 10/26/2004

Formulation preparation* 12/2/2004 12/212004

Dispensing* 12/2/2004 1212/2004

Formulation analysis* i 2/2/2004 1212/2004

Audit study fie 1/312006 1/3/2006

Audit analytical report 1/3/2006 1/3/2006

* These inspections are serving the pUTjse for all reference chemicals since QA was required to see only one phase
inspection of a chemicaL.

i - 5-(X,
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EXECUTIVE SUMMARY

The tiile compound, econazole, was analyzed in suppoi1 of the Environmental Protection Agency (ErA)

Plaeental and Recombinant Aromatase Assay Prevalidation work, Work Assignment 4-16117.

The solubility of econazole was detel1iined to be acceptable in dimethylsulfoxide (DMSO) for prcparing

formulations.

A formulation analysis method was developed and validated to analyze ecoiiazole in DMSO at a concentration

of 44.47 iig/mL (0.1 M). This method was used to analyze samples Ii'om both formulation and formulation storage

stability studies at 44.47 iig/mL.

The storage stability study indicated that a 44.47 mg/iiL formulation stored In sealed amber glass bottles and

l)Iltected lì'om light was stable for 56 days at approximately sac.

The stock formulatIons prepared for shipmen 1 10 the testing laboratory were determined to meet the established

acceptance criteria.
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INTRODUCTION

The purpose of this work was to provide all necessary chemistry support activities flir econazole on the

Environmental Protection Agency (EP A) Work Assignment 4- I 61l7, and consisted of:

Determining solubility in dimethylsulfoxide (DMSO).

Developing and validating a foiiiulation 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 ofeconazole, Lot No. 123KI220, were received fì'om the repository at

Battelle's Marine Sciences Laboratory in Sequiii, WA (one each on October 26,2004 and December 4, 2004). The

label amount indicated 5 grams was sent at each shipment. The chemical was rcceived and subsequently stored at

room temperature.

A copy of the manufacturer's Certificate of Analysis for this lot is shown in Figure i. This states that purity was

98% based on thin layer chromatography

Cert jf ic ateoí Am.1 IY$I$

Product Name
Product Number
Product Brand

CAS Number
l"lolecular Formula
l"olecular Weight

Ec-onazole nitrate salt,
E4632
SIGMA

24169-02-6
C;.H,.C1N Q. HNO

444,ïO

APPEARANCE

SOLUßILITY

iNHITE TO OFF-WHITE PO\.VDER WHITE POÌJ1lDER
CLEAR COLORLESS TO FAH.IT YELLOW SOLUTION 'WITH SClflE INSOLUBLES CLEAR COLORLESS
AT 2SlvlG/r'lL IN CHLOROFORI'l:fvETHAI'JOL (1:1)NlvlT 0.5':/0 O.O-=lQWATER BY KARL FISC.HER

ELEf"lENTAL ANALYSIS 47.6 TO 49,6"'1", CARBOI'J

9,2 TO 9.8"1., NITROGEN

IR SPECTRUrl1

PURITY BY THIN LA YER
CHRO/"1ATOGRAPHY

Qr ACCEPTANCE DATE

COI\JSISTENT \,jilTH STRUCTURE

48,6"1.,

9.4%
CONFORi"iS
(SUPPLIER DATA)

9:%Nl T 98%,

JANUARY 2004

Lori Schulz, Manai;iei
,.6,nôlyiic;:i1 Sei\iices

::::i- Louis, ~,.ssouri US,A,

Figure i - Certificate of Analysis
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3 SOLUBILITY STUDIES

A solubility study was conductcd to determine the solubility oleconazole in 100% DMSO, at a concentration of

at least 4447 mg/I1L (0.1 M). Econazole (044470"= 0.04447 g) was weighcd into a 10-mL volumetric flask.

DMSO was added until the tlask was approximately 80% full. The contents were l1ixed until the econazole

dissolved. The contents of flask were diluted to volume with DMSO, scaled, and mixed welL. The econazole went

readily into solution. This experiment showed that DMSO was an acceptable solvent for the 4447 mg/mL

formulation.

4 FORMULATION ANALYSIS METHOD PERFORMANCE EVALUATION (MPE)

This section describes the evaluation ofa mcthod devcloped to analyze tormulations ofeconazole in DMSO at a

target concentration of 4447 mg/mL for the stability study, the results and the conclusions from this evaluation.

4.1 Method Development

Method development for this ehemical 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 I.

Table I - HPLC System

Instrument System

Column

Guard Column

Mobile Phase

Flow Rate

Injection Volume

Detector Type

DetectOl' Wavelength

Run Time

Agilent (Palo Alto, CA), Waters (Milford, MA)

Supeleosil LC-ABZ, 150 mm x 4.6 mm (lD) (Supeleo, BelleJonte, PAl

C- 18 guard column

70:30 (v/v) Methanol:O.1 5% Ammonium Acetate, Isocratic

1.0 mLiminute

SO pL

UV

271 nm

-20 minutes

4.3 Method Validation

Validation was accomplished using a single experiment.

Triplicate vehicle/calibration standards at the highest and lowcst of four concentrations were prepared. A

single standard was prepared at each intel'iediate concentration. The high and low concentrations were uscd to

assess thc prccision orthe method. The precision of the low concentration was used to ealculate limits of

Battelle Study No. WA 4-16/17 2
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detection (LOD) andlil1its olquantitation (LOQ). Triplicate vehicle/calibration blanks with and without

internal standard (IS) were used to assess the specificity of the method.

4.3. I Preparation of Mobile Phase

A 0.15% ammonium acetate solution was prepared by weighing approximately 1.5 grams of

ammonium acetate into a 1 -L volumetiic flask. The flask was diluted to volume with Mìlli-Q water,

sealed, and mixed welL.

The mobile phase was prepared by mixing 700 mL of methanol and 300 mL of 0.15%

allllOlllU1l1 acetate.

4.3.2 Preparation of Standards and Blanks

4.3.2.1 lnteiial Standard (IS)

An is solution was prepared by weighing 100:+ 4 mg olterconazoJe into a SO-mL

volumetiic flask. The content of the Ilask was diluted to volume with methanol, sealed, and

mi xed 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 2S-mL volumetric flasks and dissolving in and diluting to

volume with HPLC mobile phase. This produced stocks A and B with target concentrations of

i mg/mL each.

4.3.2.3 Vehicle/Calibration Standards

Vehicle/calibration standards were prepared as shown in Table 2. Thc contents of the

tlasks 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 DMSO Final VolumeStd mL Source (mL) mL mL mL
VSl

VS2

VS3

VS4

500

400

200

100

A

B

A

B

5

4

2

01

01

01

o i

10

10

10

10
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4.3.24 Blanks

Triplicate blanks without is were prepared by pipetting 0.1 iiL of DiVSO into three

individual 10-mL volumetric flasks. The contents of the nasks were diluted to voluiie with

HPLC mobile phase, sealed, and mixed welL.

Triplicate blanks with IS were prepared by pi petting I iiL is and O. i mL ofDMSO

into three individual 1 O-mL volumetric flasks. The contents of the tlasks 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 transferred to individual

autoinjector vials and the vials were sealed. Single injections were iiade t¡'om each vial using the same

chromatographic system and parameters determined during l1ethod development (Table i).

4.3.4 Calculations

The integration of the econazole and is peaks by thc chromatography data system was evaluated

to assure it was COIlCct in all chromatograms andiianually reintegrated, if necessary. A linear regression

equation was calculated relating the response ratio ofeconazole dividcd 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 appropriate tor the vehicle/calibration standards at each

concentration.

4.3.5 Results

Speeificity is shown by the representative overlaid chromatograiis I¡'om a high and low

vehicle/calibration standard, a blank with is, and a blank n'om 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 indieate linearity and are shown in

Table 3.
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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 Conc Detd Std Conc s Avg
/mL mL /mL /mL %RSD %RE %RE

513.2 0.1

512.6 512.7 512.5 0.8 o I 0.0 00

5117 -0.2

406.9 406.7 NA NA NA 00 NA

2050 206.8 NA NA NA 0.9 NA

1013 -0.4

1017 10 1. 101.3 0.1 o I -0.5 -0.4

1013 -0.4

The method validation scnsitivity was O. I 732 fig/mL, the LOD, which is defined as three times

the standard deviation of the low vehicle/calibration standard. This is equivalent to a tèmnulation

concentration of 20 ,iig/mL when a tormulation is diluted i to 100 Il)r analysis. The LOQ, defined as ten

times tbe standard deviation or the lowcst stanclard because there was Il) blank response, was 0.5774
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~ig/mL. This is equivalent to a Iiiriiulation coneentration of60 ~Lg/mL when a formulation is diluted I to

100 for analysis. Thc estimatedlil1it of quantitation (ELOQ), defined as the lowest vehicle/calibration

standard with acceptable accuracy and precision, was 101. 7 ~ig/iiL.

4.3.6 Conclusions

The method met all aeceptance 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 DrvSO for 56 days

(8 weeks) in sealed, amber glass bottles stored at approximately sac.

5.1 Study Design

A foniiulation sample was analyzed on the day of preparation (Day 0) and Day 14. A second formulation

sample was analyzed on the day o i' preparation (Day 0), Week 4 and Week 8. Three aliquots were analyzed

fi'om each sample at each storagc time.

5.2 Formulation Method

A foiimilation was prepared on November 19,2004, Day 0 of the storage stability study at a target

concentration of44.47 mg/iiL in DMSO by accurately weighing 1 110 cl 10 mg into a 2S-mL volumetric nask.

The chemical was dissolved in and diluted to approximately three quarters of the total volume with DMSO. The

t1ask 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 iiixed welL.

Approximately 6 mL of foniiulation 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 14 days of storage, a vial was removed fi'om the refi'igerator, allowed to warm to room temperature,

and triplicate aliquots were prepared and analyzed.

A second foriiulation was prepared on February 7, 2005, Day 0, at a target concentration of 44.47 mg/ml.

in DMSO by accurately weighing 2.22350 cl 0.08894 g into a SO-mL volumetric Ilask. The flask was diluted to

approximately 80% volume with DMSO, sealed and sonicated for approximately 5 minutes. The content of the

Ilask was inverted 10 times, and diluted 10 volume with DMSO and shaken to mix welL. Approximately 9 mL

were dispensed into an amber glass bottle, sealed and stored refrigerated. A foniiulation sample aliquot was

prepared for analysis on Day 0, Weeks 4 and 8 for storage stability determination.

Battelle Study No. W A 4-16/17 6
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5.3 Analysis Method

Vehicle/calibration standards and blanks with and without iS were prepared as described in the validation

experiment (Section 4.3.2) of this report.

In triplicate, 1 mL of the formulation was pipetted into three individual 1 O-mL volumetric tlasks, diluted

to volume with I-PLC mobile phase, sealcd, and mixed wcll One (1) mL ofthc diluted fOITnulation and l-mL

of the is were pipetted into individual 10-mL volumetric flasks. The contents ofthc flasks wcre diluted to

volume with 1-IPLC mobile phase, sealed, and mixed well. An appropriate volume of each was transfened to an

autoinjector vial and the vials were sealed and analyzed using the chromatographic system in Table I.

5.4 Results

Thc results !ì'om the storage stability study are shown in Table 5 and presented in control chart tormat in

Figurc 3.

Table 5 - Formulation Storage Stability Results (44.47 ing/mL)

Preparation Analysis Det'd Conc Avg Det'd Conc % of Day 0 ConcDate Date Da m mL m mL:! s :! s
11119/04

11119/04

2/705

2/705

2/705

i 1119/04

12/3/04

2/705

3/705

4/4/05

o

14

o

28

46.91

45.91

46.24

45.03

42.95

46.37 46.47

45.88 45.80

4608 45.89

44.74 44.66

4292 41.94

46.58 :t 029

45.86 :: 0.06

46.07::0.17

4481::0.19

42.60 :: 0.58

100.0 :t 06

98S:t01

100.0 :: 0.4

97.3 :: 0.4

92.5:: 1.356

For the forimilation stability sample prepared on Novembcr 19,2004, the pooled RSD of the analytical

method was 0.44%. This mcans 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% confidcnce level

For the formulation stability sample prepared on February 7, 2005, the pooled RSD of the analytical

method was 0.79%. This mcans that there would havc to bc a diffcrence of more than 1.80% from the Day 0

value for the difference to be statistically significant at a 95% confidcncc level
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ECONAWLE iii 100'% DMSO
(46.58 mg/mL, Prepared 11/19/04)
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Figure 3 - C:outrol Charts for the StOl-ige Stabilitv Aualysis
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5.5 Discussion and Conclusions

The Day 0 deterinined value for the November 19,2004 formulation was approximately 4.7% above the

nominal value (the calculated concentration based on the weight of the chcmical). The concentration ol'the

sample stored at approximately sec protected fi'om 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 valuc (November 19,

2004) and met acceptance critcria ,¡ 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 sec protected jì'om light in an amber glass vial for Days 28 and 56 was below

the lowcr signitìcance level due to the tight prccision ofthc assay but was within 2.7 and 7.5%, respectively of

the Day 0 value (February 7, 2005) and met acceptancc ciitcria'¡ 10%.

Thesc data indicate the formulation was stable whcn protected fi'ol1 light at approximately sec for

56 days.

6 FORMULATION PREPARATION AND ANALYSIS

Forinulations were prepared and analyzed on February 7, 2005 and August 8, 2005 according to SOP

cOMSpEC.II-03 I, "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 (2.223S0'¡ 0.08894 g) was weighed into a SO-mL volumetric t1ask. DMSO was added until

the tlask was approximately 80% fulL. The contents wcre sonicated tor approximately 5 minutes until the

econazolc dissolved. The contents ofthc 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 (I) mL of the formulation was pipetted into three individual 1 O-mL volumetric t1asks, diluted to

volume with HPLC mobile phase, sealed, and mixed welL. One (I) mL of the diluted formulation and i mL of

the iS were pipetted into individual i O-inL volumetric t1asks The contents of the tlasks were diluted to volume

with HpLc mobile phase, sealed, and mixed welL.

6.4 Analysis

i\utoinjector vials were Jìiled with aliquots of each standard, blank and sample. 1\ single injection was

madc I¡'om each vial using the HPLC conditions I¡'om the validation (Table i).

Battellc Study No W A 4- i 6/1 7 9

-199-



Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-023

6.5 Calculations

The integration of the econazole and is peaks by the chromatography data systcm was evaluated to

assure it was cori'ect in all chromatograms and manually reintegrated, if necessary. A linear regression equation

ivas calculated relating the response ratio ofeconazole 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. The percent RE for each vehicle/calibration standard was

calculated by subtracting the nominal value from the detel1nined 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

ti'om the determined value, dividing by the target value, and then multiplying by 100. The avcragc determined

concentration, standard deviation (s), and percent RSD were calculated lor the vehicle/calibration standards and

ton111iation smiiples 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

'D-ieD
c'co
fr
il16Ci ri is

I

Econazole
140

120

o
J \) '.

.- /~'./,~ \/$1 b

"100

30
\"'34 b

Blari~: wI IS b

60 Blank t.

8 '10 '12 14 16
Retention time

Figure 4 - Representative Overlaid Chromatograms of a High and Low Vehicle/Calibration Standard,

Blank with IS, and Blank from a Foniiulation Analysis (Shown Top to Bottom)

The vehicle/calibration standard curve and the results of the regression analysis indicated linearity and

arc shown in Figure S.

Battelle Study No. W¡\ 4-16/17 10

-200-



Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-023

-1-') ------+-

---~--~-

0.5

---~--

--~--~--~--+-~---
0.0

o 50 -1nri 150 200 250 300 350 400 450 :500
Arr(.unt

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 ofS 10%).

Table 6 - Formulation Analysis Results

l-ECON-I

2-ECON-1

2/705

8/8/05

46.24

4458

4608

44.49

45.89

44.14

46.07

44.40

3.5

-0.2

0.4

0.5

6.7 Conclusions

The avcrage concentration of thc stock formulations and its percent RSDs were within acceptance

critcria. Therefore, the fOlliillations were suitable for use.

The econazole formulation at a target concentration of 44.47 mg/mL in DMSO was stable for 56 days

when stored refi'igerated and protected fi'om light.
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ANALYTICAL CHEMISTRY ACTIVITIES REPORT

KETOCONAZOLE

CAS No: 65277-42-1

Receipt Date: J 0/26/04

Appearance: Solid

Storage Conditions (~Battelle): Refrigeratcd (~S°C)

Lot No.: 121I-OS24 (Sigma Aldrich)

Amount Received: 2.7 g

Vendor Purity: ? 99'Vo by TLC

STRUCTURE: Mol.Wt.: MoL. Fommla:

C2óH28Cl2N404o
Áo_~--(""in\ 1\ -0'\ 0 CI~CI~N NOH~ ~o

531.43 g/mol

Prepared By: Approved By:

L t~ifro, ~ ~~J:~L~_~
Denise A. Contos, M.S. Steven W. Graves, B.S.

Manager, Chemistry Technical Center
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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:

Ilate RepOl.ted to Study
('hase Iiis iected Iiis cction Ilatc DirectOl'/Malia cmeiit

Test substance receipt 10/26/2004 10/26/2004

Formulation preparation' 12/22004 12/2/2004

Dispensing' 12/2/2004 12/2/2004

Formulation analysis' 12/2/2004 12/2/2004

Audit study file 8/23/2005 8/23/2005

Audit analytical report 8/23/2005 8/23/2005

Audit study file 12/16/2005 i 2/16/2005

Audit analytical report 12/16/2005 12/16/2005

· These inspections are serving the purpose for all reference chemicals since QA was required to see only one phase
inspection of a chemicaL.
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EXECUTIVE SUMMARY

The title compound, ketoconazole. was analyzed in support of the Environmental Protection Agency (EP A)

Placental and Recombinant Aromatase Assay Prevalidation work, Work Assignment 4- 1 6/17.

Solubility of ketoconazole was detenl1ined to be acceptable in dimethylsulfoxide (DMSO) at a concentration of

5.31 mg/mL (0.0 i M).

A ketoeonazole tonnulation analysis method was validated on the previous EP A W A 3- 10 study. The method

was modified by including an additional I: i 0 dilution of the formulation which resulted in a 1:200 tìnal dilution of

the 5.31 mg/mL (0.0 i M) formulation prior to analysis. This modified method was used to analyze both stability and

foiiiulation analysis samples.

Storage stability was previously detennìned (EPA W A 3-10 study, Analytical Chemistry Activities Report,

Ketoconazole, 2004) as 28 days when stored at approximately SOC and protected tì'om light at a target fonnulation

concentration of 0.532 mg/mL in DMSO. In the CUITent study, a tormulation sample with a target concentration of

5.31 mg/mL in DMSO was stable when stored retì'igerated and protected from light tor 60 days.

The stock formulations prepared for shipment to the testing laboratory were analyzed and met the established

acceptance criteria.
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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 dil1ethylsultoxide (DMSO).

Preparing and analyzing a stock fonnulation and a formulation stability sample.

This work was done at Battelle, 50S King Avenue, Columbus, OH 43201.

2 CHEMICAL RECEIPT AND STORAGE

One 1 5-ml. amber glass bottle of' ketoeonazole. Lot No. 12 I HOS24, was received fi'oin 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 manutàcturer's Certincate 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, tvlanaç1er
.Ana..I'y.tical Service:3
::=:\. LDlli~;, t....lissouri U:3,A.

3 SOLUBILITY STUDY

EPA Contract No.: 68-W-01-
023

Certificat
Ketoconazole

K1003

SIGMA

65277-42-1

C26H,.CI,N404

531.43

SPECIFICA nON
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)

NL T 98%

3 YEARS

Figure I - Certificate of Analysis

LOT 121H0524 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 conductedio deteriiine the solubility of ketoconazole in either 95% ethanol or 100%

DMSO. Initially, both 95% ethaiiol and DIVSO were used to prepare a 53.14 mg/mL (0.1 1V) ketoconazole solution.

Neither of the solvents dissolved the ketoconazolc at the 0.1 M concentration. At the direction of the Task Leader. a

5.31 mg/1l1. ketoconazole soluiioii (001 M) in 100% DMSO was prepared by weighing 0.05314 ct 0.00531 g into a

Battelle Study No. WA 4-16/17 2

-207-



Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-
023

I O-mL volumetric Ilask. DMSO was ,idded until the flask was approximately 80'% fulL. The Jlask was capped and

contents were mixed. The content of the Ilnsk \vas 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 5.3 I mg/mL (0.0 I M) formulation.

4 FORMULATION PREPARATION AND ANALYSIS

Formulations were prepared and analyzed on Februaiy 4, 2005 and June 29, 2005 according to SOP

COMSPEC.ll-018-02, "Standard Operating Procedure (SOP) for the Formulation and Analysis of Ketoconazole 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 5.3 1 mg/ml. (0.0 I M) in DMSO was prepared on

February 4, 2005 by accuratcly weighing 265.5 '" 5 mg ofketoconazole into a tarred50-mL volul1etric flask.

DMSO was added until the t1ask was approximately 80% fulL. The t1ask was sealed and sonicated for approximately

10 minutes then inverted ten times. The content of thc tlask was diluted to volul1e with DMSO, sealed, and mixed

well by inveiting 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 TÌnal volume of

1400 mL olmethanol and 2.8 mL of diet hanol amine 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:O.S% ammonium acetate: diethanolamine.

4.3 Preparation of Standards and Blanks

4.3.1 Internal Standard (iS)

Fitìeen (lS):t 2 mg terconazole was added to a SO-mL volumetric tlask. 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

3 00 ~ig/m L.

4.3.2 Stock Standards

Two stock standards were preparcd by accurately weighing 30:t 3.0 mg of ketoconazole into two individual

200-mL volumetric llasks and dissolving in and diluting to volume with HPLC mobile phase. This produced stocks

A and 13 with target concentrations of 150 pg/mL each.

Battelle Study No. W A 4-16/17 3
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4.3.3 Vehicle/Calibnition Standanls

Vehicle/calibration standards were prepared as shown in Table i. The contents of the tlasks 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 Standanls.------~
Vehicle Target Filial COliC S Source Volume Iiiternal Std DMSO Final VolumeStd ( /mL ource mL mL mL mL

VS4 15

A

B

A

B

4 0.05

0.05

0.05

0.05

10

10

10

10

VSI

VS2

60

45 ,
.J

VS3 30 2

4.3.4 Blanl(s

Triplicate blanks without is were prepared by pipetting 0.05 mL of DMSO into three individual i O-mL

volumetric flasks. The contents of the Ilasks were diluted to volume with HPl.C mobile phase, sealed, and mixed

welL.

Triplicate blanks with is were prepared by pi petting I ml. is and 0.05 mL of DMSO into three individual

10-111. volumetric tlasks. The contents of the t1asks were diluted to volumc with HPLC mobile phase, sealed, and

mixed welL.

4.4 Preparation of Formulation and Formulation Stabilty Samples

Triplicate 1 ml. aliquots of the foiimilation were pi petted into three individual 10-mL volumetric flasks, diluted

to volume with HPLC mobile phase, sealed, and mixed well. A 0.5 mL aliquot of the diluted fonnulation and i mL

of the is were pi pelted into individual i O-mL volumetric flasks. The contents of the flasks were diluted to volume

with HPI.C mobile phase, sealed. and mixed welL.

4.5 Analysis

A pOition of each vehicle/calibration standard, blank and sample were transferred to individual autoinjector vials

and the vials were scaled. Single injections wcre l1ade ti'om each vial using the HPLC parameters for ketoconazole

which are presented in Table 2.
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Table 2 - HPLC System

Iiistrumeiit System

Columii

Guard

Mobile Phase

Flow Rate

Injection Volume

Detector Type

Detector Wavelength

Agilent (Palo Alto. CA): Watcrs (MillOI'd. MA)

Supelcosil I.c-ABZ, 5 pm particle size. 250 mii x 4.6 mm (ID)
(Supelco. St. Louis, MO)
C 18 guard cartridge

70:30:0. i 4 (v/v/v) MethanoI:O.S% Ammonium Acetate:Diethanolamine, Isocratic

1.5 mLlminute

20 ~iL

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 i inear regression equation

weightedllx was calculatcd relating the response ratio of ketoconazole/IS (y) to thc concentration of the

conccntration of the vehicle/calibration standards (x). This regression cquation and the response ratios wcre used to

calculate the concentration in each vehiclelcalibration standard and formulation sample. These values were uscd to

calculate the individual and average concentrations, percent relative errors (RE), standard deviation (s), and percent

relative standard deviation (RSD) as appropriate tor the vehicle/calibration standards at each concentration.

4.7 Results

Specificity is shown by the representative overlaid chromatograms lì'om a high and low vehicle/ calibration

standard, a blank with is, and a blank as presented in Figure 2. Thc blank and blank with is exhibited no peaks that

would signitìcantly interfere with the ketoconazole or is peaks.
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Figure 2 - Representative Overlaid Chromatograms of a High and Low Vehicle/Calibi'ation Standard,
Blank with is, and Blank from 2/4/2005 Analysis (Shown Top to Bottom)

The rcgression analysis results fi'ol1 thc standard curve teil' February 4, 2005 analysis indicate linearity and are

shown in Figure 3.
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Figure 3 - Vehicle/Calibration Standard Curve for 2/412005 Analysis

Thc precision and accuracy of the vehicle/calibration standard results n.ol1 Fcbruary 4, 2005 analysis are shown

in Table 3.
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Table 3 -v chicle/Calibration Standard Results 1'01' 2/4/2005 Analysis.
Avg

Nomiiial Std COliC Detd Conc Detd COliC s Avg
mL /mL /mL 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 -1.2

14.87 14.92 14.85 0.J4 0.9 0.4 -0.1

14.94 0.5

The results of the foiimilation and toiimilation stability sample analysis are shown in Table 4 and S. The

formulation stability sample was the same formulation sample prepared and analyzed on February 4, 2005 that had

been stored retì'igerated tor 60 days. protected from light in an amber glass bottle.

Table 4 - Formulation Analysis Results
----------~------ - -- - - -- - -- - --- --- ---

B t h N Analysis Avg Det'd COliC Avg % RSDa c o. Date Det'd Conc m /iiL m mL RE %
l-KET-I

2-KET- 1

2/4/2005

6/29/2005

5.136

5.458

5.122 5.134

5.487 5.464

5.131

5.470

-3. 0.1

3.0 0.3

The forimllatIons met all acceptance criteria (RE \",ithin I 0% of target and RSD of'Ô 10%).

Table 5 -Formulation Stability Analysis Results

The tormulation 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 foiimilation and its percent relative standard deviation were within

acceptance criteria. Therefore the formulations were suitable for use.

The ketoconazole foril1ulation at a target concentration of 5.3 1 mg/mL in DMSO was stable tor 60 days when

stored refì'igerated and protected from light.
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ANALYTICAL CHEMISTRY ACTIVITIES REPORT

LINDANE

CAS No.: 58-89-9 Lot No.: l44l9EB (Sigma Aldrich)

Amount Received: 10 g

Vendor Purity: 99.6% by GC

Receipt Date: 1/6/05

Appearance: White Solid

Storage Conditions ((f Battelle): Room temperature (-25°C)

STRUCTURE:

Cl

MoLWt.:

290.83 g1mol

MoL. Fonnula:

C6H6Cl6
CL~ "CL

....... ...".\,

"".- -',,''1.Ci" 'YCI
CI

Prepared By: Approved By:

~ k, ~¡'/b'6b ~~.~~
Denise A. Contos, M.S. 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 (QAU) and reports were submitted to the Study

Director and Management as follows:

Phase Inspected

Test substance receipt*

Formulation preparation*

Dispensing*

Formulation analysis*

Audit analytical report

Audit study file

Date Reported to Study
Inspection Date Director/Mana~ement

10/26/2004 10/26/2004

12/2/2 004 12/2/2004

i 2/2/2 004 12/2/2004

12/2/2004 12/2/2004

12/2212005 12/22/2005

12/22/2005 12/22/2005

* These inspections are serving the purpose for all reference chemicals since QA was required to see only one phase
inspection of a chemicaL.

'idthuJ cg-¡'l,cl ! - CrOb
Quality Assurance Unit Date
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EXECUTIVE SUMMARY

The title compound, lindane, was analyzed in support of the Environmental Protection Agency (EP A) Placental

and Recombinant Aromatasc Assay Prevalidation Work, Work Assignment 4-16/17

Solubility of lindane was detennined to be acceptable in dimethylsultàxide (DMSO) for preparing fonnulations.

A foniiulation analysis method was developed and validated to analyze lindane in DMSO at a concentration of

29.08 mg/mL (0.1 M). This method was used to analyze samples from both fonmilation and fonnulation storage

stability studies at 29.08 mg/mL.

Storage stability study indicated that a 29.08 mglinL. formulation stored in sealed amber glass bottes and

protected from light was stable for 168 days at approximately S°c.

The formulations prepared for shipment to the testing laboratory were detennincd and met the establ ishcd

acceptance criteria.
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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:

Detcrmining solubility in dimethylsulfoxide (DMSO).

Developing and validating a formulation analysis method.

Conducting a storage stability study.

Preparing and analyzing a stock tànllulation.

This work was done at Battelle, 505 King A venue, Columbus, OH 43201.

2 CHEMICAL RECEIPT AND STORAGE

One 20-mL amber glass bottle oflindane, l44J9E8, 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

chciiical was received and subsequently stored at room temperature.

i\ copy of the manufacturer's Certilicate of Analysis for this lot is shown in Figure i. This states that purity was

99.6% based on gas chromatography (GC).

rJatlelle Study No. WA 4-16/17
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SIGMA-ALDRiCH~-~~,-~~-
CertlficateofAnalysls

Product Name
Product Number
Product erand
CAS Number
Molecular Formula
Molecular Weight

Lindane
23,339-0
ALDRICH

58-89-9
C,H,CI.
290.83

TEST
APPEARANCE

INFRARED
SPECTRUM

GAS LIQUID
CHROMATOGRAPHY

QUAUTY CONTROL
ACCEPTANCE DATE

SPECIFICA nON
WHITE TO OFF-WHITE POWDER

CONFORMS TO STRUCTURE AND
STANDARD.

96.5% (HINIMUr~)

LOT 14419EB RESULTS

OFF WHITE POWDER

CONFORMS TO STRUCTURE AND
STANDARD

99.6%

',lAY, 2003

Ronnie J. MÔftin. Supervisor
Quality Control
Milwaukee. Wisconsin USA

Figure 1 - Certificate of Analysis

3 SOLUBILITY STUDIES

A solubility study was conducIed to deteiiiiine the solubility of lindane in 100% DMSO, at a concentration of at

least 29.08 mg/mL. Lindane (0.29080 i 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 dissolvcd. The contents of

the flask were diluted to volume with DMSO, sealed, and mixed welL. The lindane went readily into solution. This

experiment showed that DMSO was an aeceptable solvent for the 29.08 mg/mL foiiiulation.

4 FORMULATION ANALYSIS METHOD PERFORMANCE EVALUATION (MPE)

This section describes the evaluation of a method developed to analyze foniiilations otlindane in DMSO at a

target concentration ot29.08 mg/mL for the stability study and the results and conclusions from this evaluation.

13allelle Study No. WA 4-16117 2
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4.1 Method Development

Method development lòr this chcmical involved the evaluation of various chromatographic conditions.

The selected method was one which produced acceptable retention time Jòr the maior peak, apparent resolution

of significant impurities and acceptable peak shape. The detection method chosen was gas chromatography

with flame ionization detection (FID)

4.2 Method

The GC parameters for lindane are presented in Table i.

Table I - GC System

GC

Column

Callier Gas and Flow Rate

Oven Temperature

Detector Type

Detector Flow Rates

Detector Temperature

Injector TemperatUl'e

Injection Volume

Injection Mode

RunTime

Agilcnt 6890 (Palo Alto. CA)

RTX-5, 30 m x 025 mm (ID). 0.25 pm film thickness (Restek, Bellefonte, PAl

Helium at -2 mL/minute

150°C hold for -2 minutes, increase at 20°Clil1inute to 300°C; hold for 2
minutes

Flame Ionization (FID)

Hydrogen at -30 mL/minute; Air at -380 mL/niimlte

320°C

285°C

1 pL

Split 5 i

-12 minutcs

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 prccision of the method. The precision of the low concentration was used to calculate limits of

dctection (LOD) and limits of quantitation (LOQ). Triplicate vehiclc/calibration blanks with and without

working internal standard (WIS) were used to asscss the specificity of the method.

4.3.1 Preparation of Standards and Blanks

431.1 Internal Standard (IS)

Approximately 25:+ i mg of phenanthrene was added to a 25-mL volumetric flask.

The contcnts orthe flask was diluted to volume with methanoL., sealed, and mixed welL.

Battelle Study No. WA 4-16/17 3
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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 t1ask was diluted to volume with methanoL. sealed. and mixed well.

4.3.1.2 Stock Standards

Two stock standards were prepared by accurately weighing SO :t 2 mg oflindane each

into two individual 25-l1L volumetric t1asks and dissolving in and diluting to volume with

methanoL. This produced stocks A and B with target concentrations of2000 pg/mL each.

4.3.1.3 Vehicle/Calibration Standards

Vehicle/calibration standards were prepared as shown in Table 2. The contents of the

tlasks wcre 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 Filial Conc Source Volume WIS DMSO Final VolumeStd mL Source (iii) mL mL) (mL

VSi

VS2

VS3

800

600

400

200

A

B

A

B

4

3

2

0.1

01

0.1

01

10

10

10

10VS4

4.3.1.4 Blanks

Triplicate blanks without IS were prepared by pi petting O. I mL ofDMSO into three

individual 10-mL volumctric flasks. The contents ofihe tlasks were diluted to volume with

methanol, sealed, and mixed welL.

Triplicate blanks with IS were prepared by pipetting i mL is and O. I mL of OM SO

into three individual 10-mL volumetric flasks. The contents of the t1asks 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 systcm and parameters deterniined during method development as shown in Table 1

4.3.3 Calculations

The integration of the linclane and IS peaks by the chromatography data system was evaluated to

assure it was consistent in all chromatograms and manually reintcgratecl. ifnecessary. A linear regression

cquation \vas calculatecl relating the rcsponse ratio olîindane divided by the is (y) to the concentration of

Battelle Study No W A 4-16/17 4
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the vehiclc/calibration standards (x). The conccntration 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 avcrage concentrations, percent relativc enol's (RE), standard deviation (s),

and percent relative standard deviation (RSD) as appropriate for thc 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 significmitly interfere with the lindane or is

peaks. The regression analysis results from the standard curve indicate the linearity and are shown in

Table J.

Li nclan!?
.\

1\ A
/ \ l, tl\/ /\ . ~~jl / It..
j \. /; \

vs"ia

:RSOO
~
Q.
'I)
iL500

400

3rJO

Y:3 4B

BLI( +1:3 B

BLr: B

2CiÜ

1UU

7.4 7.6 7.3
.

e.o 8.2
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 - Method Validation Regression Analysis Results~
The precision and accuracy 0 f the vehicle/calibration standard validation results are shown in

Table 4.

8attelle Study No WA 4-16117
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Table 4 - Vehicle/Calibration Standard Validation Results._~-----
Avg

Nominal Std Conc Det'd Std Conc Det'd Std COliC s Avg
/mL ( /mL mL (mL) %RSD %RE "lRE

7773 01

776.3 7776 776.8 1. o i 0.2 01

775.6 -0.1

600.2 5984 NA NA NA -0.3 NA

3882 387.0 NA NJ\ NA -0.3 NA

202.8 14

200.1 200.1 200.5 2.1 1. 00 0.2

198.6 -0.7 --
The sensitivity of the method resulted in 64 ~Lg/mL LOD which is defIned as three times the

standard deviation of the low vehicle/calibration standard. This is equivalent to a fonnulation concentration

of 640 ~lg/mL when a là11l1ilation is diluted I to 100 for analysis. The LOQ, detìned as ten times the

standard deviation of the lowest standard because there was no blank response. was 21.3 pg/mL. This

is equivalent to a formulation concentration 01'2130 pg/mL when a formulation is dilutedl to 100 for

analysis. The estimated limit of quantitation (ELOQ), defined as the lowest standard with acceptable

accuracy and precision, was 200. 1 ~lg/mL.

4.3.5 Conclusions

The method met all acceptance criteria for specificity, linearitv. preeision. accuracy, and

sensitivity. The method was suitable tàr the stability study and subsequent formulation analyses.

5 FORMULATION STABILITY STUDIES

A ItJniiulation stability study was conducted at a target concentration 01'29.08 iig/mL in DMSO tàr 168 days

(24 weeks) in sealed, amber glass bottles stored at approximately 5°C.

5. i Study Design

A single sample was analyzed on the day o i' preparation (Day 0), Day 14, Weeks 4,8 and 12. A second

fOl1l1llation sample was preparcd and analyzed on January 24,2005 (Day 0) and on Week 24. Three aliquots

wcre analyzed from each sample at each storage time.

5.2 Formulation Method

A tàiinulation was prepared on January 13,2005, Day 0 orthe storage stability study at a tmget

cnnccntration 01'29.08 mg/mL in DMSO by accurately weighing 727 ct 7 mg of lindane into a 25-iiL volumetric

Ilask Thc ehcmical was dissolved in and diluted 10 approximately thrce quarters of thc total volume with

(¡allelle Study No W A 4-16/17 6
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DIVSO The Aask was sealed and manually shaken to mix the contents The contcnts or the Ilask was diluted to

volume with DMSO. sealed. and mixed welL

Approximately 6 mL of foiiiulation 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

5°C until use. After the desired storage period, a vial was removed fi'om storage, allowed to waiin to room

temperature, and triplicate aliquots were prepared and analyzed.

A second foiinulation (Batch I-LIN- 1) was prepared on January 24. 2005 (Day 0) at a target

concentration 01'29.08 mg/mL in DMSO by accurately weighing 1.45400:! 0.058 g into a 50-mL volumetric

t1ask. The content of tiie 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 reÜigerated. A fàiiiiulation sample aliquot was prepared

for analysis on Days 0 and J 68 for storage stability deteiinination.

5.3 Analysis Method

Vehicle/calibration standards and blanks with and without is wcre prepared as described in the validation

experiment (Section 4.3. i) or this report.

One (1) IIiL of the foiimilatiDn was pi petted into three individual i O-mL volumetric t1asks, diluted to

volume with methanol, sealed, and mixed welL. One (1) mL oflhe diluted foiimilation and l-mL oflS were

pi petted into 10-mL volumetric t1asks, diluted to volume with methanol, scaled, and mixed welL. An appropriate

vo!umc of each was transfened to an autoinjector vial and the vials were sealed and analyzed using the

chromatographic system in Table i.

5.4 Results

The results from the storage stability study are shown in Table 5 and presented in control ehart tàiiiat in

Figure 3.

Table 5 - Formulation Storage Stability Results (29.08 mg/mL)

Pi'eparation Analysis A vg Detd Conc % of Day 0
Date Date Day Det'd Conc II /mL) m /mL :t s I Conc:t s

1/13/05 1/1305 0 29.38 29.48 29.18 29.3S:t 0.15 100 :t 0.5

11 1 3/05 1127/05 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 3164 3143 :t 0.18 107:t0.6

1/13/05 3/1 % 5 56 28.77 28.76 2865 28.73 :t 0.07 97.9:t02
1/13/05 4/705 84 29.22 29.67 29.4 7 2945 ol 0.23 100 ol 0.8

1/24/05 1124/05 0 30.02 29.88 29.93 2995 ol 0.07 100 ol 0.2

1/24/05 7/1/05 168 2964 29.72 29.95 297HOl6 99.4 ol 0.5

Battelle Study No. WA 4-16/17 7
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For the forimilatioii sample prepared on January 13.2005, the pooled rclaiive standard deviation of the

analytical mcthod was 0.5% This means that there would have to be a difterence of more than 1.2% from the

Day 0 value for the diflerence to be statistically significant at a 95% contìdence leveL.

For the forimilatioii 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 ofmorc thaii 1.3% from the Day 0 value for the

difference to be statistically signitìcant at a 95% confidence leveL.

LINDANE in 100% DMSO
(29.08 mg/mL, Prepared on 1/l3/O5)

109.01---------,.---

i

:. ::T---=--~ t-ë I
'f lUl.11--~-----

J
99.(1L-:_-

niijl~-
9" 0 ---------

-O.Bs 'f' l no.s

-~
I. " " 35 -12 -l9

Stability Study Day
% 63 711 77 H.

-lIprK'i-CiililnoILiliùl -LmH'I'C"ntmiLîinit ,. Slnbiliiv D;il:i Lilli'"I'(Stal)ilìl~' D:.la)

LINDANE in 100% DMSO
(29.08 mg/mL, Prepared on 1/24/05)

102

c -O.fh -; 100.0,..
~ 1 00 -,--~- "~--"_--'."_-_~-----_
~o
'f

98

96

i~ 28 H 5& 70 8~ 98
Stability Study Day

i 12 126 140 IS4 168

- Upper ContmJ Limit Lowe i. Control Limit mi Stability Dflta Lineai' (Stability Data)

Figure 3 - Control Chart for the Storage Stability Study
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5.5 Discussion and Conclusions

Thc Day 0 deteI111ined value for the f0I111ulation prepared on Jannary 13,2005 was approximately 1.0%

above nominal (the calculated concentration based on the weight of the chemical). The concentrations of the

samples stored at approximately SaC protected from light in amber glass vials for Days 14 and 56 were below

the lower significance level and tor 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) otthe Day 0 value and met acceptance criteria ofcl 10%. These data indicate the

fOI1mllation was stable at approximately SaC for 84 days.

The JOlllllation stability sample prepared on January 24. 2005 (Day 0) and analyzed on Day 0 and

Day 168 (.uly I I, 2005) was approximately 30% above nominal for Day 0 (the calculated concentration based

on the weight of the chcmical) and for Day 168,0.6% below the Day 0 value and met acceptance criteria of

cl 10%. These data indicate the formulation was stable at approximately SaC protected from light for i 68 days.

6 FORMULATION PREPARATION AND ANALYSIS

FOI1milations were prepared and analyzed on January 24, 2005. March 21, 2005 and July 1,2005, according to

SOP COMSPECII-029, "Standard Operating Proccdure (SOP) for the Formulation and Analysis of Lindane in 100'%

Dimethylsulfoxide (DlVSO)' This section describes the method. results, and conclusions.

6.1 Preparation of Formulation

Lindane (145400 lc 0.058 g) was weighed into a 50-mL volumetric tlask. DMSO was added until the

tlask 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 tor the validation (Section 4.3.1 of this report).

6.3 Prep'aration of Formulation Samples

One (i) mL of the fomlllation was pipetted into three individual 10-mL volumetric flasks, diluted to

volume with methanol, sealed, and l1ixed welL. One (1) mL of the diluted toriiiulation and 1 -mL of IS were

pipetted into individual I O-mL volumetric flasks. The contents of the Jlasks 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

madc from each vial using the GC conditions tì'om the validation Crable I) Representative overlaid

chromatograms olthe high and low vchicle/calibration standards. blank with is. and a blank are shown in

Figure 4.

ßattclIc Study No. W!\ 4- J 6/ 17 9
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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 lincar regression equation was calculated

relating the response ratio (Iindane/lS) to the concentration of the vehicle/calibration standards. This regression

equation and the response ratios were used to calculate the conccntration in each standard and formulation

sample. The percent RE for each standard was calculated by subtracting the nominal value from the detennincd

value, dividing by the nominal value, and then multiplying by i 00. The percent RE for each foiinulation sample

was calculated by subtracting the target value n'om the detennined value, dividing by the target value, and then

multiplying by i 00. The average detemiIned concentration, standard deviation, and percent RSD werc

calculatcd for the vehicle/calibration standards and fomiulation samples when applicable.

6.6 Results

The regression analysis results ofthe vehicle/calibration standard curves indicated linearity and are

shown in Table 6.

Table 6 - Formulation Regression Analysis Results

Foriiulation
Date Sio e -Interce t Correlation Coeffcient

1/24/05

7/1 /05

6.8029

72898

68477

-0.0081

-0.0197

-0.1022

1000

i .000

1000

3/21/05

Battelle Study No. W A 4-16117 10
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The results of the tèmiiulation analysis are shown in Table 7. Foiiiiulations met all acceptance eriteria

(RE within 10% of target and RSD of'S 10%).

Table 7 - Formulation Analysis Results

Avg Det'd Conc
Formulation Date Detd Conc (mg/mL) (mg/mL) Avg %RE %RSD

1/24/05 30.02 2988 29.93 29.95 30 0.2

3/21/05 29.23 2967 29.20 29.37 10 09

7/1 /05 29.32 29.26 29.63 29.40 1. 0.7

6.7 Conclusions

The averagc concentration of the foiiiiulations and its percent RSD were within aceeptance criteria.

Therefore the fonnulation was suitable for use.
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Aliquot #
1

2

3

4

5

Weight of
aliquot (g)

0.0198
0.0198
0.0199
0.0195
0.0195

DPM/Aliq.
28285.11
29507.08
30049.46
30340.4 7

30528.27

DPM/g
soln.
1428541
1490257
1510023
1555922
1565552

Average DPM/g soln
SD
CV

1510059
55273

3.66

uCi/a soln 0.680

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
faclor

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.

8.2029 9

4.5998 9

0.560753 ua/a

Calculation of Substrate Solution Specific Activity

1) Calculate pg lH)ASDN/g soln. = 0.00770 pg/g soln.
,ig/g soln.

a. ,ICi/g soln
b. Specific activity of ( H)ASDN (,ICilmmol)
c. Molecular wt of ASDN (mg/mmol)

0.680
25300000

286.4

Formula=a/b*c

2) Calculate total ,ig ASDN/g soln.

,ig ASDN/g soln.= ,ig cold ASDN/g soln. + ,ig lHJASDN/g soln.

0.560753 + 0.00770
0.568453 ,ig ASDN/g soln.

3) Calculate Solution Specific Activity

= (pCi/g soln.)/(,lig ASDN/g soln)
1.197 ,ICihlg ASDN

760803 dpm/nmol

431007 Chem 1 Rep1 Worksheelxls;
Substrate Specific Activity

1/26/2006;
11:03 AM 1 of 6
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concentration Volume of
(mg/niLJ stock used

i
tv
V...
i

431007 Chem1 Rep1 WorksheeL.xls:
Protein ~ flexible standards

Test
Assay Date 2/1/2005 Chemical 10 RC 1

ID

Standards'

Sid mg Protein

per ,LIL
#DIV/D!

#DIV/D!

#DIV/D!

#DIV/D!
#DIV/O!

#DIV/D!

Samples:

JG Replicate #

,LiL Standard
Used

25
25

25
25
25

25

Blank

A,w A;i~j
mg protein
measured

tested

Microsome type Placental Microsome 10 MET-D255A #6

mg Protein
Measured
#OIV/D!

#DIV/O!

#DIV/O!

#DIV/O!
#DIV/D!

#DIV/O!

A"" A"cc;

~=

b=

~iL diluted

,LLSOMES prep, (pL)

Final vol,
Diluted usomes

CIIL)

mg proleinhiL
Prep

1/26/2006:
11:03 AM

BSA)

Curve
Output

Total volume of
stock (mL)

Variables
m. b

sen" seb

r sey

F. df
SS,eo,SS""$ld

average mgJ,LIL mg/mL

OJ ""
ei e3

ro aJ=0
CD ~

Z
o

Protein slock 10

:2r
.k
w--oo--

Regression results

Regression results are calculated using the function
L1NEST

m
""
;:
0
0
~,il
Q.
z
~
(J
o:

~
i0--
6
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tested 8

OJ LJ

~ 0
CD 'ëi-
= 0(D ~z

o
Test

Assay Date 2/1/2005 Chemical 10 RC 1

10 JG Replicate #

Standards: L2 1 0.75
0386 0.277 0.194
0386 0.289 0.224
0.388 0288 0.214

Samples:
0.096
0.093
0.094

mg Protein ~L Standard

per ~L Used
0.00150 25

0.00100 25

0.00075 25

0.00050 25
0.00025 25
0.00013 25

iN Blank 0.021
W
N
i

0.5 0.25
0.157 0.089
0.154 0.093
0.158 0.095

QJ
0.051
0.053
0.056

Microsome 10 MET-0255A #6

Protein stock
Blk (mg/10 mL)
0.023 25
0.019
0.020

PrOlein slack 10
431007.3.2

~r
-t
w--aa--

Microsome type Placental

mg Protein Araw Aadj Curve
Measured Output Variables Regression results

0.0375 0.387 0366 0.0366 m, b 0.102 -0.001
0.0250 0.285 0.264 0.0261 seii" seb 0.003 0.001

0.0188 0.211 0.190 0.0186 r , sey 0.996 0.001
0.0125 0.156 0.136 0.0130 F, df 1063 4

00063 0.092 0.072 0.0065 SSreg' SSresid 0.001 0.000
0.0033 0.053 0.033 0.0025

Regression results are calculated using the function
r= 0.996 LiNEST
m= 0.102
b= .0.001

Final vo!.
mg protein ~L diluted Diluted usomes m9 protein/~ L

Araw Aadj measured ~SOMES prep. (,uL) (~L) Prep. average mg/¡.L m9/mL

0.096 0.ü5 0.007 25 80 3980 0.014 0.013 13.244
0.093 0.072 0.006 25 80 3980 0.013
0.094 0.074 0.007 25 80 3980 0.013

431007 Chem1 Rep1 Worksheet.xls;
Protein

1/26/2006;
11:03 AM
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Assay Date

Chemical
2/1/2005 10 RC 1

# Concentrations
tested

Microsome Dilution Details

Dilution A 0.08 mL microsome Stock used
3.98 mL total volume

49.75 dilution factor

Dilution B 3.9 mL microsome Dilution A used
42.9 mL total volume

11 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

547.25 total dilution factor

13.244
0.024201

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa , m ./mL):

Nw
W
i

431007 Chem1 Rep1 Worksheet.xls
Microsome & Chemical Dilutions

Microsome
type Placental Microsome ID

Test Chemical Concentrations
Level Final Concentration M)

1 1.00E-04
2 1.00E-05
3 1.00E.06
4 1.00E.07
5 5.00E-08
6 1.00E-08
7 1.00E-09
8 1.00E-10

1/28/2006
11:03 AM

Technician ID JG
Replicate

#
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8 Mic'o~on'e Iyp~ PI~~enl~1 M,c'o,",n,e 10 R~pl¡c~le #
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~ e3
CD 'ë'= ()
CD ~

Z
o
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t~-: 1--- ¿ + 2 I ~:~ ~-l
~ ___ I=-- : H ~=:~~~- 2 ~:~ !

2 2 0,5
0.5
05
0.5
0.5
0.5
0.5
0.5
05
0.5
05
0.5
0.5
0.5
0.5
05
05
0.5
0.5
0.5
0.5
05
05
0.5
0.5
0.5
0,5
05
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
05
05
05
05
05
0.5
0.5
0.5

iN
W.t
i
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¡AsSay Daie # Concentrations tested102/1/2005 RC 1

Con~rol Type Portion Averaqe SO

Full activity Beqinninq 0.0690 0.0059

Full activity End 0.0721 0.0054

Full activity Overall 0.0706 0.0049

Background Beqinninq 0.0000 0.000118131

Background End 0.0000 3.7585E.05

Backqround Overall 0.0000 8.48828E.05

Positive Beqinninq 0.0292 0.0005

Positive End 0.0329 0.0014

Positive Overall 0.0310 0.0023

Negative Beqinninq 0.0001 0.0000

Negative End -0.0001 0.0001

Neaative Overall 0.0000 0.0001

i
tv
W
Vl
i

Test Substance Level Replicate ftest substance! M Logftest substance) Activity
RC 1 1 1 1.00E-04 -4.00 0.0040
RC 1 1 2 1.00E.04 .4.00 0.0044
RC 1 1 3 1.00E-04 .4.00 0.0038
RC 1 2 1 1.0E.05 .5.00 0.0197
RC 1 2 2 1.00E-05 -5.00 0.0203
RC 1 2 3 1.0E-05 .5.00 0.0198
RC 1 3 1 1.00E-06 -6.00 0.0597
RC 1 3 2 1.00E.06 .6.00 0.0585
RC 1 3 3 1.00E-06 -6.00 0.0606
RC 1 4 1 1.00E-07 .7.00 0.0748
RC 1 4 2 1.00E.07 .7.00 0.0757
RC 1 4 3 100E-07 .7.00 0.0748
RC 1 5 1 500E-08 -7.30 0.0772
RC 1 5 2 500E.08 -730 0.0762
RC 1 5 3 5 OOE.OB -7.30 0.0771
RC 1 6 , 1,OOE-OS .8.00 0.0796
RC 1 6 2 1.00E.OB .8.00 0.0801
RC 1 6 3 1.00E.OB -8.00 o.ono
RC 1 7 1 100E.09 .900 0.0783
RC 1 7 2 1.00E.09 -9.00 0.0774
RC 1 7 3 100E.09 -9.00 00785
RC 1 8 1 1.00E-l0 .1000 0.0754
RC 1 B 2 1,OOE-10 .10.00 0.0758
RC 1 8 3 1.00E.l0 -1000 0.0772

431007 Chem1 Rep1 Worksheet.xls
Results Summary

Microsome
8 type Placental Microsome 10 Technician ID JG

Percent of control values
Log(test Replicate

.evel )stancel 1 2 3

1 .400 5.73 6.29 537
2 .5.00 27.92 28.74 28.06
3 .6.00 84.57 82.8B 85.95
4 .7.00 105.94 107.22 106.01
5 .7.30 109.36 107.96 109.27
6 .8.00 112.84 113.53 109.12
7 .9.00 111,00 109.67 111.20
8 .1000 106.86 107.42 109.43

1/26/2006
11:03 AM

Replicate
#

Page 6 of 6
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Project No.: WIL-431007
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EPA Contract No.: 68-W-01-023

Aliquot #
1

2

3

4

Weight of
aliquot (g)

0.0196
0.0199
0.0196
0.0201
0.0199

DPM/Aliq.
30096.13
31359.14
31608.37
31736.12
31682.78

DPM/g
soln.
1535517
1575836
1612672
1578911
1592099

Average DPM/g soln
SD
CV

1579007
28312

1.79

5

¡,Ci/q soln 0.711

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

100

10

(ASDNl in solution (,lg/I1L)
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.

8.2226 9

4.6247 9

0.562438 ¡iolo

Calculation of Substrate Solution Specific Activity

1) Calculate ,ig ('H1ASDN/g soln. = 0.00805 ,ig/g soln.
,ig/g soln.

a. ,ICi/g soln
b. Specific activity of ( HjASDN (,ICi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.711
25300000

286.4

Formula=a/b*c

2) Calculate total li9 ASDN/g soln.

,ig ASDN/g soln.= ,ig cold ASDN/g soln. + li9 ('H1ASDN/g soln.

0.562438 + 0.00805
0.570489 ,ig ASDN/g soln.

3) Calculate Solution Specific Activity

= (,ICi/g soln.)/(,lg ASDN/g soln.)
1.247 llCi/,lg ASDN

792701 dpm/nmol

431007 Chem1 Rep2 WorksheeLxls;
Substrate Specific Activity

1/26/2006;
11:03 AM 1 of 6

-236-



concentration Volume of
(mç:/mL) stock used

iNw-.
i

431007 Chem1 Rep2 Worksheet.xls:
Protein - ílexible standards

Test
Assay Date 2/3/2005 Chemical 10 RC 1

ID

Standards:

Std mg Protein

per uL
#OIV/O!
#OIV/O!

#DIV/O!

#DIV/O'
#OIV/O!

#OIV/OI

Samples

JG Replicate #

,1IL Standard

Used
25
25

25

25
25

25

Blank

Ä,ow

Microsome type Placental Microsome 10 MET-0255A13

mg Protein
Measured
#OIV/OI
#DIV/O!

#DIV/O!

#DIV/O!

#OIV/D!

#DIV/D!

t=

b=

tested

A,," A"" Clirve

Output

Aaai

Final vol.
mg protein ~iL diluted Diluted usomes
measured ,uSOMES prep. U-iL) (¡.L)

mg protein/,uL
Prep. average mg/,lL mg/mL

1/26/2006:
11:03 AM

BSA)
Total volume of
stock (mL)

Variables
m, b

sen1. sei,

r sey

F. df
SS"eo.SS,er.i(1

OJ "'

~ (3
(Õ roO=0
CD ~

Z
o

Protein stock ID

~I
,
.¡(,-'oo-.

Regression results

Regression results are calculated using the function
L1NEST
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tested

OJ LJ

~ 0
CD (¡ï=0
CD 0-

Z
o

Test
Assay Date 21312005 Chemical 10 RC 1

10 JG Replicate #

Standards: ~ 1 0.75
0.385 0.315 0.219
0.390 0.321 0.230
0.384 0.314 0.234

Samples:
0.063
0062
0.062

mg Protein ,il Standard
per pl Used

0.00150 25
0.00100 25

0.00075 25
o 00050 25
0.00025 25
0.00013 25

i
BlankN 0.027

W
00
,

Microsome type
::r
.1
w-"aa--

Placental Microsome JD MET-0255A 13

Protein stock
(mg110 ml)

25
Protein stock 10

431007.3-3
0.5 0.25
0.164 0.100
0.170 0.104
0.169 0.107

~
0.062
0.061
0.062

Blk

0.026
0.027
0.028

mg Protein Ai,w A¡¡dj Curve
Measured Output Variables Regression results

0.0375 0.386 0360 0.0350 m, b 0.101 -0.001
0.0250 0.317 0.290 0.0279 5811, seLi 0.007 0.002
0.0188 0.227 0.201 0.0189 r , sey 0.980 0.002
0.0125 0.168 0.141 0.0129 F, dl 194 4

0.0063 0.104 0.077 0.0064 SSreg' SSresìd 0.001 0.000
0.0033 0.062 0.035 0.0021

Regression results are calculated using the function
r= 0.980 L1NEST
m= 0.101
b= -0.001

Final vol.
mg protein III diluted Diluted usomes mg protein/Ill

Araw Aadj measured ,iSOMES prep. (Ill) (Ill) Prep. average mglill mglml
0.063 0.036 0.002 25 gO 4390 0.004 0.004 4.352
0.062 0.035 0.002 25 90 4390 0.004
0.062 0.036 0.002 25 90 4390 0.004

431007 Chem1 Rep2 Worksheet.xls:
Protein
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Assay Date

Chemical
2/3/2005 ID RC 1 2

# Concentrations
tested

Microsome Dilution Details

Dilution A 0.09 mL microsome Stock used
4.39 mL total volume

48.77778 dilution factor

Dilution B 3.9 mL microsome Dilution A used
43.9 mL toial volume

11.25641 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

549.0627 total dilution factor

4.352
0.007926

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration (dilution added to assa , m ImL .

iNw
\0
i

431007 Chem1 Rep2 Worksheet.xls
Microsome & Chemical Dilutions

Microsome
8 type Placental Microsome 10

Test Chemical Concentrations
Level Final Concentration (M)

1 1.00E-04
2 1.00E-05
3 5.00E-06
4 2.50E.06
5 1.00E.06
6 5.00E-07
7 1.00E-07
e 100E.Oe

1/26/2006
11:03 AM

Technician 10 JG
Replicate

#
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0.' , 100 259,22 01 I ",., , 0.' I ,," 2'2.76 211,93 423,66 01 157901 0,27 In 0,0003 I 0.004 15 0.0029
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¡AsSay Date # Concentrations tested102/3/2005 RC 1

Control Type Portion Averaae SO

Full activity Beqinninq 0.0707 0.0004

Full activity End 0.0658 0.0010

Full activity Overall 0.0683 0.0029

Backqround Beainn;na 0.0000 0.000186517

Background End 0.0000 0.000106188

Background Overall 00000 0.000124231

Positive Beginnina 0.0398 0.0133

Posiiive End 0.0287 0.0012

Positive Overall 0.0342 0.0100

Negative Beninninri 0.0710 0.0021

Neaaiive End 0.0617 0.0012

Neaative Overall 0.0663 0.0056

iN..'"
I

Test Substance Level Replicate ftest substance) M Loartest substanceJ Activity
RC 1 1 1 1.00E-04 -4.00 0.0037
RC 1 1 2 1 _DOE-Q4 -4.00 0.0029
RC 1 1 3 1.00E.04 -4.00 o 0026
RC 1 2 1 1.00E-05 .5.00 0.0170
RC 1 2 2 1.00E-05 .5.00 0.0185
RC 1 2 3 1.00E.05 -5.00 0.0176
RC 1 3 1 5.00E-06 .5.30 0.0255
RC 1 3 2 5.00E.06 -5.30 0.0278
RC 1 3 3 5.00E-06 .5.30 0.0293
RC 1 4 1 2.50E-06 .5.60 0.0396
RC 1 4 2 2.50E.06 -5.60 0.0392
RC 1 4 3 2.50E.06 -5.60 0.0383
RC 1 5 1 1.00E-06 .6.00 0.0526
RC 1 5 2 1.00E-06 .6.00 00842
RC 1 5 3 1.00E-06 .6.00 0.0523
RC 1 6 1 5.00E-07 .6.30 0.0597
RC 1 6 2 5.00E.07 .6.30 0.0562
RC 1 6 3 5.00E.07 .6.30 0.0578
RC 1 i 1 1.00E-07 .7.00 0.0661
RC 1 7 2 1.00E.07 .7.00 0.0634
RC 1 7 3 1,ODE-07 -7.00 o 0649
RC 1 8 1 1.00E-08 .8.00 0.0649
RC 1 8 2 1.00E-08 -8.00 0.0668
RC 1 8 3 1.00E-08 .8.00 0.0686

431007 Cheni1 Rep2 Worksheet,xls
Results Summary

Microsome
8 type Placental Microsome ID MET-0255A13 Technician 10 JG

Percent of control values
Logrtesl Reolicate

.evel )stancel I 1 2 3
1 -4.00 5.39 4.23 3.86
2 -5.00 24.85 27.05 25.73
3 .5.30 37.41 40.72 42.91
4 -5.60 58.05 57.39 56.16
5 .6.00 7710 123.39 76.56
6 -6.30 87,45 82.33 84.66
7 .7.00 96.92 92.89 95.14
8 .8.00 95.08 97.89 100.55

1/26/2006
11:03AM

Replicate
#
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Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

Weight of
aliquol (g)

0.0204
0.0201
0.0200
0.0200
0.0198

DPM/Aliq.
30623.18
31098.76

31597.1
31497.81
31694.85

DPM/g
soln.
1501136
1547202
1579855
1574891
1600750

Average DPM/g soln
SD
CV

1560767
38413

2.46

uCi/o soln 0.703

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

ASDN solulion

Stock
Dilution A

Dilution B

mg ASDN
added
10.3

(mL)
10

dilution
factor

100

10

(ASDN) in solution (~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.

8.1808 9

4.6015 9

0.57935 uq/q

Calculation of Substrate Solution Specific Activity

1) Calculate ~ig ¡'H)ASDN/g soln. = 0.00796 /lg/g soln
/lg/g soln.

a. ~iCi/g soln
b. Specific activity of ( H)ASDN (/lCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.703
25300000

286.4

Formula=a/b*c

2) Calculate total /lg ASDN/g soln.

/lg ASDN/g soln.= /lg cold ASDN/g soln. + /lg ¡'H)ASDN/g soln.

0.579350 + 0.00796
0.587308 /lg ASDN/g soln.

3) Calculate Solulion Specific Activity

= (,uCi/g soln.)/(/lg ASDN/g soln.)
1.197 pCil,ig ASDN

761105 dpni/nniol

431007 Chem1 Rep3 WorksheeLxls;
Substrate Specific Activity

1/26/2006;
11:02 AM 1 of 6
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concentration Volume of
(mg!riiL) stock used

i
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431007 Chem1 Rep3 Worksheet,xls
Protein - flexibie standards

Test
Assay Date 2/4/2005 ChemicallD RC 1

ID

Standards'

Std mg Protein

per ,iiL
#DIV/û!

#DIV/O!

#DIV/O!

#DIV/O!
#OIV/O!

#DIV/OI

Samples'

JG Replicate #

~LL Standard

Used
25
25

25

25
25

25

Blank

Amw Aaai

Microsome type Placental

mg Protein
Measured
#DIV/û!
#DIV/O!

#DIV/O!

#DIV/O!
#DIVIO!

#DtV/O!

r2=

b=

tested

Araw

Final vol
mg protein pL diluted Diluted usomes
measured ,lSOMES prep, (~iL) (pL)

1/26/2006
11:02 AM

Microsome ID MET-0255A14

A'''J, Curve
Output

BSA)
Total volume of
stock (mL)

(l ìJ

~ (3
COm'= ()(D .-

Z
o

:2

Protein sloek ID
r
J,
W~oo-.

Variables
m. b

sem, seb

r ,sey
F, df

sS,e9' sSre~id

Regression results

Regression results are calculated using the function
L1NEST

mg protein/.uL
Prep, average mghlL mg/mL

m
ìJ
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tested

OJ LJ

~ (3
(Õ CO'
= 0
CD ""

Za
Test

Assay Date 2/4/2005 Chemical i 0 RC 1

10 JG Replicate #

Standards: 12 1 0.75
0.380 0286 0.231
0.397 0.296 0.232
OA05 0.306 0.235

Samples.
0.056
0.066
0.067

mg Protein ~L Standard

per ~L Used
0.00150 25
0.00100 25

0.00075 25
0.00050 25
0.00025 25
0.00013 25

i
Blank 0.017tv.l.l

I

8

Microsome tvpe
:2

Placental Microsome 10 MET.0255A14
Protein stock
(mg/10 mL)

25

i
J:
W

oo--

0.5 0.25
0.164 0.079
0.160 0.092
0.170 0.095

~
0.046
0.048
0.040

Blk

0.027
0.013
0.011

Protein stock 10
431007.3-4

mg Protein Araw Aadj Curve
Measured Output Variables Regression results

0.0375 0.394 0.377 0.0357 m, b 0.097 .0001
0.0250 0.296 0.279 0.0262 S8m, S8b 0.005 0.001
0.0188 0.232 0.215 0.0200 r , sey 0.989 0.002
0.0125 0.164 0.147 0.0134 F, df 351 4
0.0063 0.089 0.072 0.0061 SSreg,SSrei;kJ 0.001 0.000
0.0033 0.045 0028 0.0018

Regression results are calculated using the function
r'~ 0.989 L1NEST
m;: 0.097
b~ -0001

Final vol.
mg protein ~L diluted Diluted usomes m9 protein/~L

Araw Aadj measured ~SOMES prep. (~L) (~L) Prep. average mg/flL mg/mL
0.056 0.039 0.003 25 90 4390 0.006 0.007 7.087
0.066 0.049 0.004 25 90 4390 0.008
0.067 0.050 0.004 25 90 4390 0.008

431007 Chem1 Rep3 Worksheet.xls;
Protein

1/26/2006;
11:02AM
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Assay Date

Chemical
2/4/2005 ID RC 1

# Concentrations
tested

Microsome Dilution Details

Dilution A 0.09 mL microsome Stock used
4.39 mL total volume

48.77778 dilution factor

Dilution B 3.9 mL microsome Dilution A used
43.9 mL total volume

11.25641 dilution factor

Dilution C (If applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

549.0627 total dilution factor

7.087
0.012907

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration (dilution added to assa ,m ImL

,N..
Vl
,

431007 Chem1 Rep3 Worksheet.xls
Microsome & Chemical Dilutions

Microsome
type Placental Microsome ID

Test Chemical Concentrations
Level Final Concentratíon (M)

1 1.00E.04
2 1.00E.05
3 5.00E-06
4 2.50E-06
5 1.00E.06
6 5.00E-07
7 1.00E-07
8 1.00E-OB

1/26/2006
11:02 AM

Technician ID JG
Replicate

#
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OJ lJ

~ e3
CD Ci'
= 0
CD ~

Z
o¡ASSay Dale # Concentrations tested102/4/2005 RC,

Control I ype Portion Average SO

Full activity Be inninq 0.0725 0.0003

Full activity End 0.0613 0.0005

Full activity Overall 0.0669 0.0065

Background BeQlnning 0.0002 0.001024775

Background End -0.0002 0.000118044

Background Overall 0.0000 0.000637727

Positive Beginning 0.0463 0.0183

Positive End 0.0280 0.0010

Positive Overall 0.0372 00150

Negative Beainnina 0.0783 0.0112

Negative End 0.0585 0.0016

Neqative Overall 0.0684 0.0132

i
tv.t--
i

Test Substance Level Replicate (test substancel M Log¡test substance! Activity
RC 1 1 1 1 00E.04 .4.00 0.0251
RC 1 , 2 100E-04 -4.00 0.0042
RC, 1 3 1.00E-04 -4.00 0.0022
RC, 2 1 1.00E-05 -5.00 0.0146
RC 1 2 2 1.00E-05 -5.00 0.0153
RC 1 2 3 1.0E.OS .5.00 0.0147
RC 1 3 1 5.00E.06 .5.30 0.0250
RC 1 3 2 5.00E-06 -530 0.0235
RC 1 3 3 5.00E-06 -5.30 0.0539
RC 1 4 1 2.50E-06 -560 0.0408
RC 1 4 2 2.50E-06 -5.60 0.033S
RC 1 4 3 2.50E.06 -5.60 0.0357
RC 1 5 1 1.00E-06 -6.00 0.0473
RC 1 5 2 1.00E-06 -6.00 0.0521
RC, 5 3 1.00E-06 .6.00 0.0461
RC 1 6 1 5.00E-07 .6.30 0.0683
RC, 6 2 5.00E.07 .6.30 0.0837
RC 1 6 3 5.00E.07 .6.30 0.0762
RC 1 7 1 1.DOE-O? -7.00 0.0608
RC 1 7 2 1.00E.07 -7.00 0.0577
RC 1 7 3 '.00E.07 .7.00 0.0594
RC, 8 1 i.OOE-OS .8.00 0.0609
RC, 8 2 1.00E-08 .8.00 0.0598
RC, 8 3 1.0E.OS .8.00 0.0603

431007 Chem1 Rep3 Worksheet.xls
Results Summary

Microsome
8 type PlacenLal Microsome ID MET-Q255A14 Technician ID JG

Percent of control values
Logrtest Renlicale

.evel istancel I 1 2 3
1 -4.00 37.45 6.30 3.24
2 -500 21.87 22.80 21.98
3 -5.30 37.37 35.13 80.50
4 .5.60 61.05 50.47 53.38
5 .6.00 70.74 7794 68.93
6 -6.30 102.03 125.04 113.84
7 .7.00 90.86 86.23 88.84
8 -8.00 91.08 89.36 90.11

1/26/2006
11:02 AM
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Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0197
0.0200
0.0198
0.0197
0.0197

DPM/Aliq.
25485.82
26079.86
26119.83
26194.85
25648.65

DPM/g
soln.
1293696
1303993
1319183
1329688
1301962

Average DPM/g soln
SO
CV

1309705
14474

1.11

uCi/o so In 0.590

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

100

10

(ASDNJ in solution (~lg/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.

8.179 9

4.5948 9

0.567398 Lia/a

Calculation of Substrate Solution Specific Activity

1) Calculate i-g ¡'HJASDN/g soln. = 0.00668 ~ig/g soln.

i-g/g soln.
a. ~iCi/g soln
b. Specific activity of ( H)ASDN (~ICi/I11101)
c. Molecular wt of ASDN (mg/mmol)

0.590
25300000

286.4

Formula=a/b*c

2) Calculate total pg ASDN/g soln.

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

0.567398 + 0.00668
0.574076 ~ig ASDN/g soln.

3) Calculate Solution Specific Activity

= (pCi/g soln)/(~ig ASDN/g soln.)
1.028 i-Ci/~lg ASDN

653396 dpm/nmol

431007 Chem2 Rep1 Worksheet.xls;
Substrate Specific Activity

1/26/2006;
11 :02 AM 1 of 6
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concentration Volume of
(mgJmLl stock used

i
tv,t
\0
i

431007 Chem2 Rep1 Worksheei.xls;
Protein - flexible standards

Test
Assay Date 2/9/2005 ChemicallD RC 2

10

Standards'

Sid mg Protein

per pL
#DIV/O'
#DIVJOI

#DIV/QI

#DIV/O!
#DIV/OI

#DIV/OI

Samples'

JG Replicate #

pL Standard

Used
25
25

25

25
25

25

Blank

A.. Aadi
mg protein
measured

tested

Microsome type Placental

mg Protein
Measured
#DIV/O!
#DIV/O!

#DIV/O!

#OIVIQ'
#DIV/O!

#DIV/O!

r:!=

b=

)lL diluted

,uSOMES prep, (pL)

Final vol.
Diluted usomes

Iiil)

1/26/2006;
11:02AM

Microsome 10 MET-0255A #15

BSA)

A,,," A"rii Curve
Output

mg protein/)lL
Prep.

Total volume of
stock (mL)

Variables
m. b

S8m.Seb

r . se~

F. df
SSr~q' SS,,,"i,:

average mghiL mg/mL

.

co "'
~ ë3
roCõ"= ("
CD ~

Z
o

Protein stock 10

~
r-
.b
w
oo
--

Regression results

Regression results are calculated using the function
LlNEST

m
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tested

CD "'

~ Ò
(Õ Ciï
= 0
CD ..

Z
o

Test
Assay Date 2/9/2005 Chemical 10 RC 2

10 JG Replicate #

Standards: 12 1 0.75
0.368 0.279 0.229
0.376 0.288 0.232
0.382 0.291 0.224

5amples:
0.072
0.067
0.073

mg Protein ~ L Standard

per ,LL Used
0.00150 25
0.00100 25

0.00075 25
0.00050 25
0.00025 25
0.00013 25

i
Blank 0.030N

Vi0
i

Microsome type :2Placental Microsome 10 MET -0255A #15

Protein stock
(mg/10 mL)

25

r-
l,
w
oo--

0.5 0.25
0.161 0.102
0.165 0.097
0.178 0.107

0.13
0.063
0.064
0.065

Blk

0.ü5
0.027
0.029

Protein stock 10
431007.3-5

mg Protein Affw Aiìdi Curve
Measured Output Variables Regression results

0.0375 0.375 0.345 0.0359 m, b 0.109 .0.002
0.0250 0.286 0.256 0.0261 5811, seii 0.005 0.001
0.0188 0.229 0.198 0.0199 r , sey 0.991 0.001
0.0125 0.168 0.137 0.0133 F, df 430 4
0.0063 0.102 0.072 0.0061 SSreg,SSresid 0.001 0.000
0.0033 0.064 0.034 0.0020

Regression results are calculated using the function
r"= 0.991 L1NEST
m= 0.109
b= -0.002

Final vol.
mg protem ~L diluted Diluted usomes mg protein/~L

Araw Aadj measured ~SOMES prep. (~L) (~L) Prep. average mg/~L mg/mL
0.072 0.042 0.003 25 95 5095 0.006 0.006 5.793
0.067 0.036 0.002 25 95 5095 0.005
0.073 0.043 0.003 25 95 5095 0.06

431007 Chem2 Rep1 Worksheet.xls;
Protein

1/26/2006;
11:02 AM
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Assay Date

Chemical
2/9/2005 ID RC 2

# Concentrations
tested

Microsome Dilution Details

Dilution A 0.095 mL microsome Stock used
5.095 mL total volume

53.63158 dilution factor

Dilution B 4 mL microsome Dilution A used
44 mL total volume
11 dilution factor

Dilution C (if applicable) niL microsome Dilution Bused
mL total volume
dilution factorNA

589.9474 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration (dilution added to assa ,m /mL .

,N
Vi..
i

431007 Chem2 Rep1 Worksheet.xls
Microsome & Chemical Dilutions

5.793
0.00982

Microsome
type Placental Microsome ID

Test Chemical Concentrations
Level Final Concentration (M)

1 1.00E-03
2 1.00E-04
3 1.00E-05
4 1.00E-06
5 1.00E-07
6 1.00E-OS
7 1.00E-09
8 1.00E.10

1/26/2006
11:02AM

Technician ID JG
Replicate

#

Page 4 of 6
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,rR
COO
i
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iN
VI
N
i

L.
C- .
f-- .').3 2

~.fLt~CH ::i-:

Te",Chen)lcflIIDRC2

0.5
OS
0.5
OS
0.5
0.5
0'
0.5
OS
OS
0.5
0.5
O,S
0.5
0.5
0.5
OS
0.5
OS
0.5
0.5
0.5
0.5
0.5
0.5
0.5
OS
05
OS
0.5
0.5
0'
0.5
05
05

i 0,5
0.5
0.5
0.5
05
OS
0.5
OS
OS
0.5
0.5
OS

I 0,5
OS
05
0.5
0.5

I 0.5
I 0,5L-
I 0.5

I ~:~
i 0.5
i 0.5

OS
05
OS
05
OS
05
OS
0.5
05
0.5
0.5
0.'
0.5
0.5
05
0.5
05
0.5
0.5
OS

5 M¡cro~~n'e Iype PI"(:~nl:J1 Mictuoon'~ ID

í DPMI"I,,1
i¡:¡¡;
1301
1G7S

DPMlmL I
3"754AI
3602.GS
3350"6
3337,

3233.361
3313.2

32Sg
3J05.9d

66.48
72Ja

206,7~
200.55

56.1
5',7~
36.54

ll)¡Ð
1617
1657
1630
1653

,."
103
100
'"
'"""
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;;:f=
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m

;::1
1G93
lGaS
1565
16139
,~O
,5dD
'520
'~95"
"
"
00"

"'
'"
'"
88

"2
"

~o
'"
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01
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¡AsSay Dale # Concentrations tested102/9/2005 RC2

Control Type Portion Average SO

Full activity Be in nino 0.0696 0.0029

Full activity End 0.0662 0.0001

Full activity Overall 0.0679 0.0026

Background Be innina 0.0009 0.001957904

Background End .0.0009 0.00017707

Background Overall 0.0000 0.001551354

Positive Beainning 0.0328 0.0046

Positive End 0.0293 0.0003

Positive Overall 0.0310 0.0033

Negative Beainnina 0.0678 0.0007

Negative End 0.0614 0.0010

Nenaiive Overall 0.0646 0.0038

iN
Vl
V.
i

Test Substance Level Replicate Itest substance) M Logrtesl substance) Activitv
RC 2 1 1 100E-03 .3.00 .0.0002
RC 2 1 2 1.00E.03 -3.00 .0 0004
RC 2 1 3 1.00E.03 -3.00 .00004
RC 2 2 1 1.00E.04 -4.00 0.0028
RC 2 2 2 1.00E-04 .4.00 0.0019
RC 2 2 3 1.00E-04 .4.00 0.0020
RC 2 3 1 1.00E-05 -5.00 00205
RC 2 3 2 1.00E-05 -5.00 0.0202
RC 2 3 3 1.00E.05 -5.00 0.0191
RC 2 4 1 1.00E-06 -6.00 0.054B
RC 2 4 2 1.00E-06 -6.00 0.0519
RC 2 4 3 1.00E-06 .6.00 0.0536
RC 2 5 1 1.00E.07 .7.00 0.0661
RC 2 5 2 100E-07 .7.00 0.0664
RC 2 5 3 1.00E.07 .7.00 0.0654
RC 2 6 1 100E.OB -8.00 0.0673
RC 2 6 2 1.00E-08 .8.00 0.0660
RC 2 6 3 1.00E-08 .8.00 0.0678
RC 2 7 1 100E.09 -9.00 0.0665
RC 2 7 2 100E-09 -9.00 0.0673
RC 2 7 3 100E.09 -9.00 00650
RC 2 8 1 1.00E.10 -10.00 0.0651
RC2 8 2 100E.l0 -10.00 0.0667
RC 2 8 3 1.00E.l0 .1000 0.0676

431007 Chem2 Rep1 Worksheet,xls
Results Summary

Microsome
8 type Placental Microsome ID Technician ID JG

Percent of control values
Logltest Re lieate

.evel )slancel 1 2 3
1 -3.00 .0.36 .0.66 -0.57
2 -4.00 409 2.87 2.93
3 -5.00 30.21 29.80 28.16
4 .6.00 80.66 76.40 78.93
5 .7.00 97.34 97.83 96.34
6 -8.00 99.14 97.24 99.85
7 .9.00 97.99 99.18 95.70
8 -10.00 95.93 98.24 99.63

1/26/2006
1102 AM

Replicate
#
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Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2

3
4
5

Weight of
aliquot (g)

0.0195
0.0195
0.0195
0.0200
0.0199

DPM/Aliq.
27982
29631
29923
29890
30362

DPM/g
soln.

1434974
1519538
1534513
1494500
1525729

Average DPM/g soln
SO
CV

1501851
40238

2.68

uCi/o soln 0.677

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

100

10

(ASDNl in solution (¡lg/mL)
1000.00

10.00

1.00

Calculation ot 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.

8.1645 9

4.5845 9

0.561516,lg/g

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g lH1ASDN/g soln = 0.00766 ¡.g/g soln.
,ig/g soln.

a. ,ICi/g soln
b. Specific activity of ( H1ASDN (,ICi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.677
25300000

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln

¡.g ASDN/g soln.= ,ig cold ASDN/g soln + ¡.g lH1ASDN/g soln.

0.561516 + 0.00766
0.569175 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (,ICi/g soln.)/(,lg ASDN/g soln.)
1.189 ,ICihig ASDN

755709 dpm/nmol

431007 Chem2 Rep2 Worksheet xis;
Substrate Specific Activity

1/26/2006;
10:59AM 1 of 6
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CQnCentr8tlQIì Volume of
(llg/111L) slock used

iN
Vi
Vi
i

431007 Cheri2 Rep2 Worksheet,xls
Protein - flexible standards

Test
Assay Date 2/14/2005 ChemicallD RC 2

10 JG
Standards:

Samples.

Std mg Protein

per ,lL
#DIV/O!
#DrV/oi

#DIV/D!

#DIV/O!
#DIV/O!

#DIV!O!

Replicate #

pL Standard

Used
25

25

25

25
25

25

Blank

Araw Aadi
mg protein
measured

tested

Microsome type Placental

mg Protein
Measured
#DIV/O!

#DIV/O!

#DIV/O!

#OIViD!
#DIV/OI

#DIV/O!

r2::
m::
b=

Final vol
flL diluted Diluted usomes

¡iSOMES prep. (pL) CuLl

1/26/2006:
10:59 AM

Microsome to MET-0255A #16 & 17
Total volume of

BSA) stock (mL)

A,~" A'''Jj Curve
Output Variables

m. b
seo,. sen

r . se"

F. df
sSr~a' SS,(!sid

CD -Ð

~ a
ro Cõ.= ri
CD ~

Z
o

Protein stock 10

::r
.h
w
oo
--

Regression results

Regression results are calculated using the function
L1NEST

mg protein/pL
Prep average mghlL mg/mL

m
-Ð
P
0
0
;3
il
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z
0
OJ
CO

~
6--
6
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tested

co "'
?l a
mci),
= 0(D ~z

o
Test

Assay Date 2/14/2005 ChemicallD RC 2

ID JG Replicate #

Standards. 12 1 0.75
0401 0.296 0.230
0.427 0.308 0.233
0.405 0.308 0.238

Samples:
0.158
0.161
0.146

mg Protein ~L Standard

per ~L Used
0.00150 25
0.00100 25

0.00075 25
0.00050 25
0.00025 25
0.00013 25

i
Blank 0.036N

Vi
0\
,

0.5 0.25
0171 0.084
0.170 0.116
0.176 0.107

~
0.062
0.061
0.058

Blk

0.043
0.034
0.031

MET -0255A #16 & 17

Protein stock
(mg/10 mL)

25
Protein stock i D

431007.3-6

:2r
1.
w-'oo-.

2 Microsome type Placental Microsome )0

mg Protein Araw Aadj Curve
Measured Output Variables Regression results

0.0375 0.411 0.375 0.0364 m. b 0.097 0.000
0.0250 0.304 0.268 0.0260 se",. sel; 0.003 0.001
0.0188 0.234 0.198 0.0191 r , sey 0.995 0.001
0.0125 0.172 0.137 0.0132 F. df 860 4
0.0063 0.102 0.066 0.0063 SSreg, sSlesid 0.001 0.000
0.0033 0.060 0.025 0.0022

Regression results are calculated using the function
r'= 0.995 L1NEST
m= 0.097
b= 0.000

Final vol.
mg protein ~L diluted Diluted usomes mg protein/~L

Araw Aadj measured ~SOMES prep. (~L) (~L) Prep. average mg/~L mg/mL
0.158 0.122 0.012 25 190 5190 0.013 0.013 12.509
0.161 0.125 0.012 25 190 5190 0.013
0.146 0.110 0.011 25 190 5190 0.012

431007 Chem2 Rep2 Worksheet.xls;
Protein

1/26/2006;
10:59 AM

m
"'
:P
00
~
""
OJ

Sl
z
0
CJ
o:
,

:2
6-'
6

3 of 6 N
W



OJ "D

~ a
roCõ.= ri
CD ,.

Z
o

Assay Date

Chemical
2/14/2005 10 RC 2

# Concentrations

tested

Microsome Dilution Details

Dilution A 0.19 mL microsome Stock used
5.19 mL total volume

27.31579 dilution factor

Dilution 8 2.5 mL microsome Dilution A used
44 mL total volume

17.6 dilution factor

Dilution C (if applicable) mL microsome Dilution B iised
mL total volume
dilution factorNA

480.7579 total dilution factor

12.509
0.026019

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration (dilution added to assa , m ImL):

,
tv
Vl-.
i

431007 Chem2 Rep2 Worksheet.xls
Microsome & Chemical Dilutions

Microsome
type Placental Microsome ID

Test Chemical Concentrations
Level Final Concentration 1M)

1 1.00E.03
2 1.00E.04
3 1.00E-05
4 7.50E-06
5 2.50E.06
6 1.00E.06
7 1.00E-07
8 1.00E.09

1/26/2006
10:59 AM

Technician 10 JG
Replicate

#

:2r
.1
w
oo--

m
"D
~
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o
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$1z
o
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S:mipl,'IO

I R~~I,t~'~IL~v"'

~.~t=:l.
I-l ,

---

+- -"

7.1 2

I caicraie DPM irl a~IJ"ous por!ian alia' ~.rar:iioni !! i
i '"''1 Volunia I~'L)! Aliq ~0,5 I

0;
05
05
05
0;
0;
0.5
0;
0.5
05
05
05
0;
0;
0;
0;
05
05
0;
0.5
0;
0;
05
0;
0.5
0;
0;
os
0;
0;
OS
OS
0;
0;
0;
0;
0.5
0;
0;
0;
0;
0;0.5 I05 I0,5 I
05
OS
OS
05
05
05
05
0;
0;
0;
0.5
0;
0;
0;
0;
0.5
05
05
0.5
OS
0.5
0;
0.5
0;
0;
05

TesIClien"c¡¡IID RC2

¡ N"mi""'lol~

0.5
0.;
05
0.5
0.5
0.5
0.5
0.5

DPMlaliq DPMlml.
5715.05 114Joi
5078 ~2 ; ~35G,8~

~ ;~;~'~l~~Õ~;
i033B66
10~53_321
1008582,
1l1~i~.OG

61.1
¡Q,QG

23~,51i
24~SG
Gi¡w
¡;J,S8
80,42
93,36

7397.94
7430.86
5609.G4
55072

H97.J2
H5-.8G
452~,~1

~8J548
10050,'2
10823.76
11094.52
11109.34
9655.56
%46.84
9a2~,a6
9998,38
729,7B
G55.5

, 05,~2
"4,66
~3G,5GI
'51,861
570,061
558,75,
544,1U
561,1(;
5:15.88
540.58

3291,0(;
3231.2
31172

3 ~ 89.04
32~8.

329S,18
~2248~
42881

3815021
J750,nl

1943,89 38B7,78

;~~;.~~m
34?791
324467
::125,4
n30,Oa
3302,60
4077,88
4125,46
41~2,¡;
423769
4118,57
~1 H),ai
471;161
4822,78
4880.20
4965_01

¡m:¡¡æ
5002,04
4965,12

; 4622,07 9644,14
4906,51 0613,22

51m33
522(;,(;0
5042,91
Smi7,OJ

30,55
35,03

"-7,28
122,26
30,98
3694
40,21
4069

3698.97
3715,43
280.,82
2753_60
2398.66
237743
2262A5
2417,7.
5325.06
5411,88
5547,26
555.67
.827,73
4623_42
4912,44
4 999, ~ 9
364,89
327,75
5271
57.3

21828
225,93
28503
279_39
272,23
28058
267.¡)
270.29

1~5S3
161588

8155,76
B250_92
8285,28
P.75_18
8237,14
823922
!l523_02
9645,50

8 Mie,oson,.iype I i
I '"',mo ",,"""'" I

TolalDPM InIL) I
22786 94 ~,~ I

0.'
0.'"
0.'
0.'"
0.'
0.'
0'
0.1
0.1
0.'
0.'
0.'"
0.'
0.'
0.'
0'
0.'
0.'
0.'
01
0.1"
01
0.1
0.1
0.1
0.1
0.'
01
0.'
0.1
0'
0.1
0.'
0'
0.1
0'
0.'
0.'
0.1
0.'
0.1
0.1
0'
01"
0.'
0'
0.1
0.'
0.'
0.'"
0.'
0.'
01
0.'
O.
0.1
0'
0.1
0.'
0.1
0.'
0.1
0.'
0.'
0.'
0.'
0.1
0'
0.'
0.'
0.'
0.'

Av~ DPMJ",i
1;393,47

: 030024
,
10580.68

110700_48

221 4 6. 82 ~

Co""'""'",,,,,,,,,. I 1"'''''''''''"'0'"'0''''''i''

Inl,,1 DP~':'I:a~~S"~ i"n~ ! "Ie w,ver~io~ In p,miuc,j b:~I:!"'~:~J£~~~~~'~~~i

150185_-f__ 1517 22557
150\85 == 14,75 2'917

Mlr.I'HoOI"r",~~
0_0298

¡-0,0272

R~pliciile "

;'~:;~:'~¥' """m"",,, I ',~:';~'~
0,013 15

"
0,013 15

'5
0,013 15

"
0_013 15

"
0,0'3 I 15

"
0.013 15

"
0,013 15" I
0013 15

"0013 '5
15

0,013 15
15

0,013 15
15

0,013 I 15
15

0.013 15
15

0.013 15
15

0_013 15
15

0,013 lS
15

0.013 15
15

0,013 15
15

0,013 1S
15

0,013 15
150.013 '5
15 I

O.OlJ 15
15

0,013 15
15

O.o:i 15
15

0,013 15
15

0,013 15
15

0,013 15
15

0,013 15
I 15

0,013 15
15

0_013 15
15

0.013 15
15

0.013 15
15

0.013 15
15 I

0,013 15
15

0,013 15
15

0,013 15
15

0,013 15
15

0013 15
15

0,013 15
150.013 \5
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CD ~

Zo
"SlfUn~" I"""~(II"'n :

~rn'~I"I",,,\
0.076:' :2r

.h
w
aa~0000., ..~

0_0002

,
0020(; --

m
"D
):
oo
;:
il
2

0,0670 I z
o
(J
co

~
6-'
6
N
W



Assay Dale ID # Concentrations tested2/14/2005 RC 2

Control Type Portion Average SD

Full activity Be inninn 0.0754 0.0015

Full activity End 0.0688 0.0012

Full aclivil Overall 0.0721 0.0039

Background Be inninn 0.0003 0.000834204

Background End -0.0003 9.10059E-05

Background Overall 0.0000 0.000566841

Positive Beginning 0.0432 0.0089

Positive End 0.0313 0.0005

Positive Overall 0.0372 0.0086

Neoative Be innina 0.0733 0.0018

Negative End 0.0655 0.0012

Neqative Overall 0.0694 0.0046

i
tv
Vi
\0
i

Test Substance Level Replicate Itest substanceJ M Log¡test substancel Activity
RC2 1 1 1.00E-03 -3.00 0.0039
RC 2 1 2 1.00E-03 .300 o 0000
RC 2 1 3 1.00E-03 .3.00 0.0022
RC 2 2 1 1.00E.04 -4,00 0.0030
RC 2 2 2 1.00E-04 -4.00 0.0030
RC 2 2 3 1.00E-04 .4.00 0.0029
RC 2 3 1 1.00E-05 .5.00 0.0213
RC 2 3 2 1.00E-05 .5.00 0.0206
RC 2 3 3 1.OE.05 -5.00 0.0216
RC 2 4 1 7.50E.06 .5.12 0.0281
RC 2 4 2 7.50E-06 -5.12 0.0249
RC 2 4 3 7.50E.06 -5.12 0.0257
RC 2 5 1 2.50E.06 -5.60 0.0458
RC 2 5 2 2.50E-06 -5.60 0.0434
RC 2 5 3 2.50E.06 -5.60 0.0436
RC 2 6 1 1.00E.06 -6.00 0.0548
RC 2 6 2 1,00E-06 -6.00 0.0560
RC 2 6 3 1.00E-06 -6.00 0.0551
RC 2 7 1 1.00E-07 .7.00 0.0642
RC 2 7 2 1.00E-07 .7.00 0.0661
RC 2 7 3 1.00E-07 .7.00 0.0692
RC 2 8 1 1.00E-09 .900 0.0670
RC 2 8 2 1.00E.09 .9.00 0.0668
RC 2 8 3 1.00E.09 .900 0.0652

431007 Chem2 Rep2 Worksheet.xls
Results Summary

Microsome
8 type Placental Microsome 10 Technician ID JG

Percent of control values
Log(test Renlicate

.evel )stancel 1 1 2 3
1 .3.00 5.43 -0.05 3.10
2 -4.00 4.23 4.12 3.98
3 -5.00 29.58 28.57 29.88
4 -5.12 38.94 34.48 35.67
5 -5.60 63.51 60.22 60.43
6 -6.00 76.05 7771 76.38
7 .7.00 89.03 91.67 95.96
8 .900 92.86 92.64 90.39

1/26/2006
10:59 AM

Replicate
#
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Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #

1

2
3
4
5

Weight of
aliquot (g)

0.0199
0.0199
0.0200
0.0200
0.0201

DPM/Aliq.
29839.58
31448.85
30904.31
31497.06
31746.57

DPM/g
soln
1499476
1580344
1545216
1574853
1579431

Average DPM/g soln
SD
CV

1555864
34671

2.23

uCilq soln 0.701

Calculation of aclual concentration of nonradiolabeled ASDN in solution used to orepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

10.1
(mL)

10

dilution
factor

100

10

(ASDN) in solution (,lg/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.

8.161 9

4.5921 9

0.568315 uq/q

Calculation of Substrate Solution Soecific Activitv

1) Calculate li9 ¡'H1ASDN/g soln. = 0.00793 ,ig/g soln.
llg/g soln.

a. ,iCilg soln
b. Specific activity of ( H1ASDN (llCilmmol)
c. Molecular wt of ASDN (mg/mmol)

0.701
25300000

286.4

Formula=a/b*c

2) Calculate total ,ig ASDN/g soln

,ig ASDN/g soln.= ,ig cold ASDN/g soln. + ,ig lHJASDN/g soln.

0.568315 + 0.00793
0.576249 ,ig ASDN/g soln.

3) Calculate Solution Specific Activity

= (,ICi/g soln.)/(li9 ASDN/g soln.)
1.216,ICi/li9ASDN

773276 dpm/nl10l

431007 Chem2 Rep3 WorksheeLxls;
Substrate Specific Activity

1/26/2006;
11:01 AM 1 of 6
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concentration Volume of
(mg/mL) stock used

i
tv
0\--
i

431007 Chem2 Rep3 Worksheet.xls:
Protem. flexible standards

Test
Assay Date 2/15/2005 ChemicallD RC 2

ID JG
Standards:

Samples

SId mg Protein

per ~iL
#DIVfO!

#DIV/O!

#DIV/O!

#D!VfOI
#DIV/O!

#DIV/O!

Replicate #

~iL Standard

Used
25

25

25

25
25

25

Blank

Araw Aadi
mg protein
measured

tested

Microsome type Placental

mg Protein
Measured
#DIV/O!
#DIV/O!

#DIV/O!

#DIV/O!
#D!V/O!

#DIV/O!

r2=

b=

~IL diluted

pSOMES prep. (pL)

Final vol
Diluted usomes

(,iL)

1/61206:
11:01 AM

Microsome ID MET-0255A 18&19
Total volume of

BSA) stock (mL)

A'aw A;lOi Curve
Output

mg proiein/pL
Prep.

Variables
m. b

sen" seii

r sey

F. df
sSre!',SSreSid

average mglpL mg/mL

OJ -Ð

~ (3
mco'=0
CD ~

Zo

Protein stock 10

~r
-t
w
oo--

Regression results

Regression results are calculated using the function
L1NEST
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tested

OJ II

~ 0
Cõciï= "
CD ~

Z
o

Test
Assay Date 2/15/2005 ChemicallD RC 2

ID JG Replicate #

Slandards' i. 1 0.75
0.383 0.280 0.229
0.402 0.298 0.236
0.394 0.290 0.236

Samples: microsomes
0.121
0.117
0.119

mg Protein ~L Standard

per pL Used
0.00150 25
0.00100 25

0.00075 25

0.00050 25
0.00025 25
0.00013 25

i
Blank 0.031tv

0\tv
i

8

Microsome type
~r
i.
w--aa
""

Placental Microsome ID MET.0255A 18&19

Protein stock
(m9/10 mL)

25
Protein stock ID

431007-3.7
0.5 0.25
0.161 0.060
0.175 0.079
0.167 0.084

~
0.057
0.057
0.052

Blk

0.035
0.029
0.029

mg Protein Araw Aadj Curve
Measured Output Variables Regression results

0.0375 0.393 0.362 0.0358 m. b 0.098 0000
0.0250 0.289 0.258 0.0257 8em, seb 0.005 0.001
0.0188 0.234 0.203 0.0203 r , sey 0.988 0.002
0.0125 0.168 0.137 0.0138 F. df 327 4
0.0063 0.075 0.044 0.0047 sSre9' sSresid 0.001 0.000
0.0033 0.055 0.024 0.0028

Regression results are calculated using the function
r'= 0.988 LlNEST
m= 0.098
b= 0.000

Final vol.
mg protein ~L diluted Diluted usomes mg protein/~L

Araw Aadj measured ~SOMES prep. (~L) (pL) Prep. average mg/pL m9/mL
0.121 0.090 0.009 25 190 5190 0.010 0.010 9.934
0.117 0.086 0.009 25 190 5190 0.010
0.119 0.088 0.009 25 190 5190 0.010

431007 Chem2 Rep3 Worksheet.x!s;
Protein

1/26/2006;
11:01 AM
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¡AsSay Date
Chemical

2/15/2005 10 RC 2
Replicate

#

OJ ìJ

~ a
Ci (ii'= ri
CD .-

Z
o# Concentrations

tested

Microsome Dilution Details

Dilution A 0.19 mL microsome Stock used
5.19 mL total volume

27.31579 dilution factor

Dilution B 3 mL microsome Dilution A used
43 mL total volume

14.33333 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL tolal volume
dilution factorNA

391.5263 total dilution factor

9.934
0.025372

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration (dilution added to a5sa ,m /mL):

,
tv0\
W
,

431007 Chem2 Rep3 Worksheet.xls
Microsome & Chemical Dilutions

Microsome
type Placental Microsome ID

Test Chemical Concentrations
Level Final Concentration (M

1 1.00E-03
2 1.00E.04
3 1.00E-05
4 7.50E-06
5 2.50E-06
6 1.00E-06
7 1.00E.07
8 1.00E.09

1/26/2006
11:01 AM

Technician ID JG
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OJ ìJil ..~ 0
m aï= ()ro ~

Z
o¡ASSay Dale # Concentrations tested102/15/2005 RC 2

Control Type Portion Average SO

Full activity Be inninq 0.0378 0.0022

Full activit End 0.0370 0.0001

Full activity Overall 0.0374 0.0014

Background Be inninq 0.0000 1.77798E.06

Background End 0.0000 9.99515E-06

Backqround Overall 0.0000 1.31668E.05

Positive Beginninq 0.0178 0.0000

Positive End 0.0164 0.0000

Positive Overall 0.0171 0.0008

Negative Be inninQ 0.0387 0.0001

Negative End 0.0352 0.0002

Neaative Overall 0.0370 0.0021

i
tv
0\
V1
i

Test Substance Level Replicate (test substancel M Logrtest substanceJ Activity
RC 2 1 1 1.00E.03 .3.00 0.0003
RC 2 1 2 1.00E-03 .3.00 0.0001
RC 2 1 3 1.00E-03 .3.00 0.0001
RC 2 2 1 1.00E.04 -4.00 0.0019
RC 2 2 2 1.00E.04 .4.00 0.0019
RC 2 2 3 1.00E-04 -4.00 0.0018
RC 2 3 1 1.00E.05 .5.00 0.0123
RC2 3 2 1.00E.05 .5.00 0.0123
RC 2 3 3 1.00E-05 .5.00 0.0125
RC 2 4 1 7.50E-06 -5,12 0.0147
RC 2 4 2 750E.06 .5.12 0.0149
RC 2 4 3 7.50E.06 -5.12 0.0148
RC 2 5 1 2.50E.06 -5.60 0.0243
RC 2 5 2 2.50E.06 -5.60 0.0251
RC 2 5 3 2.50E-06 -5.60 0.0246
RC 2 6 1 1.DGE-DB .6.00 0.0313
RC 2 6 2 1.00E-06 .6.00 0.0310
RC 2 6 3 1.00E-06 .6.00 0.0300
RC 2 7 1 1.00E.07 .7.00 0.065
RC 2 7 2 1.00E.07 -7.00 0.0360
RC 2 7 3 1.00E.07 .7.00 0.0360
RC 2 8 1 1.00E-Oe -9.00 0.0372
RC 2 8 2 1.00E-09 -9.00 0.0364
RC 2 8 3 1.00E.09 -9.00 0.0362

431007 Chem2 Rep3 Worksheet.xls
Results Summary

Microsome
8 type Placental Microsome 10 Technician 10 JG

Percent of control values
Log(test Replicate

_eve I )stancel I 1 2 3
1 .3.00 0.72 0.35 0.20
2 -4.00 5.19 5.14 4.89
3 -5.00 32.95 32.92 33.42
4 -5.12 39.40 39.90 39.68
5 -5.60 65.00 67.24 65.80
6 .6.00 83.74 83.04 80.32
7 .7.00 97.62 96.2 96.42
8 .900 99.41 97.44 96.91

1/26/2006
11:01 AM

Replicate
#
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Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2

3

4
5

Weight of
aliquot (g)

0.0197
0.0199
0.0198
0.0197
0.0198

DPMiAliq.
31342.02
32131.41
33454.07
33646.03
33493.96

DPM/g
soln.
1590965
1614644
1689599
1707920
1691614

Average DPM/g soln
SD
CV

1658949
52415

3.16

iiCi/g soln 0.747

Calculation of actual concentration of nonradiolabeled ASDN in solution used 10 prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

10
(mL)

10

dilution
factor

100

10

(ASDNl 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.

8.1009 9

4.5747 9

0.564715

Calculation of Substrate Solution Specific Activity

1) Calculate ,ig lH1ASDN/g soln. = 0.00846 ,ig/g soln.
/l9/g soln.

a. ,ICi/g soln
b. Specific activity of ( H1ASDN (,ICi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.747
25300000

286.4

Formula=a/b'c

2) Calculate total /lg ASDN/g soln.

/lg ASDN/g soln.= /lg cold ASDN/g soln. + 11g lH1ASDN/g soln.

0.564715 + 0.00846
0.573174 pg ASDN/g soln.

3) Calculate Solution Specific Activity

= (,liCi/g soln.)/(,lg ASDN/g soln.)
1.304 ,iCihlg ASDN

828933 dpm/nmol

431007 Chem3 Rep1 Worksheet. xis;
Substrate Specific Activity

1/26/2006;
11:04AM 10f6
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concentration Volume of
(mg/mLl stock used

iN
0\--
i

431007 Chem3 Rep1 Workslieet.xls'
Protein - Flexible standards

Test
Assay Date 2/17/2005 Chemical 10 RC 3

10 JRH

Standards:

Samples

Std l1'g Protein

per ~IL
#DIV/O!

#DIVfO!

#DIV/O!

#OIVfO!
#DIV/O!

#DIV/O!

Replicate #

pL Standard

Used
25
25

25

25

25

25

Blank

A," Aadj
mg protein
measured

tested

Microsome type Placental

mg Protem
Measured
#DIV/O!
#DIV/O!

#DIV/O!

#DIV/O!
#DIV/O!

#DIV/O!

r2=

b=

liL diluted
pSOMES prep, CuLl

Final vol.
Diluted usomes

(~L)

1/26/2006:
11:04 AM

Microsome 10 MET-0255A #20 & 21
Total volume of

BSA) stock (mL)

A,,," A.irii Curve
Output

mg protein/~iL
Prep

Variables
m. b

se"" seb

r . se"
F. df

SSr"rl,SSreS¡d

average mghiL mg/ml

OJ -i

~ 0
CD (p'= ()
CD ~

Z
o

Protein slack 10

:2r
J:w
aa-.

Regression results

Regression results are calculated using the function
L1NEST

m
-ip
00
~
õì

Q.
z
0
CJ
00
i

:2
6--
6

2 of 6
N
W



tested

OJ "D

~ 0
CD ro'= ()
CD .-

Z
o

Test
Assay Date 2/17/2005 Chemical 10 RC 3

10 JRH Replicate #

Standards: 1. 1 0.75
0.401 0.296 0.239
0.395 0.290 0.234
0.427 0.292 0.232

Samples: microsomes
0.143
0.162
0.165

mg Protein flL Standard
per ~iL Used

0.00150 25
0.00100 25

0.00075 25

0.00050 25
0.00025 25

0.00013 25

i
tv Blank 0038
0'
00
i

0.5 0.25
0.172 0.103
0.177 0.106
0.169 0.105

~
0.059
0.075
0.063

Blk

0.037
0.035
0.041

MET-0255A #20 & 21

Protein stock
(mg/10 mL)

25
Protein stock 10

431007-3-8

:2
l-
.1
w
oo--

Microsome type Placental Microsome ID

mg Protein Araw Aadj Curve

Measured Output Variables Regression results
0.0375 0.407 0.370 0.0368 m, b 0.101 0000
0.0250 0.293 0.255 0.0252 5911\,seb 0.003 0.001

0.0188 0.235 0.197 0.0194 r , sey 0.997 0.001

00125 0.173 0.135 0.0131 F, df 1473 4

0.0063 0105 0067 0.0063 SSreg' SSresid 0.001 0.000
0.0033 0.066 0.028 0.0024

Regression results are calculated using the function
r= 0.997 L1NEST
m= 0.101
b= 0.000

Final vol.
mg protein ~L diluted Diluted usomes m9 protein/~L

Araw Aadi measured ~SOMES prep. (,IL) (~L) Prep. average mg/~L mg/mL

0.143 0.105 0.010 25 190 5190 0.011 0.013 12.585
0162 0.124 0.012 25 190 5190 0.013
0.165 0.127 0012 25 190 5190 0.014

431007 Chem3 Rep1 Worksheet.xls:
Protein

1/26/2006;
11:04 AM
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¡AsSay Date

Chemical
2/17/2005 10 RC 3

Replicate
#

# Concentrations
tested

Microsome Dilution Details

Dilution A 0.19 mL microsome Stock used
5.19 mL total volume

27,31579 dilution factor

Dilution B 2.5 mL microsome Dilution A used
44 mL total volume

17.6 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

480.7579 tolal dilution factor

12.585
0.026177

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration (dilution added to assa ,m fmL):

i
tv0\'-
i

431007 Chem3 Rep1 WorksheeL.xls
Microsome & Chemical Dilutions

Microsome
type Placental Microsome 10

Test Chemical Concentrations
Level Final Concentration M

1 1.00E-04
2 1.00E-05
3 1.00E.06
4 1.00E-07
5 5.00E-08
6 1.00E-08
7 1.00E.09
8 1.00E-10

1/26/2006
11:04AM

Technician ID JRH
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2 D,S i
0$
0.5
05
0.5

I 0,5 I
05
0.5
0.5
0.5
05
0.5
0.5
05
05
05
05
05
0.5
05
0.5
0.5
05
0.5
0,5
0.5
05
05
05
0.5
0$
0.5
0.5
05
0.5
05
0$
0.5
0$
0.5
0$
0.5
05
0,5
05
0.5
0.5
05
05
05
0.5
0.5
05
0.'
0.'
0.5
0.5
05
0,5
0.'
0.'
0'
0.'
0.'
0.'
0$
0.'
0'
0:5
0.'
0.'
05
0.5
0,5
0.5
0.'
0.5
0.5
0.5
0.5

TesiCheniiGoIIDRC3

T

---
n,.. L._.____.~_~___2_

: ::3-J :

f-.

a Microsonielype PIBcenl"l M,cro"",np.ID

Av~ DPMIn\l
2307,91

! Tol~1 DPM
~615.¡¡2

:::t¡¡æ
::,;::
"

I ~~3B,7B

"
130B1

1270,52
1167,3

118396
1065,42
113G,3G
'053,2

I
12576.62

112252

fl
186256
2A5,6~
267.66

11J74 227,48

¡¡:.'¡¡m3A6 1i1~:8A92

553,87
56" 19 i15~
567,61
995,28 207441

1079,13
1021.7

i 103148
101\,07 2009,77 401954

I 1;~~'~~~.2~7'J9 ~~9~.75
;'2356
'113,G5 22AG58 I .~93,75

i 1~3320 22(;(;4 i-
1118 '3 22~.,,59 4~87, 15i

".'~;~I

' ",;;;

. ,,,:::

:~l~t 238782
11f.10S
'210,85
1195,59
11J3,73
1135.62
111~.01
1115.52
1070.18
1102,65
112SA8
1142,92
i071,60
1057,S6
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115013
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23221
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2391,18
225V¡¡
2271,24
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22a5.a~
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-,"

I
I Volun ~ oj ~ubslmk

2245.04

lOlL)
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0.1
0.1
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0.'
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0.1
0;
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0.1
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0.'
0.1
0.1
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0;
0;
0.1
0.1
0.'
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0.1
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0.'
0'
0.1
0;
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0;
0.1
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0.1
0.'
0.1
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0.1
0.'
0.1

42.118 i
I

lolal DPM", "~",w luli"
1""1,,1)
165895 UB

1 655~15

-t- f.~2
I 2 7 ~

IC"lcuIBIr. nniol H,P Icini~d

!

I b~':I~~j'~:r~::~~r;;~~~~:~~
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4476

I
I 2105

I 43.iB
I
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I

I ~570

M,ol'H,cilorrl18í
0.OCL5~

Repl,c~le #

co ìJ
QJ ..~ 0
CD Ci)= ()CD ~

Z
o

":~:::,:::~~ """,i"",""ili,;~: "". "";:::::::::;"'"'''
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0,013 I 15
15
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¡AsSay Date RC 3 # Concentrations lested102/17/2005

Control Type Portion Avera e SO

Full activity Be inninq 0.0142 0.0006

Full activiiy End 0.0132 0.0000

Full activity Overall 0.0137 0.0006

Background Be inninq 0.0001 1.82485E.06

Background End .0.0001 3.59322E.05

Background Overall 0.0000 0.000104104

Positive Be inning 0.0071 0.0005

Positive End 0.0064 0.0001

Positive Overall 0.0068 0.0005

Negative BeQinning 0.0137 0.0001

Neaative End 0.0124 0.0004

Neqative Overall 0.0130 0.0008

iN--

Test Substance Level Replicate (test substance) M Logltest substance) Activity
RC 3 1 1 100E-04 .4.00 0.0114
RC 3 1 2 1.00E.04 .4.00 0.0011
RC 3 1 3 1.00E-04 .4.00 0.0010
RC 3 2 1 1.00E.05 .5.00 0.0065
RC 3 2 2 1.0E-05 .5.00 0.0064
RC 3 2 3 1.00E-05 .5.00 0.0067
RC 3 3 1 1.00E-06 .6.00 0.0123
RC 3 3 2 1.00E.06 -6.00 0.0122
RC 3 3 3 1.00E.06 .6.00 0.0119
RC 3 4 1 1.00E-07 -7.00 0.0134
RC 3 4 2 1.00E.07 .7.00 0.0134
RC 3 4 3 1.00E-07 -7.00 0.0134
RC 3 5 1 5.00E.08 -7.30 0.0134
RC 3 5 2 5.00E-08 .7.30 0.0126
RC 3 5 3 5.00E.08 .7.30 0.0137
RC 3 6 1 1.00E.08 .8.00 0.0140
RC 3 6 2 1.00E-08 .8.00 0.0144
RC 3 6 3 1.00E-08 -8.00 0.0135
RC 3 7 1 1.00E-09 .9.00 0.0133
RC 3 7 2 1.00E.09 .9.00 0,0129
RC 3 7 3 1.00E.09 .9.00 0.0135
RC 3 8 1 1.00E-10 -10.00 00127
RC 3 8 2 1.00E.10 -10.00 0.0132
RC 3 8 3 1.00E.10 .10.00 0.0132

431007 Chern3 Rep1 WorksheeL.xls
Results Summary

Microsome
8 type Placental Microsome ID Technician ID JRH

Percent of control values
Log(test Reolicate

.evel )stancel 1 I 2 3

1 .4.00 83.48 8.39 7.23
2 .5.00 47.50 46.58 48.3
3 -6.00 89.91 88.93 87.01
4 -7.00 97.67 97.64 97.49
5 -7.30 97.57 91.98 100.33
6 -8.00 10249 104.80 98.65
7 -9.00 97.09 94.32 98.61
8 .10.00 92.36 96.64 96.37

1/26/2006
11:04 AM

Replicate
#

Page 6 of 6
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Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2

3
4
5

Weight of
aliquot (g)

0.0201
0.0201
0.0200
0.0201
0.0202

DPM/g
soln.

1351022
1364380
1424520
1437774
1431908

Average DPM/g soln
SD
CV

1401921
40913

2.92

0.631

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

DPM/Aliq.
27155.54
27424.04
28490.39
28899.26
28924.55

riCilq soln

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added

10

dilution
factor (ASDNj in solution Üig/mL)

1000.00
10.00

1.00

(mL)
10

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.

8.1147 9

4.5915 9

0.565825 l

Calculation of Substrate Solution Specific Activity

1) Calculate ~ig ¡'HjASDN/g soln. = 0.00715 119/g soln.

119/g soln.
a. fiCi/g soln
b. Specific activity of ( H)ASDN (/lCilmmol)
c. Molecular wt of ASDN (l1g/mmol)

0.631
25300000

286.4

Formula=a/b*c

2) Calculate total fig ASDN/g soln.

fig ASDN/g soln.= fig cold ASDN/g soln. + /lg ¡'HjASDN/g soln.

0.565825 + 0.00715
0.572974 /lg ASDN/g soln.

3) Calculate Solution Specific Activity

= (fiCi/g soln.)/(,ug ASDN/g soln.)
1.1 02 fiCi/~ig ASDN

700748 dpm/nmol

431007 Chem3 Rep2 Worksheetxls;
Substrate Specific Activity

1/26/2006;
11:04 AM
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concentration Volume of
(mglriiL) stock used

rN--
W
r

431007 Chem3 Rep2 Worksheet.xls
Protein. flexible standards

Test
Assay Date 2/18/2005 Chemical 10 RC 3

ID

Standards:

Std mg Protein

per ~iL
#DIVJO!
#DIVJOI

#DIV/O!

#DIV/OI
#DIV/OI

#DIV/OI

Samples'

JRH Replicate #

pL Standard

Used
25
25

25

25
25

25

Blank

A"w Aad¡
mg protein
measured

tested

Microsome type Placental

mg Protein
Measured
#DIVJO!
#DIV/O!

#DIVIO!

#DtVfO!
#DIV/O!

#DIV/O!

r2::

b=

~L diluted

pSOMES prep. (~IL)

Microsome ID MET-0255A #22 & 23
Total volume of
stock (niL)

Amw

Final vol
Diluted usonies

(pL)

1/26/2006:
11:04 AM

A'''Ji

mg proteinl~IL
Prep.

BSA)

Curve
Output Variables

m. b
sen,. seb

r . sey

F. df
SSreg' sSr~slo

average mg/.iiL mg/mL

OJ -Ð

~ a
ro (i)=0(! .-

Z
o

Protein slock ID

:2r
-t
w
aa--

Regression results

Regression results are calculated using the function
lINEST

m
-Ð
=t
()0
~,
m
Sl
Z
0
il
CO

~
6--
6
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N
W



tested

co "'
~ 0
CD Cõ'= ri(j ~z

o
Test

Assay Date 2/18/2005 Chemical i D RC3

ID JRH Replicate #

Standards: i5 1 0.75
0.431 0.315 0.239
0.438 0.297 0.251

0309 0.257

Samples: microsomes
0.160
0157
0.168

mg Protein ~L Standard

per ~L Used
0.00150 25
0.00100 25

0.00075 25

0.00050 25
0.00025 25

0.00013 25

i
tv Blank 0.041
--.l
i

8

Microsome type Placental
::r
-t
w-'aa--

Microsome ID MET-0255A #22 & 23

Protein stock
(mg/10 mL)

25
0.5 0.25

0.1 a3 0.089
0.170 0.092
0.177 0.093

Q.
0.067
0.069
0.071

Bik

0.038
0.042
0.043

Protein stock 10
431007-3.9

mg Protein Araw Aadj Curve
Measured Output Variables Regression results

0.0375 0.434 0393 0.0368 m, b 0.092 0.001
0.0250 0.307 0.266 0.0251 S8m, S8b 0.003 0.001

0.0188 0.249 0.208 0.0198 r , sey 0.996 0.001
0.0125 0.177 0.136 0.0131 F, df 1118 4

0.0083 0.091 0.050 0.0053 SSreg. SSre~id 0.001 0.000
0.0033 0.069 0.028 0.0032

Regression results are calculated using the function
r= 0.996 LiNEST
m= 0.092
b= 0.001

Final voL.
mg protein ~L diluted Diluted usomes mg protein/~L

Araw Aadj measured ~SOMES prep. (~L) (~L) Prep. average mg/~L mg/mL

0.160 0.119 0.012 25 190 5190 0.013 0013 12.834
0.157 0.116 0.011 25 190 5190 0.012
0.168 0.127 0.012 25 190 5190 0.014

431007 Chem3 Rep2 Worksheet.xls:
Protein

1/26/2008:
11:04AM
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ai LI

~ Ò
CD (¡'
= 0
(T -z

oChemical
2/18/2005 10 RC 3

Microsome
type Placental Microsome 10

Replicate
#

# Concentrations
tested Technician 10 JRHAssay Date

:2
Test Chemical Concentrations

Level Final Concentration (M)
1 1.00E-04
2 4.00E.05
3 1.60E-05
4 6.40E.06
5 2.50E-06
6 1.00E.06
7 5.00E-08
8 1.00E.09

Microsome Dilution Details r
1.
w-'aa-.

Dilution A 0.19 mL microsome Stock used
5.19 mL total volume

27.31579 dilution factor

Dilution B 2.4 mL microsome Dilution A used
44 mL total volume

18.33333 dilution factor

Dilution C (il applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

500.7895 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration (dilution added to assa , m /mL):

12.834
0.025628

iN--
Vi
i

m
LI
):
oo
~
Qì

U
z
o
m
CO

~
6-'
ia
N
w
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Microsome & Chemical Dilutions
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¡AsSay Dale RC 3 # Concentrations tested102/8/205

Control Type Portion Average SO

Full activity Be innina 0.005 0.0004

Full activity End 0.0101 0.0007

Full activity Overall 0.0103 0.0005

Backaround Be innina 0.0000 1.81123E.05

Background End 0.0000 3.35472E-05

Background Overall 0.0000 2.20993E.05

Positive Beginning 0.0058 0.0001

Positive End 0.0054 0.0002

Positive Overall 0.0056 0.0003

Neqative Be înninq 0.0102 0.0004

Neaative End 0.0097 0.0002

Neaative Overall o 0099 0.0004

iN----
i

Test Substance Level Replicate ftest substancej M Logrtest substancel Activity
RC 3 1 1 1.00E.04 .4.00 0.0009
RC 3 1 2 1.00E-04 .4.00 0.0009
RC 3 1 3 1.00E.04 -4.00 0.0008
RC 3 2 1 400E-05 -4.40 0.0024
RC 3 2 2 4.00E-05 -4.40 0.0023
RC 3 2 3 400E-05 .4.0 0.0023
RC 3 3 1 1.60E-OS .4.80 0.0043
RC 3 3 2 1.60E.05 -4.80 0.0041
RC 3 3 3 1.60E.05 .4.80 0.0043
RC 3 4 1 6AOE-06 .5.19 0.0065
RC 3 4 2 6.40E.06 -5.19 0.0064
RC 3 4 3 6AOE-06 -5.19 0.0065
RC 3 5 1 2.50E-06 -5.60 0.0082
RC 3 5 2 2.50E-06 .5.60 0.0083
RC 3 5 3 2.50E-06 -5.60 0.0083
RC 3 6 1 100E.06 -6.00 0.0093
RC 3 6 2 1.00E.06 -6.00 0.0088
RC 3 6 3 1.00E.06 -6.00 00091
RC 3 7 1 5.00E.08 .7.30 0.0100
RC 3 7 2 5.00E.08 -7.30 0.0117
RC 3 7 3 5.00E.08 -7.30 0.0109
RC 3 8 1 100E.09 -9.00 0.0096
RC 3 8 2 100E.09 -9.00 0.0101
RC 3 8 3 1.00E.09 -9.00 0.0097

431007 Chem3 Rep2 Worksheet.xls
Results Summary

Microsome
8 type Placental Microsome 10 Technician 10 JRH

Percent of control values
Logltast T Re licate

.evel )stance1 1 2 I 3

1 -4.00 8.91 9.12 8.26
2 -4.40 23.80 22.39 22.80
3 .4.80 41.44 39.73 41.55
4 .519 63.17 61.88 63.54
5 .5.60 79.69 80047 80.88
6 .6.00 90.14 85.28 88.71
7 .7.30 97.26 113.53 105.64
8 -9.00 92.94 97.92 94.72

1/26/2006
11:04AM

Replicate
#

Page 6 of 6
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Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2

3

4
5

Weight of
aliquot (g)

0.0197
0.0200
0.0200
0.0201
0.0198

DPM/Aliq.
29753.74
30919.54
30926.91

31072.4
31126.6

DPM/g
soln.
1510342
1545977
1546346
1545891
1572051

Average DPM/g soln
SO
CV

1544121
21981

1.42

~iCi/q soln 0.696

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

100

10

(ASDNl in solution (~ig/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.

8.2025 9

4.6095 9

0.567582 1

Calculation of Substrate Solution Specific Activity

1) Calculate ~ig ¡'HjASDN/g soln. = 0.00787 ~ig/g soln.
~ig/g soln.

a. ~ICilg soln
b. Specific activity of ( HlASDN (~iCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.696
25300000

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

¡.g ASDN/g soln.= ,ig cold ASDN/g soln. + ~ig ¡'H1ASDN/g soln.

0.567582 + 0.00787
0.575456 ~ig ASDN/g soln.

3) Calculate Solution Specific Activity

= (,uCi/g soln.)/(~lg ASDN/g soln.)
1.209 ¡.Ci/¡ig ASDN

768497 dpm/nmol

431007 Chem3 Rep3 Worksheet.xls;
Substrate Specific Activity

1/26/2006;
11:07 AM 1of6
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concentration Volume of
(mg/mL) siack used

iN--
\0
i

431007 Chem3 Rep3 Worksheet.xls:
Protein - flexible standards

Test
Assay Daie 3/8/2005 Chemical ID RC 3

to

Standards'

Sid mg Protein

per .uL
#DIV/O!

#OIV/O!

#OIV/O!
#OIV/O!
#DIV/OI

#DIV/O!

Samples

JRH Replicate #

.LLl Siandard

Used
25

25

25

25
25

25

Blank

A,aw

Microsome type Placental Microsome 10 MEï-0255A #30 & 31
Total volume of
stock (nil)BSA)

mg Protein

Meflsured
#DIV/OI
#DIV/OI

#DIV/O!

#DIV/O!
#DIV/O!

#DIV/O!

,c =
m=
b=

tested

A,~w

Aadi

Final vol
mg protein pl diluted Diluted usomes
measured ~iSOMES prep. (Lll) (~Ll)

112612006'
11:07 AM

ARrj, Curve
Output Variables

m b

OJ ìJ

~ e3
CD Ci.= ("
CD -

Z
o

Protein stock ID

:'r
.;(.
aa--

se,,,, seb

r 58,_

F. df
sS'~rJ' SS.~,i,1

Regression results

Regression results are calculated using the function
L1NESï

nig proteinJjlL
Prep. average mg/.LiL nig/mL

m
ìJ
:P
()0
~..
OJ

Sl
z
0
ai
OJ

~
6~
6
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Test
Assay Date 3/8/2005 ChemicallD RC 3

ID JRH

Standards: 12
0.382
0.397
0.397

Replicate #

1
0.294
0.278
0.290

Samples: microsomes

0148
0.132
0.137

mg Protein
per ,IL

0.00150
0.00100

0.00075
0.00050
0.00025
0.00013

i
to
00o
i

0.125
0.125
0.125

0.5
0.5
0.5

1

1

1

0.125
0.069
0.067

,uL Standard
Used

25
25

25

25
25

25

Blank 0.040

Araw

0.148
0.132
0.137
0.069
0.067

Aadj

0.108
0.093
0.098
0.029
0.Q8

0.181
0.182

0.141
0.143

0.310
0.322

0.270
0282

431007 Chem3 Rep3 Worksheet.xls;
Protein

0.75
0.235
0.234
0.226

0.5
0.181
0.182

mg protein
measured

0.010
0.008
0.009
0.001
0.001

0.014
0.014

0.028
0.029

mg Protein
Measured

0.0375
0.0250

a .Q88
0.0125
0.0063
0.0033

,uL diluted

,uSOMES
25
25
25
25
25

tested

Microsome type

0.5 0.25
0.171 0.114
0.170 0.122
0.176 0.116

1
0.310
0.322

r'=
m=
b=

prep. (,uL)

190
190
190

1

1

25
25

25
25

Placental

~
0.077
0.077
0.073

Araw

0.392
0.287

0.232
0.172
0.117
0.075

0.997
0.109
.0.002

Final vol.
Diluted usomes

(,uL)

5190
5190
5190

1

1

8

Microsome ID

Blk

0.08
0.036
0.046

0.352
0.247

0.192
0.132
0.077
0.036

1/26/2006;
11:07 AM

MET-0255A #30 & 31
Protein stock
(mg/10 mL) Protein stock ID

25 431007-3-13

Aadj Curve
Output
0.0368
0.0254

0.0193
0.0128
0.0068
0.0022

mg protein/,uL
Prep.

0.011
0009
0.010
0.000
0000

0.001
0.001

0.001
0.001

Variables
m, b

S9m, seb

r . sey

F. df
SSre9' sSresid

average mg/,uL mg/mL

0.010

0.000

0.001

0.001

Regression results
0.109
0.003

0.997
1403
0.001

ai ""

~ a
CD 'ë'= ()
CD ,.

Z
o

~r
J,
w-'oo-.

-0.002
0.001

0001
4

0.000

Regression results are calculated using the function
L1NEST

10026

0.056

0.552

1.140
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Assay Date

Chemical
3/8/2005 I D RC 3

# Concentrations
tested

Microsome Dilution Details

Dilution A 0.19 mL microsome Stock used
5.19 mL total volume

27.31579 dilution factor

Dilution B 3 mL microsome Dilution A used
44 mL total volume

14.66667 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

400.6316 total dilution faclor

10.026
0.025025

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa , m /mL :

i
tv
00--
I

431007 Chem3 Rep3 Worksheet.xls
Microsome & Chemical Dilutions

Microsome
type Placental Microsome 10

Test Chemical Concentrations
Level Final Concentration M)

1 1.00E-04
2 4.00E-05
3 1.60E.05
4 6.40E-06
5 2.50E-06
6 1.00E-06
7 5.00E.08
8 1.00E-09

1/26/2006
11:07 AM

Technician 10 JRH
Replicate

#

Page 4 of 6
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¡AsSay Date # Concentrations tested103/8/2005 RC 3

Control Type Portion Average SO

Full activity Be inninq 0.0295 0.0035

Full activity End 0.0315 0.0030

Full activity Overall 0.005 0.0029

Background Beqinninq .0.0002 3.91693E.05

Background End 0.0002 4.95131E.OB

Background Overall 0.0000 0.000224949

Positive Beginning 0.0124 0.0002

Positive End 0.0110 0.0006

Positive Overall 0.0117 0.0009

Negative Be inninq 0.0298 0.0012

Neqative End 0.0283 0.0003

Neqative Overall 0.0290 0.0011

iN
00
v.
i

Test Substance Level Replicate !test substancel M Loqrtest substance1 Activity
RC 3 1 1 1.00E.04 -4.00 0.0010
RC 3 1 2 1.00E-04 -4.00 0.0016
RC 3 1 3 1.00E-04 .4.00 0.0053
RC 3 2 1 4.00E-05 -4.40 0.0042
RC 3 2 2 4.00E.05 .4.40 0.0040
RC 3 2 3 4.00E-05 -4.40 0.0041
RC 3 3 1 1.60E.05 -4.80 0.0094
RC 3 3 2 1.60E.05 -4.80 0.0093
RC 3 3 3 1.60E-05 -4.80 0.0093
RC 3 4 1 6.40E.06 .5.19 0.0157
RC 3 4 2 6.40E.06 -5.19 0.0152
RC 3 4 3 6,40E-06 -5.19 0.0152
RC 3 5 1 2.50E.06 -5.60 0.0217
RC 3 5 2 2.50E.06 -5.60 0.0220
RC 3 5 3 2.50E.06 -5.60 0.0217
RC 3 B 1 1.00E.OB -6.00 0.0258
RC 3 6 2 1.00E.06 -6.00 0.0254
RC 3 6 3 1.00E.06 -6.00 0.0253
RC 3 7 1 5.00E.OS -7.30 0.0297
RC 3 7 2 5.00E.08 -7.30 0.0294
RC 3 7 3 5.00E.08 -7.30 0.0297
RC 3 8 1 1.00E.09 .900 0.0304
RC 3 8 2 1.00E.09 .900 0.0307
RC3 8 3 1.00E-09 -9.00 0.0302

431007 Chem3 Rep3 Worksheet,xls
Results Summary

Microsome
8 type Placental Microsome 10 Technician ID JRH

Percent of control values
Logltest Replicate

.evel )stancel 1 I 2 3

1 .4.00 3.20 5.09 17.50
2 -4.40 13.73 13.03 13.46
3 -4.80 30.88 30.67 30.46
4 -5.19 51.60 49.88 49.70
5 -5.60 71.09 7218 71.13
6 .6.00 84.65 83.42 82.82
7 -7.30 97.51 96.34 97.53
8 .9.00 99.58 100.86 98.95

1/26/2006
11:07 AM

Replicate
#

Page 6 of 6
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Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2

3

4
5

Weighl of
aliquot (g)

0.0197
0.0200
0.0196
0.0199
0.0199

DPM/Aliq.
29782.21
29764.08
31374.85
30852.37
31132.88

DPM/g
soln.
1511787
1488204
1600758
1550370
1564466

Average DPM/g soln
SD
CV

1543117
44238

2.87

¡.Ci/çi soln 0.695

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

100

10

(ASDNJ in solution (llg/mL)
1020.00

10.20

1.02

Calculation of concentration noiiadiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

8.1719 9

4.6007 9

0.57425 ,içi/q

Calculation of Substrate Solution Specific Activity

1) Calculate ,ig lHJASDN/g soln. = 0.00787 ¡.g/g soln.
¡.g/g soln.

a. llCi/g soln
b. Specific activity of ( HjASDN (,iCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.695
25300000

286.4

Formula=a/b*c

2) Calculate total li9 ASDN/g soln

,ig ASDN/g soln.= ,ig cold ASDN/g soln. + li9 lHjASDN/g soln.

0.574250 + 0.00787
0.582119 ,ig ASDN/g soln.

3) Calculate Solution Specific Activity

= (,ICi/g soln.)/(,ig ASDN/g soh)
1.194 ,ICi/,lg ASDN

759207 dpm/nmol

431007 Chel14 Rep1 Worksheet.xls;
Substrate Specific Activity

1/26/2006;
10:58 AM 1 of 6
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concentration Volume of
(mg/mL) stock used

iN
00
Vl
i

431007 Chem4 Rep1 Worksheet.xls:
Protein - flexible standards

Test
Assay Date 2/23/2005 Chemical 10 RC 4

10 JG
Standards'

Samples:

Std mg Protein

per ~il
#DIV/O!
#DIV/O!

#DIV/O!

#DIV/O!

#OIVIO!

#OIVIO!

Replicate #

~LL Standard

Used
25

25

25

25
25

25

Blank

Ao.

Microsome type Placental

mg Protein

Measured
#DIV/O!
#DIV/O!

#DIV/O!

#DIV/O!

#OIVIO!
#DIV/O!

r2=

b=

tested

Aad:

Final vol
mg protein pL diluted Diluted usomes
measured pSOMES prep. Cull (pl)

1/26/2006
10:58 AM

Microsome 10 MET-0255A 24&25
Total volume of

BSA) stock (mL)

A,nw A~rJJ Curve

Output Variables
m. b

seni. seb

r . sey

F. df
ss,~p, SS'~sid

mg protein/ill
Prep. average mghiL mg/mL

OJ "'
~ 0
rom'
= 0
(D -

Zo

Protein stock ID

::
i-
i
.¡
W

oo--

Regression results

Regression results are calculated using the function
LlNEST

m
"'
;¡
()0
~,
rn
si
z
!=

OJ
cx

~
i0--
I0

2 of 6
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OJ LJm -,~ ...
CD CD= ()
CD ~

Test Z
Assay Date 2/23/2005 Chemical 10 RC 4 tested ~

:210 JG Replicate # Microsome type Placental Microsome ID MET-0255A 24&25 r-
Protein stock ,.tStandards: U 1 0.75 0.5 0.25 QJ Blk (m9/10 mL) Protein stock 10 W

0.407 0.284 0.225 0.175 0.101 0.059 0.053 25 431007-3.10 a0.408 0.303 0.240 0.175 0.095 0.047 0.032 a
0.403 0.311 0.238 0.178 0.096 0.048 0.035 --

Samples: micro somes 

0.142 0.080 0.183 0.311
0.138 0.066 0.187 0.322
0.141

mg Protein ~L Standard mg Protein Araw Aadj CUr\e
per pL Used Measured Output Variables Regression results

0.00150 25 0.0375 0.406 0.366 0.0361 m, b 0.097 0.001
0.00100 25 0.0250 0.299 0.259 0.0258 58'l1' seb 0.005 0.001
0.00075 25 0.0188 0.234 0.194 0.0195 r , sey 0.991 0.001
0.00050 25 0.0125 0.176 0.136 0.0138 F, df 457 4
0.00025 25 0.0063 0.098 0.057 0.0063 sSre!J' SSresid 0.001 0.000
0.00013 25 0.0033 0.051 0.011 0.0018

i Regression results are calculated using the fuiiction
tv Blank 0.040 r'= 0.991 L1NEST
00 m= 0.0970\

b= 0.001i

Fina! vol.
mg protein ~L diluted Diluted usomes m9 protein/~L

Araw Aadi measured ~SOMES prep. (~L) (pL) Prep. average m9/~L m9/mL

0.142 0.102 0.011 25 190 5190 0.012 0.011 11.367
0.138 0.098 0.010 25 190 5190 0.011 m
0.141 0.101 0.010 25 190 5190 0.011 LJ
0.080 0.040 0.005 25 1 1 0.000 0.000 0.155 P
0.066 0.026 0.003 25 1 1 0.000 ()

1 1 0
0.183 0.143 0.015 25 1 1 0.001 0.001 0.588 ~
0.187 0.146 0.05 25 1 1 0.001 m

1 1 2
0.311 0.271 0.027 25 1 1 0.001 0.001 1.097 Z0.322 0.282 0.028 25 1 1 0.001 ~1 1

1 1 m
1 1 CO

1 1 ~
6-"

431007 Chem4 Rep1 Worksheet.x!s; 1/26/2006; 6
NProtein 10:58 AM 3 of 6 W



Assay Date

Chemical
2/23/2005 I D RC 4

# Concentrations
tested

Microsome Dilution Details

Dilution A 0.19 mL microsome Stock used
5.19 mL total volume

27.31579 dilution faclor

Dilution B 2.8 mL microsome Dilution A used
44 mL total volume

15.71429 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

429.2481 total dilution factor

11.367
0.026481

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m ImL :

iN
00--
i

431007 Chem4 Rep1 WorksheeL.xls
Microsome & Chemical Dilutions

Microsome
type Placental Microsome ID

Test Chemical Concentrations
Level Final Concentration (M)

1 1.00E-03
2 1.00E-04
3 1.00E.OS
4 1.00E-06
S 1.00E-07
6 100E-OS
7 1.00E-09
8 1.00E-10

1/26/2006
10:58 AM

Technician 10 JG
Replicate

#

Page 4 of 6
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1------ . S~n'ple ID !

I"":,::' . ¡n~-:-- "':::

~ :t='
t:""",;"" -::t= ;- - :, ==
c'-
~~"nl'~1

iN
DO
DO
i

L
,

I

__5.' _.'

~
,.,--¡.,
e.'-~

4:1,007 Ch~ni~ R"p1 W(lrkshe~1 .Iso ÄGI¡vlly r;a'cuialio~

Te~1 Chemic",:D RC 4

~"''',"lm'll
0.5
05
0.5
05
0.5
05
0.5
0.5

I 0.50.5 i
I 0.5

0.5
0.5
05
0.5
05
05
05
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
05
0.5
0.5
0.5
0.5
0.5
0.5
0.5
05
0.5
0.5
0.5
O,~
0.5
0.5
0.5
0.5
05
0.5
0.5
0.5
05
0.5
05
0.5
05
0.5
0.5
0.5
05
0.5
0.5
05
0.5
0.50.5 I
0.5
0.5
05

I 0.5
0.5
05
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
05

CalcuI31e DPM In a'l~eaus ¡'arti"" ,,1I~r c.lr"~llon

AIl'1 ~
,
,
,
,

: i: D:~:;d;~h~~~L3~

220023 4400A6
1377,7'; J755,4B
,885,33 ;¡ì70011
2218.17 4~36,:i4
22G53g .i530,76
22829, 45ü582
225601 4513,ß2
2~,23 ~~,~O
21,;:1 03.26
~O,53 8'0(;
2,79 USÓ
JUG 1i352
31,~A 6308
236 472-

58,06
2224021
216514
2268,16
2335.38
2034,18
2095.74
21033

2126.24
~599.52
~525,04

i 2J~J,96 4GB7,Ð.
2269.45 ,4538.9
20,4 4026

2'03_6a~~207'36
206835
2150,18

5202
7S ~7
2~,38
?i, .iU.2G

56,36
6762

'BJ26
nAB
54,32

50
6~,52
~3.5G
49,64
54 ,4A I
5428
59,Z

GO,54
49,1

7382
_5706

j
~¡

5 MicrClSM'elyp~

725,12
763.02
782,92

2880,98
2932,58
Z956,06
3032,18
2699.26
2707.10
4043,52
40Z7,88
401606
3973,72
3952.4

J9JOJG

AveOPMln'L
4362,9

I '24,ß4
I

Tot~: DPM
6725.8

CalcLJI31~"moi H,O lorn,e"

(niL I
0.'
0.'
0.'
0.'
0.'
0'
0.'
0'
0.'
0.'
0.'
0'
0.'
0.'"
0'"
0.'
0.'
0'
0'
0.'
0'"
0.'"
0.'
0.'
0.'
0.'
0.'
0.'
0.'
0'
0.'
0.'
"
0'
0'
0.'
0.'
0.'
0'
0.'
0'
0.'
0'
0'
0.'"
0'
0.'
0.'
0'
0'
0'
0'
0'
0.'
0.'
0.'
0.'
0'
0.'
0.'
0.'
0.'
0'
0.'
0.'
0.'
0'
0.'
0.'
0.'
0'
0'"
0.'"

T-, i
I T~lal DPM C"''',oled 10'

CO"" ",~:::~~¡"" ';"-1 ", ""'"'~:~" """": """O"";:;:~~"O"'"""

-t--

284

2.4

5702

nn,,,I'H,Olormed
001'3
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CD (D'= ()
CD -

ZoI i
i

;:';~:~;:;~:;: '"",m',,o I '"''0''' '"m,"'''O
tuOe (niL)' ~ssay (n'n1mL) I;m~ (niinJ I prolel~ln~'"

""
"""
""
""
"
"
""
"
"
"
"
'5
"
"
'5"
'5
"
""""" ,"""""
"
""
"
""

I "
, "

"""
"
'5
""
"" ,
"" ,
"
"
"""""
'5"
""
""
"

I "
""
"
"
"
""
;S
"
"
"
"

~r
i.t

W--oo~
~

-1
,

'1

(!.G01

m
-i
:¡
()o
~
m
s.
z
o
m
OJ

~
b--
b
N
W



¡AsSay Date RC4 # Concentrations testedtD2/23/2005

Control Type Portion Average SD

Full activity Be innina 0.0266 0.0028

Full activity End 0.0296 0.0003

Full activity Overall 0.0281 0.0024

Background Be innina 00000 8.18785E.05

Background End 0.0000 5.00369E-05

Background Overall 00000 5.78782E.05

Positive Be innina 0.0145 0.0005

Positive End 0.0135 0.0002

Positive Overall 0.0140 0.0007

Negative Be innina 0.0301 0.0002

Negative End 0.0273 0.0005

NeQative Overall 0.0287 0.0016

i
tv
00
\0
i

Tesi Substance Level Replicate (test substancel M Logrtest substance) Activity
RC 4 1 1 1.00E-03 .3.00 0.0005
RC4 1 2 100E.03 -3.00 -0.0001
RC 4 1 3 1.00E-03 -3.00 0.0000
RC 4 2 1 100E.04 -4.00 0.0005
RC 4 2 2 1.00E.04 -4.00 0.0000
RC4 2 3 100E.04 -4.00 0.0000
RC 4 3 1 1.00E.05 -5.00 0.0000
RC 4 3 2 1.00E-05 -5.00 0.0000
RC 4 3 3 1.00E.05 .5.00 0.0000
RC4 4 1 1.00E-06 -6.00 0.0001
RC 4 4 2 1.00E-06 -6.00 0.0000
RC 4 4 3 1.00E-06 .6.00 0.0000
RC 4 5 1 1.00E-07 -7.00 0.0006
RC 4 5 2 1.00E-07 -7.00 0.0007
RC 4 5 3 l.00E.07 .7.00 0.0006
RC 4 6 1 1.00E.08 -8.00 0.0048
RC 4 6 2 l.00E.08 -8.00 o 0044
RC 4 6 3 1.00E-08 -8.00 0.0048
RC 4 7 1 1.00E-09 -9.00 0.0189
RC 4 7 2 100E-09 -9.00 0.0195
RC 4 7 3 1.00E.09 .900 0.0176
RC 4 8 1 100E-10 -1000 0.0264
RC 4 8 2 1.00E.l0 .1000 0.0261
RC 4 8 3 1.00E.l0 .1000 0.0258

431007 Chem4 Rep 1 Wbrksheeixls
Results Summary

Microsome
8 type Placental Microsome ID Technician 10 JG

Percent of control values
Logltest I Re Iicale

_eve I )stancel 1 2 I 3

1 -3.00 1.78 .0.20 0.15
2 .4.00 1.77 -0.09 -0.05
3 .5.00 -009 0.02 .0.02
4 .6.00 0.23 0.16 0.11
5 .7.00 2.26 2.61 2.15
6 -8.00 17.05 15.69 16.95
7 .9.00 67.38 69.44 62.56
8 -1000 94.05 93.09 91.82

1/26/2006
10:58 AM

Replicate
#

Page 6 of 6
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Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3

4

5

Weight of
aliquot (g)

0.0199
0.0199
0.0198
0.0198
0.0197

DPM/Aliq.
29103.08
29792,54
30411.37

30836.8
30098.66

DPM/g
soln.
1462466
1497113
1535928
1557414
1527851

Average DPM/g soln
SD
CV

1516154
36997

2.44

,iCilq soln 0.683

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

ASDN solution

Stock
DilulionA

Dilution B

mg ASDN
added

10
(mL)

10

dilution
factor

100

10

(ASDN) in solution (,lg/mL)
1000.00

1000
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.

8.1572 9

4.5877 9

0.562411 I1g/g

Calculation of Substrate Solution Specific Activity

1) Calculate ,ig ¡'HJASDN/g soln. = 0.00773 I1g/g soln.
,ig/g soln.

a. ,iCi/g soln
b. Specific activity of ( H)ASDN (,iCilmmol)
C. Molecular wt of ASDN (mg/mmol)

0.683
25300000

286.4

Formula=a/b'c

2) Calculate total fig ASDN/g soln

I1g ASDN/g soln.= ,ig cold ASDN/g soln. + fig ¡'H1ASDN/g soln.

0.562411 + 0.00773
0.570142 fig ASDN/g soln.

3) Calculate Solution Specific Activity

= (,ICi/g soln.)/(flg ASDN/g soln.)
1.198 pCi/pgASDN

761611 dpm/nmol

431007 Chem4 Rep2 Worksheetxls;
Substrate Specific Activity

1/26/2006;
9:59 AM 1 of 6
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concentration Volume of
(mg/mL) stock used

iN
\0..
i

431007 Chem4 Rep2 WorkslieeL.xls:
Prolein - flexible standards

Test
Assay Date 2/28/2005 Chemical 10 RC 4

ID

Standards.

SId mg Protein

per ¡.l
#DIV!O!
#DIV!O!

#DIV!O!

#DIV!O!
#DIVfO!

#DIVfO!

Samples

JG Replicate #

¡.l Standard
Used

25
25

25

25
25

25

Blank

Ar~w A,)(ii

Microsome type Placental Microsome 10 MET.0255A 26&27
Total volume of
stock (mL)BSA)

mg Protein

Measured
#DIV/O!

#DIV/O!

#DIV/O!

#DIV/O!
#DIV/O!

#DIV!O!

,c =

b=

tested

A,.w,

Final vol.
mg protein .iiL diluted Diluted usomes
measured lISOMES prep. (~IL) (~iL)

1/26/2006
9:59 AM

A~di Curve
Output Variables

m. b

OJ ""
~ 0
CD Cõ.= ('
CD ~

Z
o

:2

Protein stock ID
r
.b
úJ

oo-.

sem, seb

r sey

F. df
sS"'n,SSres.d

Regression results

Regression results are calculated using the function
L1NEST

mg protein/flL
Prep. average mgf~IL mg!mL

m
""
):
()
0
~
ñì

Q.
z
~
ai
CO

~
b-'
i0

2 of 6 N
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Test
Assay Date 2/28/2005 Chemical 10 RC 4 tested

10 Replicate #JG Microsome type

Standards: lQ
0.402
0.439
0.427

1
0.303
0.318
0.308

0.75
0.239
0.252
0.256

0.5 0.25
0.174 0.099
0.180 0.103
0.187 0.102

Placental

8

Microsome ID

QJ
0.062
0.061
0.059

Blk
0.032
0.032
0.08

Samples: micro somes 0.5 ma/mL BSA
0.169 0.063 0.195 0.336
0.150 0.071 0.197 0.328
0.158

mg Protein ~L Standard mg Protein Araw Aadj

per ~L Used Measured
0.00150 25 0.0375 0.422 0.388
0.00100 25 0.0250 0.310 0.276
0.00075 25 0.0188 0.249 0.215
0.00050 25 0.0125 0.180 0.146
0.00025 25 0.0063 0.101 0.067
0.00013 25 0.0033 0.060 0.026

i
Blank r=tv 0.034 0.993

\0 m= 0.094tv b= 0.000i

Final vol.
mg protein ~L diluted Diluted usomes

Araw Aadi measured ~SOMES prep. (~L) (~L)
0.169 0.135 0.012 25 190 5190
0.150 0.116 0.011 25 190 5190
0.158 0.124 0.011 25 190 5190
0.063 0.029 0.002 25 1 1
0.071 0.036 0.003 25 1 1

0.195 0.160 0.015 25
0.197 0.162 0.05 25

0336 0.302 0.Q8 25
0.328 0293 0.027 25

431007 Chem4 Rep2 Worksheet.xls:
Protein

1/26/2006;
9:59 AM

MET .0255A ?6&27

Protein stock
(mg/10 mL)

25

Curve
Output
0.0362
0.0256

0.0199
0.0134
0.0060
0.0021

Protein stock ID
431007-3.11

Variables
m, b

sem,selJ

r ,sey
F, df

SSreg, SSresid

Regression results
0.094
0.004

0.993
584

0.001

0.000
0.001

0.001
4

0.000

OJ lJ

~ a
CD (D'=0
CD .-

Z
o

:2r
.b
w
oo--

Regression results are calculated using the function
L1NEST

mg proteinhlL
Prep. average mg/~L mg/mL

0.013 0.012 12.471
0.012
0.012
0.000 0.000 0.109
0.000

0.001 0.001 0.594
0.001

0.001 0.001 1.107
0.001

m
lJ
:¡
()0
~
il
U
z
!=

OJ
(X
,
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b
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Assay Date

Chemical
2/28/2005 10 RC 4

# Concentrations
tested

Microsome Dilution Details

Dilution A 0.19 mL microsome Stock used
5.19 mL total volume

27.3157895 dilution factor

Dilution B 2.5 mL microsome Dilution A used
44 mL total volume

17.6 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

480.757895 total dilution factor

12.471
0.02594

Protein Concentration (stock micrösomes, mg/mL):
Protein Concentration dilution added to assa , m ImL .

i
tv
\0w
i

431007 Chem4 Rep2 Worksheet.xls
Microsome & Chemical Dilutions

Microsome
type Placental Microsome 10

Test Chemical Concentrations
Level Final Concentration (M)

1 1.00E.06
2 1.00E.07
3 1.00E.08
4 6.50E-09
5 3.00E-09
6 1.00E.09
7 5.00E-10
8 1.00E.10

1/26/2006
9:59 AM

Technician ID JG
Replicate

#

Page 4 of6
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T~"i Cr.~ni,,;a! 10 RC ,;

.,',,,'.'"3'_.___..__._no_no'-__..__

8 M;c,o~onie 'yp~

Ca;r;I,la'e OPM ,,' 'iqu~o,,~ pori;"" ;1~1(,, ~"t3("'U"- -------_.._._...~-._.-I---.._.,-: i i
'ci,12'¡;

0.5
0.5
0.5
0.5
0.5
0.5
as
o.s

~;""C"""_ 0.5
as
0.5
o.s

L 0.5
as
05
0.5

, .... O.s
~C" -T' :.' 05..-

~ O.S
05

---" 0.5
05

~.- O.s
o.s
as

i 0.5
0.5N o.s'- 0.5.t 0.5
as

I 0.5I o.s
0.5

I as GGB,JG
0:5 93 ~ 41
0.5 g3B,56
0.5

r-
0.5
0.5

I 0.5
I 0.5
I as

t= 05
_.- 0.5

~_.- 0.5
0.5

L 0.5~ 05
0.5
05

I as

E 0.5
7.1 0.5

0.5

~-
0.5
05
05
0.5

-- 0.5
0.5
0.5
as
as
a.'
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0.'
a,
"
0.'"
a.,
0.'
0.'"
0'
"
0.'""
0.'
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0.'
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¡AsSay Dale # Concentrations tested102/28/2005 RC4

Control Type Portion Average SO

Full activity Beainnina 0.0161 0.0170

Full activity End 0.0541 0.0057

Full activity Overall 0.0351 0.0242

Background Beainnina 0.0000 1.95659E.05

Backoround End 0.0000 8.92395E.06

Background Overall 0.0000 3.4915E-05

Positive Beginning 0.0276 0.0049

Positive End 0.0283 0.0005

Positive Overall 0.0280 0.0029

Negative Beninninn 0.0754 0.0034

Neaative End 0.0690 0.0030

Neaative Overall 0.0722 0.0045

iN\0
VI
i

Test Substance Level Replicate rtest substance) M Log(test substancel Activity
RC 4 1 1 1.00E-06 -6.00 0.0000
RC 4 1 2 1.00E-06 -6.00 0.0000
RC4 1 3 1.00E.06 -6.00 0.0001
RC 4 2 1 100E-07 -7.00 0.0010
RC 4 2 2 1 00E.07 .7.00 0.0009
RC 4 2 3 1.00E.07 .7.00 0.0009
RC 4 3 1 100E.08 .8.00 0.0078
RC 4 3 2 1.00E.08 -8.00 0.0080
RC 4 3 3 1.00E.08 -8.00 0.0084
RC 4 4 1 6.50E.09 .8.19 0.0120
RC 4 4 2 6.50E.09 -8.19 0.0132
RC 4 4 3 6.50E.09 -8.19 0.0120
RC 4 5 1 3.00E-09 .8.52 0.0229
RC 4 5 2 3.00E.09 .8.52 0.0235
RC 4 5 3 3.00E-09 .8.52 0.0218
RC 4 6 1 1.00E-09 -9.00 0.0435
RC 4 6 2 1.00E-09 .9.00 0.0429
RC 4 6 3 1.00E-09 .9.00 0.0430
RC 4 7 1 5.00E.l0 -9.30 0.0582
RC 4 7 2 5.00E.l0 -9.30 0.0550
RC 4 7 3 5.00E.10 -9.30 0.0556
RC 4 8 1 1.00E.l0 .1000 0.0722
RC 4 8 2 100E-l0 .10.00 0.0700
RC 4 8 3 1.00E.l0 -1000 0.0695

431007 Chem4 Rep2 Worksheet.xls
Results Summary

Microsome
8 type Placental Microsome ID Technician 10 JG

Percent of control values
Log('es! ( Renicate

.evel )slancel r- 1 2 3
1 -8.00 0.03 0.05 0.21
2 -700 2.96 2.53 2.47
3 .800 22.32 22.7 23.87
4 -8.19 34.31 37.66 34.24
5 -8.52 65.14 66.91 62.16
6 -9.00 123.77 122.10 122.55
7 .9.30 165.70 156.52 158.22
8 -1000 205.56 199.19 197.99

1/26/2008
959 AM

Replicate
#

Page 6 Of6
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Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2

3

4

5

Weight of
aliquot (g)

0.0198
0.0196
0.0198
0.0200
0.0198

DPM/Aliq.
39232.87
40032.34
40758.95
41333.79
40502.45

DPM/g
soln.

1981458
2042466
2058533
2066690
2045578

Average DPM/g soln
SD
CV

2038945
33595

1.65

,ICi/g soln 0.918

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

100

10

(ASDNj in solution (¡.g/I1L)
1000.00
1000
1.00

Calculation af 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.

8.124 9

4.5605 9

0.561361 ,ig/g

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g lH1ASDN/g soln. = 0.01040 ,ig/g soln.
,ig/g soln.

a. ,iCilg soln
b. Specific activity of ( HjASDN (,ICi/mmol)
c. Molecular wt of ASDN (l1g/mmol)

0.918
25300000

286.4

Formula=a/b'c

2) Calculate total ¡.g ASDN/g saln.

¡.g ASDN/g soln.= ,ig cold ASDN/g soln. + ¡.g lHjASDN/g soln.

0.561361 + 0.01040
0.571758 ,ig ASDN/g soln

3) Calculate Solution Specific Activity

= (,ICi/g saln.)/(,ig ASDN/g soln.)
1.606 pCi/,ig ASDN

1021330 dpm/nmal

431007 Chem4 Rep3 WorksheeLxls;
Substrate Specific Activity

1/26/2006;
11:08 AM 1 of 6
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concentration Volume of
(mg/rnL) stock used

itv\0--
i

431007 Chem4 Rep3 Worksheet.xls
Protein - flexible standards

Test
Assay Date 3/1/2005 Chemical 10 RC 4

ID

Standards:

Std mg Protein

per j.L
#DIV/O!

#DIV/OI

#DIV/O!

#DIV/O!
#OIV/Ü!

#OIV/O!

Samples

JG Replicate #

,uL Standard

Used
25

25

25

25
25

25

Blank

Aaw Aadi
mg protein
measured

tested

Microsome type Placental

mg Protein

Measured
#OIV/O!

#OIV/OI

#OIV/OI

#DIV/O!
#OIV/OI

#DIV/O!

(2=
m=
b=

~IL diluted

,iISOMES prep. (~iL)

Microsome 10 MET-0255A 28&29

Total volume of
stock (mL)BSA)

A'HW

Final vol
Diluted usomes

IpL)

1/26/2006:
11:08 AM

A,i(i¡

mg protein/j.L
Prep

Curve
Output Variables

IT. b
se,,,. se~

r S8y

F. df
ss,~~. Ss,~"IÚ

average mg/IlL mg/mL

OJ "'
Q) ..~ 0
(Õ Ci)= ri
CD ~

Zo

Protein stock 10

:2r
i,t

W-'oo
--

Regression results

Regression results are calculated using the function
L1NEST

m
"'
~
()0
~
õJ

~
z
0
Q)
(X

~
6-'
6
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Test
Assay Date 3/1/2005 ChemicallD RC 4

10

Standards:

JG Replicate #

12
OA06
0.430
o A22

1
0.294
0.311
0.312

Samples: microsomes

0.144
0.144
0.145

mg Protein
per ~iL

0.00150
0.00100

0.00075
0.00050
0.00025
0.00013

iN
\0
00
i

0.125
0.125
0.125

0.5
0.5
05

1

1

1

0.125
0.069
0.069

~L Standard

Used
25
25

25
25
25
25

Blank 0.032

A"w

0.144
0.144
0.145
0.069
0.069

AatJj

0.112
0.111
0.113
0.037
0.037

0.187
0.191

0.155
0.159

0.329
0.335

0.297
0.303

431007 Chem4 Rep3 Worksheet.xls;
Protein

0.75
0.231
0.240
0.245

0.5
0.187
0.191

mg protein
measured

0.010
0.010
0.010
0.003
0.003

0.014
0.Q5

0.028
0.029

mg Protein
Measured

0.0375
0.0250

0.0188
0.0125
0.0063
0.0033

~L diluted
~SOMES

25
25
25
25
25

tested

Microsome type

o 5 0.25
0.169 0.107
0.171 0.102
0.180 0.106

1
0.329
0.335

r'=
m=
b=

prep. (~L)

190
190
190

1

1

25
25

25
25

Placental

0.13
0.067
0.065
0.062

Araw

0.419
0.306

0.238
0.173
0.105
0.064

0.997
0.096
-0.001

Final vol.
Diluted usomes

(~L)
5190
5190
5190

1

1

Microsome 10

Blk

0.033
0.030
0.035

0387
0.273

0.206
0.141
0.073
0.032

1/26/2006;
11:08 AM

MET.0255A 28&29

Protein stock
(mg/10 mL)

25

Aadj Curve
Output
0.0367
0.0257

0.0192
0.0129
0.0063
0.0024

mg protein/~L
Prep.

0.011
0011
0.011
0.000
0.000

0.001
0.001

0.001
0.001

Protein stock 10
431007-3-12

Variables
m. b

S8m, seb

r ,sey
F, df

SSreg' SSresid

average mg/~L mg/mL
0.011

0.000

0.001

0.001

Regression results
0.096
0.003

0.997
1426
0.001

OJ II

:£ a
CD Ci.=0(J ~

Z
o

~i-
.h
w
oo--

-0.001
0.001

0.001
4

0.000

Regression results are calculated using the function
LlNEST

11.045

0.115

0.578

1.130

m
II
);
()o
2-,
OJ

~
Z
o
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CD -i

~ ë3
CD roO= ()
CD .-

Z
o

Assay Date

Chemical
3/1/2005 10 RC 4

# Concentrations
tested

Microsome Dilution Details

Dilution A 0.19 mL microsome Stock used
5.19 mUotal volume

27.31579 dilution factor

Dilution B 2.8 mL micíOsome Dilution A used
44 mL total volume

1571429 dilution factor

Dilution C (il applicable) mL microsome Dilution 8 used
mL total volume
dilution factorNA

429.2481 total dilution factor

11.045
0.025731

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration (dilution added to assa , m /mL .

i
tv'-'-
i

431007 Chem4 Rep3 Worksheet. xis
Microsome & Chemical Dilutions

Microsome
type Placental Microsome 10

Test Chemical Concentrations
Level Final Concentration (M)

1 1.00E-08
2 1.00E-07
3 1.00E-08
4 6.50E-09
5 3.00E-09
6 1.00E-09
7 5.00E-10
8 1.00E-10

1/26/2006
11:08 AM

Technician ID JG
Replicate

#

~r
J,
w
aa--

m
-i
)0
no
~
õl
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z
o
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c---:
RepltC'He ~

ai -0

~ a
CD cïï
= 0(D ~z

o-i
S.';,n\;,ll~ I~~.

:,,,11 ''',-~v;iv ~r:inlrr-il
I Replic~I~ll~vel

.f-~ II ,
~'T: '
~'"" '."""'~ .~:~~ . --:F-. t- '2f. __, -,_~..~ -- 3_..
~¿;nlrol

-- ..

r---
I

Woo
i

f-.
f-. --
f-

E~-
~~-~_.,---

~
!-

'., '~-i~ 5..;;

+

f=
7.3 '2

Tesl Cn~nllC'" 10 RC ~

I N"''''':'IIOli¡1
, voluni~ (mL)

I

AII~vo:ume(n,J
as
o.s
o.s
as
o.s
as
o.s
as
0.5
0.5
0.5
0.5
05
as
as
0.5
as
o.s
as
as
0.5
0.5
O.S
0.5
0.5
0.5
0.5
0.5
0.5
O.S
as
o.s
as
as
as
0.5
as
0.5
o.s
0.5
as
0.5
0.5
0.5
0.5
as
0.5
as
as
0.5
05
0.5
05
0.5
0.5
o.s
o.s
as
os
o.s
05
0.5
as
0.5
0.5
0.5
as
as
o.s
o.s
as
0.5
0.5
as
0.5
as
as
0:5
as
0.5

a '-icm"omeiype

C~lculale DPM in .queou" pori:;:" HM." ,.lr"Clron

Aliq, ~

95J04
loi9.8~
9602'
999,24

1372,12
t3BiS3
i435~2
i~4~ 5

1383.67
'357\5
2û'9,~

2628t2
278~ 9

2 i 2701.2
2510,88

I i~~s 55
~2S5m
~2:i7 3~
449501
~421,ß7
405(;,3
422"

5049,09
5023,11
5457,03
5167,05
5059.69
5054,a2
5837.16
5746,06
6245.17
G09S,:iJ
566423
5835.01

i ",W.c, IDeM'"" I

I 5ÕÒ;~1¡ -1 10035,65I 5::::::=
i J~ _ 73.04= 7',~
-- = l¡~,04

Iil~¡
5; "4~~;; 126.5

123.7
122.32
~~,04

106.82
118,78
27622
272,74
275,98
314,06
28B

303.22
'676.66 1875,76
187~.86
1908,08
2039321
,92042 1959,45
'~9848
274~24 275365
2763,06
287084 287992

2889
276i,J~ 27~0,82
2714,3
52396 5247,92

52562.1
557U;J 543752

S403,2t,'
502176 507!U3
51Jì1!

85713':1 852301
847466
8990,02 8916,88
8843,74
8112,6
84422

10096,16 10072,2
,0046.22
,0914.06 10624.08
,0334,1

10119.38 10114,51
10109,64
"674.32 1158322
1 ~4 92, , 2'
12490.34 12340,5
12190,66
11328,46 11499,24
11670.02

Av"OPMlmL
587284

Tol"IDPM
\\74566

1548,96

10.19564

~109~
10158,66

V"lu~1~ 01 SUb~I'~le I

591,12

(n1L)""
0.'""
0'"""""""""""""
0'
0.'""""""""
0.'"
a..""
0.'"""
a..
a."""""
0..""""""""
a.""""""""""
0'"
a..
0.'
0.'""""
01"""""

C"ILL,I:i\d ," lu'nOvrr 'C'LICl'IJlenmol H,O la'm~cI

. . I '''''IO'Mw""""Jlol,,! DF'~n:i;:~;;;g";, lube ¡'Yo CO"",,'slon 10 pro~ucl l1;l""9rOU~I~b(~';Gk\JGU"~i

203895 5,76 1160i,

~~: -- 10357_.___00101

!-

~mol:iH,O lormp.d
0,01t.

mem,om., i=r---i
'",.dO~I~,~$I''' ",'O'.V 1-". '"", ',"I."~",Olf~I,",'I'","I' (:: Iu . ".. ~~, "'" L ,,, '1)1 ro:;~~P':~;,'::I'~,(J/m!J
~ 0,013 ~~ 0.G2: ~
, 0,013 15 0,0087"
1 0.013 15 I 0,0523. "
i 0.013 15 I 0,0506
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w
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Assay Dale 3/1/2005 10 # Concentrations tested
Replicate

#RC 4

Control Type Portion Average SO

Full activily Beninninn 0.0191 0.0147

Full activity End 0.0515 0.0012

Full activity Overall 0.0353 0.0206

Backoround Beoinnino 0.0000 4.30508E.06

Background End 0.0000 2.04491E-05

Background Overall 00000 2.02452E-05

Positive Beginning 0.0252 0.0008

Positive End 0.0212 0.0011

Positive Overall 0.0232 0.0024

Negative Beainninq 0.0582 0.0048

Negative End 0.0582 0.0011

Neciative Overall 0.0582 0.0028

I
Wo

Test Substance Level Replicate ftest substance) M Log¡test substance1 Activity
RC4 1 1 1.00E-06 .6.00 0.0003
RC 4 1 2 1.00E.06 -6.00 0.0002
Re 4 I 3 1.00E-06 .6.00 0.0002
RC 4 2 1 1.00E-07 -7.00 0.0010
Re 4 2 2 1.00E.07 -7.00 0.0011
Re 4 2 3 1.00E-07 .7.00 0.0011
RC 4 3 1 1.00E-08 .8.00 0.0092
RC4 3 2 1.00E.08 .8.00 0.0097
RC 4 3 3 100E.OB -8.00 0.0096
RC 4 4 i 6.50E-09 -8.19 0.0136
RC 4 4 2 650E.09 -8.19 0.0143
Re 4 4 3 6.50E-09 -8.19 0.0136
RC 4 5 1 3.00E.09 .8.52 0.0263
RC 4 5 2 3.00E.09 -852 0.0275
RC 4 5 3 3.00E.09 -8.52 0.0254
Re 4 6 1 1.00E-09 .9.00 00429
Re 4 6 2 1.00E-09 -9.00 0.0449
Re 4 6 3 1.00E-09 .9.00 0.0416
Re 4 7 1 5.00E.l0 -9.30 0.0507
Re4 7 2 5.00E.l0 .9.30 0.0535
RC4 7 3 5.00E.l0 -9.30 0.0510
Re 4 8 i I.OOE-IO .10.00 0.0584
RC4 8 2 1.00E.10 .10.00 0.0623
Re 4 8 3 1.00E.10 -1000 0.0580

431007 Chem4 Rep3 Worksheet.xls
Results Summary

Microsome
8 type Placental Microsome ID Technician ID JG

Percent of control values
i og¡test Renlicate

.evel )stancel I 2 3
1 -6.00 0.82 059 0.62
2 -7.00 2.95 324 3.25
3 .8.00 25,99 27.40 27.20
4 .8.19 38.63 40.44 38.44
5 -852 74.52 77.97 7210
6 .900 121.66 127.33 118.12
7 .930 143.96 151.90 144.56
8 .10.00 165.70 176.60 164.49

1/26/2006
11:08 AM
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Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0195
0.0197
0.0198
0.0201
0.0201

DPM/Aliq.
28385.97
29349.43
29662.54
29979.97
30077 75

DPM/g
soln.

1455691
1489819
1498108
1491541
1496405

Average DPM/g soln
SO
CV

1486313
17452

1.17

iiCi/o soln 0.670

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

ASDN solution

Stock
Dilution A

Dilution B

Ilg ASDN
added
10.1

(IlL)
10

dilution
factor

100

10

(ASDN) in solution (fig/IlL)
1010.00

10.10
1.01

Calculation of concentration noiiadiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of noiiadiolabeled ASDN in substrate soln.

8.1741 9

4.5927 9

0.567479 W¡/q

Calculation of Substrate Solution Specific Activity

1) Calculate fig lH)ASDN/g soln. = 0.00758 fig/g soln.
fig/g soln.

a. fiCi/9 soln
b. Specific activity of ( HjASDN (r;Ci/mliol)
c. Molecular wt of ASDN (llg/llllol)

0.670
25300000

286.4

Foriiula=a/b*c

2) Calculate total r;g ASDN/g soln.

fig ASDN/g soln.= fig cold ASDN/g soln. + fig lH)ASDN/g soln.

0.567479 + 0.00758
0.575058 fig ASDN/g soh

3) Calculate Solution Specific Activity

= (pCi/g soln.)/(flg ASDN/g soln.)
1.164 fICi/,ugASDN

740239 dpii/niiol

431007 Chel14 Rep4 Worksheelxls;
Substrate Specific Activity

1/26/2006;
11:01 AM 1 of 6

-302-



concentration Volume of
(mg/niL) stock used

I
Wo
W
i

431007 Cliem4 Reo4 Worksheet,ls:
Protein - flexible standards

Test
Assay Date 3/18/2005 Chemical 10 RC 4

ID

Standards:

Std mg Protein

per pL
#DIV/O!
#DIV/O!

#DIV/O!

#DIV/O!
#DIV/O!

#DIV/O!

Samples

JG Replicate #

lLL Standard
Used

25

25

25

25
25

25

Blank

Amw

Microsome type Placental Microsome 10 MET-0255A #32

mg Protein
Measured
#DIV/O!

#DIV/O!

#DIV/O!

#DIV/O!
#DIV/O!

#OIV/O!

r2=

b=

tested

ArBw A~~i

A~"J

Final vol
mg protein pL diluted Diluted usomes
measured ,uSOMES prep, (~LL) (~iL)

mg protein/,ilL
Prep average mg/~iL mg/mL

1/26/2006
11:01 AM

BSA)
Total volume of
stock (mL)

Curve
Output Variables

m. b
se",. seb

r, sey
F. df

sSre!l. sSr~~ld

co ìJ

~ a
rom'
= 0
eL -

Za

:2

Protein stock 10
r-
L.
W

oo--

Regression results

Regression results are calculated using the function
L1NEST

m
ìJ
:P
Oa
~..il
Q.

za
()
o:

~
6~
6
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QJ ""
.. 0
CD Ciï= ()
C1 ..

Test Z
Assay Date 3/18/2005 ChemicallD RC 4 tested 0

::
ID JG Replicate # Microsome type Placental Microsome ID MET.0255A #32 ,

Protein stock -t
Standards: 12 1 0.75 0.5 0.25 Ql Blk (mg/10 mL) Protein stock ID W

0.383 0.279 0.216 0.166 0.109 0.057 0.034 25 431007-3-14 a0.408 0.303 0.232 0.164 0.109 0.061 0.033 a
0398 0.301 0.229 0.172 0.110 0.062 0.034 --

Samples: microsomes 0.125 0.5 1
0.079 0.069 0.182 0.314
0.076 0.071 0.186 0.326
0.080

mg Protein ,LL Standard mg Protein Araw Aadj Curve
per ~L Used Measured Output Variables Regression results

0.00150 25 0.0375 0.397 0.363 0.0365 m, b 0.103 -0.001
0.00100 25 0.0250 0.294 0.260 0.0260 serii, S9b 0.004 0.001
0.00075 25 0.0188 0.226 0.192 0.0190 r , sey 0.995 0.001
0.00050 25 0.0125 0.167 0.133 0.0129 F, df 733 4

0.00025 25 0.0063 0109 0.075 0.0070 sSre!j' SSfe$id 0.001 0.000
0.00013 25 0.0033 0060 0.026 0.0019

i Regression results are calculated using the function
W Blank 0.034 r'~ 0.995 L1NEST0 m~ 0.103., b~ -0.001i

Final vol.
mg protein ~L diluted Diluted usomes mg protein/,LiL

Araw Aadj measured ~SOMES prep. (~L) (~L) Prep. average mgl~L mg/mL

0.079 0.045 0.004 25 95 5095 0.008 0.008 8.174
0.076 0.043 0.004 25 95 5095 0.008 m
0.080 0.046 0.004 25 95 5095 0.008 ""

0.125 0.069 0.036 0.003 25 1 1 0000 0.000 0.118 ~
0.125 0.071 0.037 0.003 25 1 1 0.000 ()
0.125 0

0.5 0.182 0148 0.014 25 0.001 0.001 0.586 3-
0.5 0.186 0.152 0.015 25 0.001 m
0.5 Q.

1 0.314 0.280 0.028 25 0.001 0.001 1.144 Z
1 0.326 0.292 0.029 25 0.001 ~
1

0l
CO

~
ia--

431007 Chem4 Rep4 Worksheet.xls; 1/26/2006; 6
NProtein 11:01 AM 3 of 6 W



OJ lJ

~ e3
CD (¡.
= 0
(l r+

Z
oChemical

311812005 10 RC 4
Microsome

type Placental Microsome ID

Replicate
#

# Concentrations
tested Technician ID JGAssay Date

~r
i
.¡
W--oo
--

Test Chemical Concentrations
Level Final Concentration (M)

1 1.00E-06
2 1.00E-07
3 1.00E-OB
4 6.50E-09
5 3.00E-09
6 1.00E-09
7 5.00E-10
8 1.00E.10

Microsome Dilution Details

Dilution A 0.095 mL microsome Stock used
5.095 mL total volume

53.63158 dilution factor

Dilution B 5 mL microsome Dilution A used
41 mL total volume

8.2 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

439.7789 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration (dilution added to assa ,m ImL :

8.174
0.018587

I
Wo
Vi
i

m
lJP
()o
~
õ3

Sl
z
o
OJ
CO

~
6--
6
N
W
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Microsome & Chemical Dilutions
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10 # Concentrations tested¡AsSay Dale RC43/18/2005

Control Type Porlion Average SO

Full activity Be inninq 0.0003 0.0003

Full activity End 0.0063 0.0025

Full activity Overall 0.0033 0.0038

Background Be inninç¡ 0.0000 0.000135475

Background End 0.0000 7.8119E.05

Background Overall 0.0000 9.6653E-05

Positive Beginning 0.0030 0.0001

Positive End 0.0033 0.0014

Positive Overall 0.0032 0.0008

Negative Be inninq 0.0061 0.0007

NeQative End 0.0051 0.0043

Neqative Overall 0.0056 0.0026

I
Wo--
i

Test Substance Level Replicate (test substancel M Logrtest substance! Activity
RC4 1 1 100E-06 -6.00 0.0000
RC 4 1 2 1.00E.06 .6.00 0.0000
RC 4 1 3 1.00E.06 .6.00 0.0001
RC 4 2 1 100E-07 -7.00 0.0005
RC 4 2 2 100E.07 -7.00 0.0006
RC 4 2 3 1.00E.07 -7.00 0.0004
RC 4 3 1 100E-08 -8.00 0.0035
RC 4 3 2 1.00E.08 -8.00 0.0034
RC 4 3 3 1.00E.08 -8.00 0.0034
RC 4 4 1 6.50E.09 .8.19 0.0052
RC4 4 2 6.50E-09 -8.19 0.0054
RC 4 4 3 6.50E-09 -8.19 0.0052
RC 4 5 1 3.00E-09 .8.52 0.0079
RC 4 5 2 3.00E.09 .8.52 0.0084
RC 4 5 3 3.00E.09 .8.52 0.0071
RC 4 6 1 1.00E.09 -9.00 0.0123
RC 4 6 2 1.00E.09 -9.00 0.0111
RC 4 6 3 1 00E.09 -9.00 0.0123
RC 4 7 1 5.00E.l0 -9.30 0.0107
RC 4 7 2 5.00E.l0 .930 0.0173
RC4 7 3 5.00E.l0 -9.30 0.0128
RC 4 8 1 1.00E.l0 .1000 0.0163
RC 4 8 2 1.00E.l0 .10.00 0.0152
RC4 8 3 1.00E-l0 -1000 0.0159

431007 Chem4 Rep4 Worksheet-xis
Results Summary

Microsome
8 type Placental Microsome ID Technician ID JG

Percent of control values
Logftest Replicate

.evel )st~ncel 1 I 2 3

1 -6.00 0.53 1.25 1.57
2 .7.00 15.63 18.65 10.56
3 -8.00 105.40 102.56 103.52
4 -8.19 156.67 160.89 155.63
5 -8.52 238.15 252.61 213.53
6 -9.00 368.91 333.46 369.91
7 -9.30 320.35 518.60 385.12
8 .10.00 488.54 456.50 477 19

1/26/2006
11:01 AM

Replicate
#

Page 6 of 6
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Project No.: WIL-431007
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2

3

4

5

Weight of
aliquot (g)

0.0199
0.0195
0.0195
0.0197
0.0199

DPM/Aliq.
34322.82
35313.26

35779.2
36715.46
36259.46

DPM/g
soln.

1724765
1810936
1834831
1863729
1822083

Average DPM/g soln
SD
CV

1811269
52219

2.88

,lCi/q soln 0.816

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

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added
10.1

(mL)
10

dilution
factor

100

10

(ASDN) in solution (,ug/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.

8.1715 9

4.5901 9

0.567338

Calculation of Substrate Solution Soecific Activitv

1) Calculate ,ig ¡'HJASDN/g soln. = 0.00924 ,ig/g soln.
¡.g/g soln.

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

0.816
25300000

286.4

Formula=a/b*c

2) Calculate total ,ig ASDN/g soln.

,ig ASDN/g soln.= ,ig cold ASDN/g soln. + ¡.g ¡'HJASDN/g soln.

0.567338 + 0.00924
0.576574 ,ig ASDN/g soln.

3) Calculate Solution Specific Activity

= (,ICi/g soln.)/(¡.g ASDN/g soln.)
1.415 ,i Cihig ASDN

899707 dpm/nmol

431007 Chem4 Rep5 Worksheel.xls;
Substrate Specific Activity

1/26/2006;
11:00 AM 10f6
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concentration Volume of
(mgJmL) stock used

I
Wo\0
i

431007 Chem4 Rep5 Worksheet.xls:
Protein - flexible standards

Test
Assay Date 4/1/2005 Chemical 10 RC 4

ID JG Replicate #

tested

Microsome type Placental Microsome ID MET-0275A #4

Standards: BSA)

Samples:

Std mg Protein

per pL
#DIV/O!

#OIV!O!

#DIVIO!

#DIV/O!
#DIV/O!

#DIV/O!

pL Standard

Used
25

25

25
25

25
25

Blank

Ar~w A"di
mg protein
measured

mg Protein

Measured
#DIV!O!

#DIV/O!

#DIV/O!
#DIV/OI

#DIV/O!
#DIV/O!

r2=
m=
b=

pL diluted

~LSOMES prep. (~iL)

Final vol.
Diluted usomes

(,ell

1/26J2006:
11:00 AM

A"w A'''ij

mg proteinhiL
Prep

Curve

Output

Total volume of
stock (mL)

Variables
m. b

sem, S8b

r sey

F. df
SSr~q. SSr"~iø

average mghlL mgJmL

OJ "D

~ a
(Õ (¡l=0
CD ~

Z
o

Protein stock 10

~r
.h
w..oo-.

Regression results

Regression results are calculated using the function
L1NEST

m
"D
:P
()0
;3,il
;:
Z
0
æ
OJ

~
i0..
6
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IJ -i
Q) ""~ 0
CD CO'
= 0
C1 ~

Test Z
Assay Date 4/1/2005 ChemicallD RC4 tested !=

::
ID JG Replicate # Microsome type Placental Microsome ID MET-0275A #4 r

Protein stock .J
Standards: L2 1 0.75 0.5 0.25 ~ Blk (m9/10 mL) Protein stock 10 W

0.393 0.292 0223 0.170 0.103 0.071 0.042 25 431007.3-16 -'a
0.415 0.300 0.237 0.171 0.098 0.064 0.036 a
0.410 0.302 0.225 0.177 0.095 0.069 0.034 -.

Samples: micro somes 0.125 0.5 1
0.137 0.069 0.185 0.306
0.122 0.070 0.185 0.318
0.139

mg Protein pL Standard m9 Protein Amw AaCI¡ Curve
per pL Used Measured Output Variables Regression results

0.00150 25 0.0375 0.406 0.369 0.0367 m, b 0.100 0.000
0.00100 25 0.0250 0.298 0.261 0.0259 seiii, seii 0.003 0.001

0.00075 25 0.0188 0228 0.191 0.0188 r . S8y 0.997 0.001
0.00050 25 0.0125 0.173 0.135 0.0133 F, df 1374 4

0.00025 25 0.0063 0.099 0.061 0.0059 SS'Bg' SSresid 0.001 0.000
0.00013 25 0.0033 0.068 0.030 0.0028

i
Regression results are calculated using the function

v. Blank 0.037 r= 0.997 L1NEST.. m= 0.1000 b= 0.000i

Final vol.
mg protein pL diluted Diluted usomes mg protein/pL

Araw Aadj measured pSOMES prep. (pL) (pL) Prep. average mg/pL mg/mL

0.137 0.099 0.010 25 140 5140 0.014 0.014 13.559
0.122 0.084 0.008 25 140 5140 0.012 m
0.139 0.102 0.010 25 140 5140 0.015 -i

0.125 0.069 0.032 0.003 25 1 1 0.000 0.000 0.117 P
0.125 0.070 0.033 0.003 25 1 1 0000 n
0.125 0

0.5 0.185 0.148 0.015 25 0.001 0.001 0.580 ~
0.5 0.185 0.147 0.014 25 0.001

""
Q)

0.5 ~
1 0.306 0.269 0.027 25 0.001 0.001 1.090 Z
1 0.31a 0.281 0.028 25 0.001 !=
1

mg/mL BSA 0)
mg/mL BSA cx

mg/mL BSA ~
ia-'
i

431007 Chem4 Rep5 Worksheet.xls: 1/26/2006: a
N
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OJ "'
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CD CO'=0(l ~z

oChemical
4/1/2005 ID RC 4

Microsome
type Placental Microsome ID

Replicate
'"

# Concentrations
testedAssay Date Technician ID JG

~r
.h
w--aa-.

Test Chemical Concentrations
Level Final Concentration (M)

1 1.00E-06
2 1.00E-07
3 1.00E.08
4 6.50E-09
5 3.00E-09
6 1.00E.09
7 5.00E-10
8 1.00E'10

MicíOsome Dilution Details

Dilution A 0.14 mL microsome Stock used
5.14 mL total volume

36.71429 dilution factor

Dilution B 3.1 mL microsome Dilution A used
45 mL total volume

14.51613 dilution factor

Dilution C (If applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

532.9493 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration (dilution added to assa ,m ImL .

13.559
0.025441

I
W----
I

m
"'
~
oo
~
õ1

Sl
z
o
OJ
CO

~
6--
ia
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w
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Microsome & Chemical Dilutions
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¡AsSay Dale # Concentrations tested104/1/2005 RC4

Control Type Portion Avera e SO

Full activity Be innina 0.0031 0.0027

Full activity End 0.0266 0.0027

Full activity Overall 0.0148 0.0138

Background Be inninq 0.0000 4.98798E.05

Background End 0.0000 2.99444E.05

Background Overall 0.0000 3.41242E.05

Positive Beginning 0.0170 0.0013

Positive End 0.0226 0.0022

Positive Overall 0.0198 0.0035

Negative Be innina 0.0618 0.0033

Negative End 0.0620 0.0024

Neaative Overall 0.0619 0.0023

i
W..
W
i

Test Substance Level Replicate (test substancel M Loaltest substance) Activity
RC 4 1 1 1.00E.06 .6.00 0.0008
RC4 1 2 1.00E-06 .6.00 0.0000
RC 4 1 3 1.00E-06 -6.00 0.0001
RC 4 2 1 1.00E.07 .7.00 0.0014
RC 4 2 2 1.00E.07 .7.00 0.0009
RC 4 2 3 1.00E.07 -7.00 0.0010
RC 4 3 1 1.00E.OB -8.00 0.0090
RC 4 3 2 1.00E.08 .8.00 0.0086
RC 4 3 3 1.00E.08 .8.00 0.0089
RC 4 4 1 6.50E.09 -8.19 0.0128
RC 4 " 2 6.50E.09 -8.19 0.0127
RC 4 4 3 6.50E.09 -8.19 0.0126
RC 4 5 1 3.00E.09 -8.52 0.D05
RC 4 5 2 3.00E.09 -8.52 0.0219
RC 4 5 3 3.00E.09 .8.52 0.0207
RC" 6 1 1.00E.09 .900 0.0381
RC' 6 2 1.00E.09 -9.00 0.0366
RC" 6 3 1.00E.09 -9.00 0.0404
RC 4 7 1 5.00E.10 .930 0.0416
RC 4 7 2 5.00E.10 -9.30 0.0443
RC 4 7 3 5.00E-10 -9.30 0.0489
RC 4 8 1 1.00E.10 -10.00 0.0605
RC 4 8 2 1.00E.10 -1000 0.0633
RC 4 8 3 1.00E.10 .1000 0.0606

431007 Cheni4 RepS Worksheelxls
Results Summary

Microsome
8 type Placental Microsome 10 Technician 10 JG

Percent of control values
Logrtest Reolicate

.evel )stance1 1 2 3
1 -6.00 5.46 0.26 0.58
2 .7.00 9.19 6.03 6.73
3 .8.00 60.50 58.22 59.73
4 .8.19 86.50 85.28 85.11
5 .8.52 138.14 147.47 139.68
6 .9.00 256.86 246.40 272.57
7 .9.30 280.58 298.66 329.40
8 .10.00 407.98 426.46 408.62

1/26/2006
11:00 AM

Replicate
#
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Statistical Analvsis Report (BioSTAT Consultants. Inc.)
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Battelle

EPA Contract No,: 68-W-01-023

Statistical Analysis Summary
WIL Research Laboratories, LLC

Study Protocol - 431007

Statistical Methodology
1.1 Analysis Methodology

2 Results
3 Statistical Analysis Summaries

Table 3.1: Analysis of Variance Comparisons Among Concentration Response Curve Fits
Figure 3.2: Estimates for Slope and Confidence Intervals for all Replicates - Reference Chemical I
Figure 3.3: Estimates for Slope and Confidence Intervals for all Replicates - Reference Chemical 2
Figure 3.4: Estimates for Slope and Confidence Intervals for all Replicates - Reference Chemical 3
Figure 3.5: Estimates for LogI0lC50 and Confidence Intervals for all Replicates - Reference Chemical I
Figure 3.6: Estimates for Log 1 OJ C50 and Confidence Intervals for all Replicates - Reference Chemical 2
Figure 3.7: Estimates for LoglOIC50 and Confidence Intervals for all Replicates - Reference Chemical 3

Table 3.8: ANOV A for Background Activity Percent of Control Values
Table 3.9: ANOV A for Full Enzyme Activity Percent of Control Values
Table 3.10: ANOV A for Negative Control Tube Percent of Control Values
Table 3.11: A NOV A for Postive Control Tube Percent of Control Values
Table 3.12: ANOV A for Background Activity Percent of Control Values - Excluding Chemical 4
Table 3.13: ANOV A for Full Enzyme Activity Percent of Control Values - Excluding Chemical 4
Table 3.14: ANOV A for Negative Control Tube Percent of Control Values - Excluding Chemical 4
Table 3.15: ANOV A for Postive Control Tube Percent of Control Values - Excluding Chem ical 4

Les Freshwater

BioSTAT Consultants, Inc.
3261 Lost Pine Way
Portage, MI 49024
(269) 329-7976

Date
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BioST AT Consultants, Inc.
Statement of Quality Control

This report was quality checked in accordance with BioST AT Procedural Guideline 2.0

(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 Methodology

1.1 Analysis Methodology

Analysis of Variance Comparisons Among Concentration Response Curve Fits
Slope (ß) and loglOlC50 (~L) were subjected to a random effects analysis of variance.
Response variable was ß or ~L 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 c1;
random replicate;
repeated/ grou p=repl icate;
parms (1) (STDl) (STD2) (STD3)/hold=2,3,4;
run;

where STDl, STD2 and STD3 are the standard error for each replicate provided by
PRISM.

ß and ~L were estimated, separately within each reference chemical and replicate, and

plotted along with the average across replicates (LSMean) and associated 95% confidence
interval across replicates.

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 FEAC
control, the SAC control and the positive and negative control tubes. The fixed effect
factors in the analysis of variance were reference chemical, portion (beginning or end) and
the portion by reference chemical interaction. The random effects were replicated 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 *repl icate( chemical);
Ismeans chemical portion chemical*pOliion/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
reference chemical, adjusting for simultaneity by Bonferroni's method.

P-values from the ANOV A are presented in the tables. In addition, estimates for the
LSMeans, standard errors and 95% confidence intervals are presented.
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The analysis of variance methods described above for full enzyme activity and
background activity percent of control values across replicates was conducted with all fOLlr
chemicals and then repeated with chemicals 1,2 and 3 only.

2 Results
Results of statistical analyses are summarized in Section 3.

References

SASOO Proprietary Software, Version 8.2; SAS Institute Inc.: Cary, NC, 1999-2001.
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3 Statistical Analysis Summaries

Table 3.1: Analysis of Variance Comparisons Among Concentration Response Curve Fits
Replicate

Reference
Chemical Parameter Statistic

Slope Is Prism Best Fit Value (S.E.)
Prism 95% CI (lower, upper)
LSM (LSM s. e . )
95% CI (lower, upper)

log10IC50 (j1) Prism Best Fit Value (S.E.)
Prism 95% CI (lower, upper)
LSM (LSM s. e . )
95% CI (lower, upper)

2 Slope (ß) Prism Best Fit Value (S.E.)
Prism 95% CI (lower, upper)
LSM (LSM s. e . )
95% CI (lower, upper)

I
W

log10IC50 (j1) Prism Best Fit Value (S.E.)
Prism 95% CI (lower, upper)
LSM (LSM s. e . )
95% CI (lower, upper)

\0
i

Slope Us) Prism Best Fit Value (S.E.)
Prism 95% CI (lower, upper)
LSM I LSM s. e. )
95% CI (lower, upper)

log10IC50 1j1) Prism Best Fit Value (S .E,)
Prism 95% CI (lower, upper)
LSM (LSM s. e . )
95% CI (lower, upper)

4 Slope (ß) Prism Best Fit Value (S.E.)
Prism 95% CI (lower, upper)
LSM (LSM s. e . )
95% CI (lower, upper)

log10IC50 (j1) Prism Best Fit Value IS.E.)
Prism 95% CI (lower, upper)
LSM I LSM s. e . ;
95% CI (lower, upper)

1

0.965 ')0.031)
(-1.030, -0.900)

-5.369 (0.022)
(-5.414, -5.324)

-1.011 (0.023)
(-1.059, -0.964)

-5.400 (0.017)
(-5.436, -5.364)

-1.001 (0.037)
(-1.079, -0.923)

-5.055 (0.022)
(-5.099, -5.010)

-0.976 (0.044:
(-1.066, -0.885)

-8.711 (0.037)
'-8.788, -8.635)

-0.922 (0.019)
(-0.962, -0.881)

-5.479 (0.011)
-5.503, -5.456)

-0.920 (0.047)
(-1.018, -0.823)

-5.407 (0.031)
(-5.471, -5.343)

-0.995 (0,025)
(-1.046, -0.944)

-4.968 (0.014)
(-4.997, -4.939)

3

-0.931 (0.114)
(-1.168, -0.694)

-5.522 (0.063)
(-5.653, -5.391)

-0.998 (0.015)
(-1.030, -0.966)

-5.307 (0.009)
(-5.326, -5.289)

-1.009 (0.049)
(-1.112, -0.907)

-5.191 (0.030)
(-5.254, -5.129)

Overall

-0.936 (0.0~9:
(-1.017, -0.854)

..5.448 (0.045)

(-5.641, -5.255)

-0.997 (0.012)
(-1.050, -0.944)

-5.368 (0.034)
(-5.513, -5.223)

-0.998 (0.019)
(-1.080, -0.917)

-5.069 (0.064)
(-5.347, -4.792)
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Figure 3.5: Estimates for LoglOIC50 and Confidence Intervals for all Replicates - Reference Chemical 1
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Figure 3.6: Estimates for LoglOIC50 and Confidence Intervals for all Replicates - Reference Chemical 2
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Figure 3.7: Estimates for LoglOICSO and Confidence Intervals for all Replicates - Reference Chemical 3
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OJ "'
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iõ (¡l=0CD ~

Z
oTable 3.8: ANOV A for Background Activity Percent of Control Values

Activity Portion

Background Beginning

End

Overall

ANOVA P-Values
I

W
tv
0\
i

Statistic

Chemical

2 3 4 Overall

0.113 o . 558 o .009 -0.206 0.119
0.394 o .394 o .394 0.306 0.187
-0.766 - 0 .321 -0.870 - 0.887 -0.298
0.992 1. 437 o .888 0.475 0.535

- 0.113 '- 0 .558 - 0.009 0.206 - 0 . 119
0.394 o .394 0.394 0.306 0.187
- 0.992 .1.437 - 0.888 -0.475 - 0 . 535
0.766 o .321 o . 870 o . 887 0.298

O. 000 -0.000 o . 000 0.000
0.279 0.279 0.279 0.216
- 0 .622 - 0 .622 -0.622 - 0.481
0.622 0.622 0.622 0.481

~r
l.(,..oo--LSM

LSM s. e.
95% cr lower
95% cr upper

LSM

LSM s. e.
95% cr lower
95% cr - upper

LSM

LSM s. e.
95% cr lower
95% cr upper

Chemical = 1.0000
Portion = 0.3912
Chemical*Portion = 0.2529
Replicate (Chemical) =
Portion *Replicate (Chemical)
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Table 3.9: ANOV A for Full Enzyme Activity Percent of Control Values

OJ '"

~ a
mCõ.= ()(! ~

Za

Activity Portion Statistic
Chemical

3 4 Overall

103.307 102.698 100.569 45.129 87.926
12.160 12.160 12.160 9.419 5.768
76.213 75.604 73.475 24.142 75. 074

130.401 129.793 127.663 66.116 100.778

96 .693 97.302 99.431 154.869 112.074
12.160 12.160 12 . 160 9.419 5.768
69.599 70.207 72.337 133.882 99.222

123.787 124.396 126.525 175.856 124.926

100. 000 100. 000 100.000 99.999
8.598 8.598 8.598 6.660
80.841 80.841 80.841 85.159

119.159 119.159 119.159 114.839

~r
-t
w-'aa
--

Full Enzyme Beginning LSM

LSM s. e .
95% C1 - lower
95% C1 - upper

End LSM

LSM s. e .
95% C1 - lower
95% C1 upper

Overall LSM

LSM s. e .
95% C1 - lower
95% C1 - upper

ANOVA P - Val ues Chemical ~ 1.0000
Portion = o. 0143
Chemical*Portion = 0.0004
Replicate (Chemical) ~ .
Portion*Replicate (Chemical) 0.0579
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Table 3.10: ANOV A for Negative Control Tube Percent of Control Values

OJ "'

~ ë3
CiCiï= ("
CD -

Z
o

Actì vì ty Portìon

Chemìcal

Statìstìc 1 2 3 4 Overall

LSM 110.559 101.723 98.887 217.294 132.116
LSM s. e. 57.595 47.026 47.026 36.426 23.805
95% C1 lower -19.730 -4.658 -7.494 134.892 78.265
95% C1 .. upper 240.849 208.104 205.268 299.696 185.967

LSM 88.923 91.833 92.327 205.804 119.722
LSM s . e. 57.595 47.026 47.026 36.426 23.805
95% C1 lower -41.367 14.548 -14.054 123.402 65.870
95% C1 upper 219.212 198.214 198.708 288.206 173.573

LSM 99.741 96.778 95.607 211. 549

LSM S.8. 56.978 46.523 46.523 36.036
95% C1 lower -29.153 8.464 - 9.634 130.029
95% C1 - upper 228.635 202.020 200.849 293.069

Chemìcal = 0.1745
Portion ~ 0.1082
Chemìcal *Portìon = 0.9147
Replìcate (Chemìcal) = 0,0190
Portìon *Repl ìcate (Chemìcal) =

:2r
i
.¡
W

aa-.Negatì ve Beginning

End

Overall

ANOVA P.Values
I
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OJ ìJ

~ ë3
CD ro'= ri
CD -

ZaTable 3.11: ANOV A for Postive Control Tube Percent of Control Values

Activity

Positive

I
W
N
\0
i

Portion

Beginning

End

Overall

ANOVA P-Values

Statistic

LSM
LSM s. e.
95% CI lower
95% CI - upper

LSM
LSM s. e.
95% CI lower
95% CI upper

LSM
LSM s. e .
95% CI - lower
95% CI - upper

Chemical = 0.0661
Portion = 0.2532
Chemical*Portion = 0.2918
Replicate (Chemical) = 0.0253
Portion*Replicate (Chemical) = 0.2223

Chemical

1 2 3 4 Overall

56.311 51.944 49.890 81.299 59.861
12.684 12.684 12.684 9.825 6.016
28.050 23.684 21.629 59.408 46.456
84.572 80.205 78.150 103.190 73.266

43.485 43.428 45.237 88.234 55.096
12.684 12.684 12.684 9.825 6.016
15.224 15.168 16.976 66.343 41.691
71.745 71.689 73.498 110.125 68.501

49.898 47.686 47.563 84.766
11.988 11.988 11.988 9.286
23.187 20.976 20.852 64.076
76.609 74.397 74.274 105.457
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Z
oTable 3.12: ANOV A for Background Activity Percent of Control Values - Excluding Chemical 4

Activity Portion

Background Beginning

End

Overall

ANOVA P-Values
I

W
Wo
i

Statistic

LSM

LSM s. e.
95% CI lower
95% CI upper

LSM
LSM s. e.
95% CI lower
95% CI - upper

Chemical

1 2 Overall

O. 113 0.558 o . 009 0.227
0.333 o . 333 o .333 0.192
- 0.702 - 0.257 -0.807 - 0.244
0.929 1.374 o .824 0.698

- O. 113 - 0.558 - 0.009 -0.227
o . 333 0.333 0.333 0.192
-0.929 ..1.374 - 0.824 - 0.698
o . 702 0.257 0.807 0.244

0.000 -0.000 0.000
0.236 0.236 0.236
-0.577 -0.577 -0.577
0.577 0.577 0.577
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LSM

LSM s. e .
95% CI - lower
95% CI - upper

Chemical = 1.0000
Portion = 0.1467
Chemical*Portion = 0.2897
Replicate (Chemical) = .
Portion*Replicate (Chemical)
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oTable 3.13: ANOV A for Full Enzyme Activity Percent of Control Values - Excluding Chemical 4

Activity Portion

Ful i Enzyme Beginning

End

Overall

ANOVA P-Values
I

W
W~
I

Statistic
LSM
LSM s. e.
95% C1 lower
95% C1 upper

LSM

LSM s. e.
95% C1 lower
95% C1 - upper

Chemical

Overall

103.307 102.698 100.569 102.191
2.187 2.187 2.187 1.263
97.955 97 . 346 95.217 99.101

108.660 108.051 105.921 105.282

96.693 97.302 99.431 97.809
2.187 2.187 2.187 1.263
91.340 91.949 94.079 94.718

102.045 102.654 104.783 100.899

100.000 100.000 100.000
1.547 1.547 1.547
96.215 96.215 96 . 215

103.785 103.785 103.785
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LSM
LSM s. e .
95% C1 - lower
95% C1 - upper

Chemical = 1.0000
Portion = 0.0495
Chemical*Portion = 0.4679
Replicate (Chemical) =
Portion *Repl icate (Chemical ì 0.4606
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oTable 3.14: ANOV A for Negative Control Tube Percent of Control Values - Excluding Chemical 4

Activity Port ion

Negative Beginning

End

Overall

ANOVA P-Values
I

W
W
N
i

Statistic
LSM
LSM s. e.
95% CI lower
95% CI upper

LSM
LSM s. e.
95% CI lower
95% CI - upper

Chemi cal

3 Overall

110.559 101.723 98.887 103.723
2.386 1.948 1.948 1.215

104.426 96.715 93.879 100.600
116.693 106.731 103.895 106.846

88.923 91.833 92.327 91.028
2.386 1.948 1.948 1. 215
82.789 86.825 87.319 87.904
95.056 96.841 97.335 94.151

99.741 96.778 95.607
1.687 1.378 1.378
95.404 93,237 92.066

104.078 100.319 99.149
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LSM

LSM s. e .
95% CI - lower
95% CI - upper

Chemical = 0.2520
Portion = 0.0007
Chemical *Portion = 0.0432
Replicate (Chemical) =
Portion*Replicate (Chemical) 0.4810
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oTable 3.15: ANOV A for Postive Control Tube Percent of Control Values - Excluding Chemical 4

Chemical

Overall

::r
i,t

W--oo--

Activity Port i on Statistic 1

Positive Beginning LSM 56.311
LSM s. e. 4.657
95% CI lower 44.917
95% CI - upper 67.705

End LSM 43.485
LSM s. e. 4.657
95% CI - lower 32.090
95% CI - upper 54.879

Overall LSM

LSM s. e .
95% CI lower
95% CI upper

49.898
3.560
41.186
58.609

ANOVA p. Val ues Chemical ~ 0.8753
Portion ~ 0.0465
Chemical*Portion = 0.6496
Replicate (Chemicalì ~ 0.3415
Portion*Replicate (Chemicalì = 0.3127

I
W
W
W
i

51.944
4.657
40.550
63.339

43.428
4.657
32.034
54.823

47.686
3.560
38.975
56.398

49.890
4.657
38.495
61.284

45.237
4.657
33.843
56.631

47.563
3.560
38.852
56.274

52.715
2.688
46.137
59.293

44.050
2.688
37.471
50.628
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Summary and Conclusions

The principal results of the inter-laboratory analysis are summarzed below.

Concentration Response logloICso and Slope

The logloICso estimates were similar among the three laboratories for all four reference
chemicals. The among laboratory varance were zero or near zero (p-value=I). Coeffcients of
variation were calculated for varation in the ICso ( =1 OlogiolCSO) estimates across laboratories. The

coefficient of variation among laboratories ranged from 2.6% to 8.6%.

The slope estimates for amino glutethimide, ketoconazole, and econazole were similar
among the three laboratories. The among laboratory variances were zero or near zero and the
among laboratories CVs were between 1.4% and 2.3%.

For chrysin the estimated slope for Laboratory B was more than 59% smaller than those
for Laboratories A and C (-0.94 versus -0.59 and-0.56). The among laboratory varance was 29
times larger than the within laboratory variances and among laboratories coefficient of varation
was about 25%.

Control Activity

Comparisons among laboratories were made including and excluding the econazole
control responses from Laboratory B. When the Laboratory B results were reported excluding
econazole the end portion of the replicate was significantly lower than the beginning for each
laboratory and averaged across laboratories, for full enzyme activity, negative, and positive
controls. When the Laboratory B results were reported including econazole the significant
difference between end and beginning no longer held for the positive and negative controls
within Laboratory B. The end was significantly greater than the beginning for the full enzyme
activity controls within Laboratory B. Averaged across laboratories the end was significantly
lower than the beginning for the negative and positive controls but not for the full enzyme
activity controls.

There were no significant differences between end and beginning for the background
activity controls in Laboratories A and B and averaged across laboratories, whether econazole
was included in or excluded from the Laboratory B results. In Laboratory C the end was
significantly lower than the beginning.

Introduction and Background

Task 5 of Work Assignent 4-16, Placental Aromatase Validation Study, Conduct
Multiple Chemical Studies with Centrally Prepared Microsomes, involved three individual
laboratories (labeled as A, B, and C) that independently carred out the placental aromatase assay
with four reference chemicals and with centrally prepared placental micro somes according to a
common protocol. Intra-laboratory statistical analyses were carred out at each laboratory based
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on each laboratory's test data, according to a common statistical analysis plan. The inter-
laboratory statistical analysis discussed in this report combines summar values developed in the
intra-laboratory analyses and assesses the relationships among them, the extent of inter-
laboratory variation, and overall consensus estimates. This report discusses the methods used and
the results obtained from combining the intra-laboratory statistical analysis results.

The inter-laboratory analysis is based on the logloICso and slope parameters of the
concentration response cure fits determined in the intra-laboratory analyses for each reference
chemicaL. The inter-laboratory analysis also compares across the thee laboratories the full
enzyme activity, background activity, negative, and positive control responses at the beginnings
and the ends of the replicates. It determines whether the control activity differed between the
beginning and the end of each replicate.

Test Organization

Placental aromatase assay activity levels were determined for graded concentrations of
each of the four reference chemicals: aminoglutethimide, chrsin, ketoconazole, and econazole.
One to five replicates of the positive control study were carred out at each laboratory for each
reference chemical (Table NR). Within each replicate three repetitions were run at each of the
chemical concentrations. In addition, for each reference chemical, two repeat tubes of the full
enzyme activity, background activity, negative, and positive controls were run prior to the
concentration response runs and two repeat tubes of the full enzyme activity, background
activity, negative, and positive controls were run following the concentration response runs.

Table NR. Number of Replicates at Each Laboratory for Each Reference Chemical

Chemical Laboratory A Laboratory B Laboratory C
amino glutethimide 3 3 5

chrsin 3 3 4

ketoconazole 41 3 3

econazole 4' 1 3

Intra-laboratory statistical analyses were cared out on the percent of control activity
responses. Percent of control activity 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. The
average percent of control among the four background adjusted full enzyme activity control
tubes is necessarily i 00 percent within each replicate. The average percent of control among the
four background adjusted background activity control tubes is necessarily 0 percent within each
replicate.

, Three replicates were used in the analyses
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Nominally for an inhibitor the percent of control activity values vary between
approximately 0% near the high chemical concentrations and approximately 100% near the low
chemical concentrations, but this may vary with the inhibitor.

Intra-laboratory statistical analyses were performed based on a common statistical
analysis plan. The following results were reported in each intra-laboratory analysis.

· Concentration curve fits within each replicate of each reference chemical to describe the
trend in the percent of control activity across varying concentrations of each reference
chemicaL.

· Estimates of the logloICsoconcentration, slope, and associated standard errors within each
replicate for each reference chemicaL.

· Average 10glOICso concentration, average slope, and associated standard errors across
replicates for each chemicaL.

· Results of analysis of variance applied to the data for the full enzyme activity, background
activity, negative, and positive activity controls tested at the beginning and those tested at
the end of each replicate. Laboratory A reported least squares means results at the end
and at the beginning, separately for each chemical, Laboratory B reported least squares
means results at the end and at the beginning combined across chemicals, and Laboratory
C reported the differences between the beginnng and the end combined across chemicals.
In addition, laboratory B reported results both including and excluding econazole (i.e.,
results across all four chemicals and results across three chemicals only).

The inter-laboratory statistical analysis combines summary results from each of the intra-
laboratory analyses to assess relationships among the results at each laboratory, the extent of
laboratory-to-Iaboratory variation, and overall consensus estimates among the laboratories with
associated variability estimates (incorporating laboratory-to-Iaboratory variability). The inter-
laboratory analysis is based on the average 10gioICso and slope parameters of the concentration
response curve fits determined by each ofthe test laboratories, as reported in the intra-laboratory
analyses. It also compares among laboratories the differences between results obtained at the
end of each replicate and those obtained at the beginning for full enzyme activity, background
activity, negative, and positive controls.

Objectives

The objectives ofthe inter-laboratory statistical analysis are to:

· Determine the average values and the varabilities among laboratories for the above
parameters.
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. Determine the coeffcients of varation among laboratories for the 10gioICso and the slope
parameters2.

· Estimate the ratio of the among laboratory variation to the average within laboratory
varation for the parameters mentioned above.

The inter-laboratory analyses for 10glOICso and the slope parameters were cared out
separately for each reference chemical, including the data from each laboratory for each
chemicaL. The inter-laboratory analyses for the control activity responses were carred out on the
results combined across reference chemicals, based on two versions of the data:

. Including the data from each laboratory for each reference chemicaL.

· Excluding the econazole results from Laboratory B.

Statistical Analysis Methods

Statistical analyses were cared out for each of the six endpoints discussed above:
10gloICso, slope, portion effects (beginning minus end) for background activity, full enzyme
activity, negative, and positive controls. The analyses for loglOICso and slope were cared out
separately for each reference chemical, while the analyses for the control activity responses were
carred out combining all chemicals.

For each endpoint a one-way random effects analysis of variance model with
heterogeneous varances among the participating laboratories was fitted to the summary
responses within laboratories. Laboratory was treated as a random effect. The within laboratory
varances were based on the squares ofthe standard errors associated with the endpoint estimates
in each of the intra-laboratory analyses. The analysis of variance resulted in a weighted average
across all the laboratories and its associated standard error as well as an estimate of the
laboratory-to-Iaboratory component of variation. The weights included in the weighted averages
incorporated both laboratory-to-Iaboratory variation and within laboratory variation. The
degrees of freedom associated with the overall weighted averages were calculated based on
Satterthwaite's approximation as

2*(((1/K)* rrSL2 + S¡2))2)/((var(SL2)+(2/K2)* rrS¡4/dfi)))

where SL2 is the random laboratory to laboratory variance, S? and dfi are the reported within
laboratory variance and degrees of freedom for the i1h laboratory, var(SL2) is the varance of SL2,
and K is the number of laboratories (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

2 Coeffcient of variation was not calculated for the control results because differences between the beginning and

the end portions of replicates were reported and the distributions of these differences were anticipated to straddle O.
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associated degrees of freedom were used to construct a 95% confidence interval based on the t-
distrbution. For each laboratory the individual effect and associated 95% 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 logloICso and slope across replicates, all
three laboratories incorporated the replicate-to-replicate component of variation into the standard
errors of the averages.

The three laboratories reported different summary statistics for the control activity
responses, (Table A-I though Table A-3). The differences between the beginning and the end

results (i.e., end minus beginning) were therefore determined differently for each laboratory:

. Laboratory A reported least squares means and associated standard errors for the

beginning and the end portions, separately for each reference chemicaL. For Laboratory
A, the least squares means were first calculated for each position, beginning or end, by
averaging the values for the position across the reference chemicals. The differences
were calculated as end minus beginning. The associated standard errors for the
differences between beginning and end (beginning minus end) were calculated as (LS
Mean)! (F-value)J12, where the F-values and associated p-values were reported for the
portion effects in the intra-laboratory analysis report.

. Laboratory B reported least squares means and associated standard errors for the

beginning and the end portions, combined across reference chemicals. The difference
was calculated as end minus beginning. The associated standard errors for the
differences between beginning and end (beginning minus end) were calculated as (LS
Mean)/(F-value)ll2, where the F-values and associated p-values were reported for the
portion effects in the intra-laboratory analysis report.

. Results for Laboratory C are as reported in the intra-laboratory analysis report.

To describe the variability among the individual laboratory values relative to the overall
average value, coeffcients of varation (CV) and their associated 95% confidence intervals (95%
CIs) were calculated for the logioICso and the slope parameters. The coefficient of varation is
defined as the standard deviation of the effect response divided by its mean. The methods for
calculating the CV and the associated 95% CI were different depending on the underlying
assumption about the distrbution of the endpoint parameter.

For 10gloICso, the CV was determined for the variation of the ICso among laboratories
because this is the physically meaningful parameter. ICso =IOlogloICso and the distribution of
logloICso was assumed to be approximately normally distributed, so the individual ICso values
were assumed to be approximately log normally distributed. The CV therefore is expressed as

CV = (10(S2)-lf' x 100%
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where S2 is the total variance (oflogIOICso) among the three laboratories. S2 is approximated by
3(sei where se is the standard error of the pooled mean estimate oflog1oICso. This would be
exact if the within laboratory variances were equal across laboratories.

The 95% confidence interval is based on the chi square distribution and is calculated as

((l0(df"S2/(X2df,Om)) _ 1)Vi xl00%, (l0(df"S2/(Xdf,0025)) _ I)Vi x 100%)

where df is the estimated degree of freedom among the three laboratories.

For slope (ß), the measurements are assumed to be approximately normaL. The CV
therefore is expressed as

CV=(SIßavg) x 100%

where S2 is the total varance among the three laboratories, defined as above and S = .¡2. The
endpoints of the confidence interval for CV are based on the noncentral t distribution (Lehmann,
1986).

To describe the variability among laboratories relative to variability within laboratories
the ratio of the varance among laboratories to the average varance within laboratories was
calculated as

R=S21ab (1I(Si2 + s/ + s/))

where S21abis the component of variance among the three laboratories and (SI2, s/, sl) are the
squares of the within laboratory standard errors at the three laboratories. A confidence interval
for this ratio

(RI"\0.975), RI"I(0.025))

was based on the F-distribution with (Vlab, Vwi) degree of freedom, where Vlab=2 and Vwi is based
on Satterthwaite's approximation

Vwi'" ((S¡2 + s/ + Sl)2)/(sI41 Vi + S241 V2 + S341 V3).

This ratio was calculated for each ofthe six endpoint parameters.

In several places entries in the tables in the inter-laboratory analysis report tables may
differ from corresponding entries in the intra-laboratory analysis report tables by one or a small
number of trailing digits in the last decimal place. This is often due to differences between the
intra-laboratory analyses and the inter-laboratory analysis in rounding in intermediate
calculations.

Statistical Analysis Results

Draft Report 6 February 2006



The inter-laboratory analyses for 10gioICso and the slope parameters were carred out
separately for each reference chemicaL. The inter-laboratory analyses for background activity
full enzyme activity, negative, and positive activity controls were carred out combined across
chemicals, with or without the results for the econazole controls in Laboratory B.

Concentration Response Relations. 10gioICso and Slope

Table 1 displays the estimated parameter values and the associated within laboratory 95%
confidence intervals about these values.3

Table i also displays the overall mean values across laboratories and their associated
95% confidence intervals, incorporating among laboratory varation based on the random effects
analysis of variance. These means and confidence intervals are graphically displayed in Figues
1 though 8. Each figure includes reference lines corresponding to the overall average. The
estimated among laboratories CVs and their associated 95% confidence intervals for the overall
means for the ICso and slope parameters are also presented in Table 1.

Table 2 displays the within laboratory variances and their associated degrees of freedom
for each laboratory.4 These are the squares of the within laboratory standard errors associated
with the estimated parameter values. Table 2 also displays the laboratory to laboratory random
variation and the p-values, 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%
confidence intervals.

The estimates for 10gioICso were similar among the three laboratories for all four
chemicals (Table i). The among laboratory varances were zero or near zero. The p-values were
1.00 for each of the four reference chemicals (Table 2). The CVs for the ICso ranged from 2.6%
to 8.6%.

For chrsin the estimated slope for Laboratory B was more than 59% smaller than those
for Laboratories A or C (-0.94 versus -0.59 or -0.56). For chrysin, the among laboratory
variance (p-value=0.12) was about 29 times the average within laboratory variance. The

3 The confidence intervals in Table I were calculated for the inter-laboratory analysis based on the least squares

means, standard errors, and degrees of freedom reported in the intra-laboratory analyses within each laboratory. The
confidence intervals in Table I thus may differ in the low signficant digits from those displayed in the intra-
laboratory analysis reports due to round off error in intermediate calculations.

4 Degrees of freedom (Table 2) for Laboratory C were based on those specified in the Laboratory C inter-laboratory
analysis report. Degrees of freedom for Laboratory C were based on the number of replicates (3) minus l, except
for econazole for which there was just one replicate. One degree of freedom was assigned for this situation. The
degrees of freedom for Laboratory A were based on an analysis of variance model for all four chemicals combined.
There were 12 observations (4 chemicals x 3 replicates per chemical) and four effects estimated, leaving 8 degrees
offreedom for residuaL.
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coefficient of variation among laboratories was about 25%. For the other chemicals, the slope
estimates were similar among the three laboratories (Table 1). The among laboratory varances
were zero or near zero (Table 2). The p-values for ketoconazole and econazole were 1.00. The
p-value for aminoglutethimide was 0.37. The CV results ranged from 1.4% to 2.3%.

Control Activity

Table 3 displays the estimated parameter values and the associated within laboratory 95%
confidence intervals about these valuess. It also displays the overall mean values across
laboratories and their associated 95% confidence intervals, incorporating among laboratory
varation based on the random effects analysis of varance. These mean values and confidence
intervals are graphically displayed in Figures 9 to 16. Each figure includes reference lines
corresponding to the overall average. Figures 9 to 12 display results corresponding to when the
Laboratory B results excluded econazole. Figue 13 to 16 display results corresponding to when
the Laboratory B results included econazole.

Table 4 displays the within laboratory variances and their associated degrees of freedom
for each laboratory. These are the squares of the within laboratory standard errors associated
with the estimated parameter values. Table 4 also displays the laboratory to laboratory random
variation and the p-values, 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 varances are also displayed, with their associated 95%
confidence intervals.

When the Laboratory B results excluded econazole, the end portion was statistically
significantly lower than the beginning portion for the full enzyme activity, negative, and positive
controls, for each individual laboratory and for the average across laboratories. When the
Laboratory B results included econazole, statistical significances between the beginnng and the
end portions no longer existed for the full enzyme activity controls for the average across
laboratories. The estimated varance among the laboratories was more than 7.4 times higher than
the average within-laboratory variance. Statistical significance between beginning and end no
longer existed for Laboratory B for the negative and positive controls. For the full enzyme
activity controls for Laboratory B the end portion was significantly greater than the beginning.

References
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S The confidence intervals are based on the least squares means, standard errors, and degrees of freedom shown in

Table A-4. The degrees of freedom in Table A-4 are based on those in Tables A-l to A-3, which in turn are based
on those reported in the intra-laboratory analyses.
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Table 1. Parameter Estimates and 95% Confidence Intervals for LogioICso and Slope Parameter of Concentration Response
Curves for the Placental Aromatase Assay. By ChemicaL.

V16l~~4~i~~,;iiJt (l~~~~,",.,.",.... ....

arnnoglutethirnde Log1oICso

Slope

chrysin LogloICso

Slope

ketoconazole LogloICso

Slope

econazole LoglOICso

Slope

-5.370( -5.397 ,-5.342)

-0. 975( - 1.002,-0.948)

-5,354(-5.467,-5,242)

-0,589(-0.673,-0,504 )

-5, l43( -5.l67,-5 .l20)

- 1.01 O( - 1.056,-0.964)

-8,679( -8. 762,-8.595)

- 1.029( -1.052,- 1.006)

'tãrèf':ñ'ät!''5t1.?O,*~ltilfilè)fd~:''
..... . .3. . J)~t,-#.......,.., .... '.'_, .'_
:~è)Låb:jr;'_ '. ",;" ~':-"'Dà'6 C

-5,368(-5.514,-5.222) -5.387(-5.656,-5.1 18)

-0.997( -1,049,-0.945) -0.963( -0.987,-0.939)

-5 .448( -5.642,-5.254) -5.276( -5.980,-4.572)

-0.936(-l.018,-0.854) -0.558(-0.687,-0.429)

-5.069( -5.344,-4.794) -5.218(-5.531,-4.905)

-0.998( -1.080,-0.9l6) -0.927(-1.238,-0.616)

-8.711( -9.l8l,-8.24l) -8.681(-8.794,-8.568)

-0.976(-1.35,"0.417) -1.058(-1. 10,-1.006)

-5.370(-5.398,-5.341 )

-0.978( -1.006,-0.951)

-5.402( -5.498,-5.306)

-0.698( - 1.0 13,-0.384)

-5.l43( -5.1 7l ,-5.116)

-1.00 1 (-1.048,-0.953)

-8.687(-8.733,-8.641)

-1.034( -1.087,-0.981)

2.966( 1.67,7.063)

1.416(0.780,6.158)

8.6l2(5.025,28.1 30)

24.899(13.846,l19.132)

2.58l(1.42,7.503)

2.330( 1.274, LO.580)

4.631(2.856, l1.89)

1.444(0.703,16.025)

i. The estimates and 95% confidence intervals are based on the intra-laboratory analyses for the three participating laboratories. The intra-laboratory analyses were carred
out separately for each reference chemicaL. The confidence intervals were calculated based on the least squares means, standard errors, and degrees of freedom from the
intra-laboratory analysis reports. They may thus differ from those in the intra-laboratory analysis reports in the low significant digits due to round off error.

2. The overall eestimates and confidence intervals were estimated based on one-way random effects analysis of variance with heterogeneous within laboratory variances
among the three laboratories. The within laboratory variances are the squares of the within laboratory standard errors.

3. CV was calculated for the overall average results for the ICso and slope parameters.
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Table 2. Variance Components and Ratio of Between and Within Laboratories Variances for LogioICso and Slope
Parameters of Concentration Response Curves for the Placental Aromatase Assay. By ChemicaL.

aminoglutethimide Log_lCSO 0.000/df=8.0 0.001/df=2.0 0.0 1 0/df=4.2 0.004/df=S.3 0.000 (1.00) 0.000/df=S.3 0.000 (0.000, 0.000)

aminoglutethimide Slope 0.000/df=8.0 0.000/df=2.0 0.000/df=S3.2 0.OOO/df=13.7 0.000 (0.37) 0.000/df=2.6 0.360 (0.074, 14.206)-_.,---------
chrysin Log LCSO 0.002/df=8.0 0.002/df=2.0 0,048/df=3.0 0.01 7/df=3.S 0.000 (1.00) 0.001/df=3.5 0.000 (0.000, 0.00)

chrysin Slope 0.00Ildf=8.0 0.000/df=2.0 0.002/df=4.1 0.001/df=10.3 0.029 (0.12) 0.010/df=3.1 22.163 (4.113, 873.261)

econazole Log_lCSO 0.00Ildf=8.0 0.001/df=1.0 0.00 IIdf= 1.& 0.00Ildf=4.7 0.000 (1.00) 0.OOO/df=.7 0.000 (0.000, 0.000)

econazole Slope 0.000/df=8.0 0.002/df= i.o 0.000/df=3.7 O.OOI/df=I.S 0.000 (1.00) 0.000/df=I.5 0.000 (0.000, 0.000)

ketoconazole Log_IC50 0.000/df=8.0 0.004/df=2.0 0.005/df=1.9 0.003/df=3.9 0.000 (1.00) 0.000/df=3.9 0.000 (0.000, 0.000)

ketoconazole Slope 0.000/df=8.0 0.000/df=2.0 0.005/df=l.9 0.002/df=2.5 0.000 (1.00) 0.000/df=2.5 0.000 (0.000, 0.000)

l. The within laboratory variance for each laboratory is the square of the standard error associated with the parameter estimate, as reported in the intra-laboratory analyses for
the three participating laboratories.

2. Pooled average for the within laboratory variances is the unweighted average of the within laboratory variances among the three laboratories. Associated degrees of
freedom were based on Satterthwaite's approximation

3. Among laboratories variance is based on a one-way random effects analysis of variance model with heterogeneous within laboratory variances, equal to the squares of the
within laboratory standard errors.

4. Mean variance is the square of the standard error of the pooled weighted mean value. It includes both within and among laboratory variation.
5. Degrees offreedom for the (mean) overall effect variance were estimated as 2 *((I/K)* USL2 + S?))2/(var(SL2)+(2/K2)* US¡4/df¡)), where SL2 is the among laboratory

variance, S¡2 and df¡ are the reported variance and degrees of freedom for laboratory i, var(SL 2) is the variance of SL 2, and K is the number of laboratories (Hartung and
Makambi,2001).

6. Ratio of the among-laboratory variance and the pooled average within laboratory variance.
7. Degrees of freedom for Laboratory A were based on a mixed effects analysis of variance for the four chemicals combined.

8. I degree of freedom for econazole for Laboratory B was specified because the results were based on one replicate.
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Table 3. Parameter Estimates and 95% Confidence Intervals for Differences Between Beginning and
End for the Percent of Control Responses for the Placental Aromatase Assay.

,;~.lí(stE:fr~Itli~,.
Three Chemicals in Lab B2

background
Activity Control

Full Enzyme
Activity Contro.1

Negative Control

Positive Control

0.023 (-0.157, 0.204) -0.454 (-1.21, 0.213) -0. I 65 (-0.247, -0.083) -0. i 13 (-0.252,0.025)

-9.253 (-17.787, -0.718) -4.382 (-8.751, -0.013) -12.955 (-17.2 I I, -8.699) -8.683 (-15.116, -2.250)

-5.983 (-7.534, -4.431)

-4.115 (-7.345, -0.885)

-12.695 (-17.568, -7.822)

-8.665 (-17.144, -0.186)

-6.391 (-11.130, -1.652)

-2.299 (-4.507, -0.091)

-8.033 (-13.405, -2.660)

-3.200 (-4.978, -1.423)

Four Chemicals in Lab BZ

background 0.023 (-0.157,0.204)

1-0.238 (-0.830, 0.354)

-0.165 (-0.247, -0.083) -0.105 (-0.232, 0.023)
Activity Control

Full Enzyme -9.253 (-17.787, -0.718) 24. I 48 (5.968, 42.328) -12.955 (-17.21 I, -8.699) - i. I 45 (-32.436, 30.146)
Activity Control

Negative Control -5.983 (-7.534, -4.431) -12.394 (-28.049, 3.261) -6.391 (-11.30, -1.652) -6.070 (-7.465, -4.675)
i

Positive Control -4. 115 (-7.345, -0.885) '-4.765 (-13.522, 3.992) -2.299 (-4.507, -0.091) -2.979 (-4.678, - 1.279)

1. The estimates and 95% confidence intervals are based on the intra-laboratory analyses for the three participating laboratories.
2. The results from the three laboratories are listed in Table A-4 (Appendix). The results from laboratories A and C are based on data from all four chemicals

(aminoglutethimide, chrysin, econazole, and ketoconazole), while results for laboratory B are based on data with and without econazole (i.e., four chemicals and three
chemicals respectively).

3. The overall effects and confidence intervals in this table were estimated using a one-way random effects analysis of variance, with heterogeneous variances among the
three laboratories. The variances for each laboratory were specified as the squares of the within laboratory standard errors.
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Table 4. Variance Components and Ratios of Between to Within Laboratories Variances. Placental Aromatase Assay.
Percent of Control.

i. The within laboratory varjance for each laboratory is the square of the standard error associated with parameter estimate, which was reported in the intra-laboratory
analyses for each of the three participating laboratories (see Appendix Table A-4).

2. The results from laboratories A and C are based on data trom all four chemicals (aminoglutethimide, chrysin, econazole, and ketoconazole), while results for laboratory B

are based on data with and without econazole (i.e., four chemicals and three chemicals respectively).
3. Pooled average for the within laboratory variances is the unweighted average of the within laboratory variances among the three laboratories. Associated degrees of

freedom were based on Satterthwaite's approximation.
4. Variance among laboratories is based on a one-way random effects analysis of variance model with heterogeneous within laboratory variances among the three laboratories,

equal to the squares of the within laboratory standard errors.
5. Mean variance is the square ofthe standard error of the pooled weighted mean value. It includes both within and among laboratory variation.
6. Degrees of freedom for the (mean) overall effect variance were estimated as 2*(( IIK)* L(Si. Z + S?))z/(var(SLz)+(2/K2)* L(S¡4fdt;), where SL2 is the among laboratory

variance, S¡2 and df¡ are the reported variance and degrees offreedom for laboratory i, var(SL2) is the variance ofSL2. and K is the number oflaboratories (Harung and
Makambi, 200 i).

7. Ratio of the among-laboratory variance and the pooled average within laboratory variance.
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Appendix. Results of Analysis of Percentage of Control Data, as Reported by the Three
Participating Laboratories.
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Table A-I.

Draft Report

Least Squares Means and Associated Standard Errors. Laboratory A.

By Chemical and Portion.

Background
Activity aminoglutethimide Begin -0.030 0.1080 8
Controls

Background
Activity chrysin Begin -0.010 0.1080 8
Controls

Background
Activity econazole Begin 0.120 0.1080 8

Controls

Background
Activity ketoconazole Begin -0.127 0.1080 8
Controls

Background
Activity aminoglutethimide End 0.030 0.1080 8
Controls

Background
Activity chrysin End 0.010 0.1080 8
Controls

Background
Activity econazole End -0.120 0.1080 8

Controls

Background
Activity ketoconazole End 0.127 0.1080 8
Controls

Full Enzyme
Activity aminoglutethimide Begin 103.360 5.2374 8
Controls

Full Enzyme
Activity chrysin Begin 102.150 5.2374 8
Controls

Full Enzyme
Activity econazole Begin 110.210 5.2374 8
Controls

Full Enzyme
Activity ketoconazole Begin 102.780 5.2374 8
Controls

Full Enzyme
Activity aminoglutethimide End 96.37 5.2374 8

Controls

Full Enzyme
Activity chrysin End 97.848 5.2374 8
Controls

Full Enzyme
Activity econazole End 89.787 5.2374 8

Controls
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FuJI Enzyme
Activity ketoconazole End 97.218 5.2374 8
Controls

Negative aminoglutethimide Begin 10 1. 10 8.4439 8

Negative chrysin Begin 99.630 8.4439 8

Negative econazole Begin 84.751 8.4439 8

Negative ketoconazole Begin 101.820 8.4439 8

Negative aminoglutethimide End 93.865 8.4439 8

Negative chrysin End 95.456 8.4439 8

Negative econazole End 79.928 8.4439 8

Negative ketoconazole End 94.231 8.4439 8

Positive aTTnoglutethimide Begin 46.753 3.3152 8

Positive chrysin Begin 47.573 3.3152 8

Positive econazole Begin 55.491 3.3152 8

Positive ketoconazole Begin 46.745 3.3152 8

Positive aminoglutethimide End 43.083 3.3152 8

Positive chrysin End 47.559 3.3152 8

Positive econazole End 50.576 3.3152 8

Positive ketoconazole End 38.884 3.3 152 8
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Table A-2. Least Squares Means and Associated Standard Errors. Laboratory BI.
By Portion.

Background
Activity 0.227 0.192 -0.227 0.192 6 3
Controls

Full Enzyme
Activity 102.191 1.263 97.809 1.263 6 3
Controls

Negative 103.723 1.215 91.028 1.2l5 6 3

Positive 52.715 2.688 44.050 2.688 6 3

Background
Activity 0.119 0.187 -0.119 0.l87 10 4
Controls

Full Enzyme
Activity 87.926 5.768 ll2.074 5.768 10 4
Controls

Negative 132.116 23.805 119.722 23.805 LO 4

Positive 59.86l 6.016 55.096 6.0l6 10 4

i. Laboratory B reported results for both with and without chemical econazole (i.e., including four chemicals and three
chemicals respectively).
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Table A~3. Least Squares Means and Associated Standard Errors. Laboratory C.

Background
Activity -0.165 0.041 51.0
Controls

Full Enzyme
Activity -l2.955 2.05l 21.8
Controls

Negative -6.391 2.249 17.30

Positive -2.299 0.989 9.84
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Table A-4.

Background
Activity 0.0235 0.07822 8.00 0.7665 4
Controls

A2 Full Enzyme
Activity -9.2527 3.70109 8.00 0.0370 4
Controls

Negative -5.9829 0.67287 8.00 ":.0001 4

Positive -4.1149 1.40074 8.00 0.0188 4

Background
Activity -0.4540 0.27246 6.00 0.1467 3
Controls

B3
Full Enzyme

Activity -4.3820 1. 78543 6.00 0.0495 3
Controls

Negative -12.6950 1.99132 6.00 0.0007 3

Positive -8.6650 3.6538 6.00 0.0465 3

Background
Activity -0.2380 0.26556 10.00 0.3912 4
Controls

B3
Full Enzyme

Activity 24.1480 8.15945 10.00 0.0143 4
Controls

Negative -12.3940 7.02608 10.00 0.1082 4

Positive -4.7650 3.93000 10.00 0.2532 4

Background
Activity -0.1650 0.04100 51.00 0.0002 4
Controls

C4
Full Enzyme

Activity -12.9550 2.05100 21.80 ..0.0001 4
Controls

Negative -6.3910 2.24900 17.30 0.01 I 1 4

Positive -2.2990 0.98900 9.84 0.043 4

1. All three laboratories reported results based on the control data from all four chemicals. In addition, Laboratory B reported
results after excluding data for chemical econazole. (see Tables A-l, A-2, and A-3)

2. For Laboratory A, the least squares means were first calculated for each position (beginning or end) by averaging the values
across the chemicals for the position, then the difference were calculated as the end minus the beginning. The associated
standard errors for the differences between beginning and end (beginning minus end) were calculated as (LS Mean)/(F-value)"2.

3. For Laboratory B, the associated standard errors for the differences between beginning and end (beginning minus end) were
calculated as (LS Mean)/(F-value)"2.

4. Results for Laboratory C are as reported in Table A-3.
5. p-values are as reported in the intra-laboratory analysis reports.
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