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INTRODUCTION 

The objective of this study was to independently validate the analytical method in 
Smithers Viscient, Wareham Study No. 14134.6113 (Validation of an Environmental 
Chemistry Method for the Determination of PDMU and cPMU in Surface Water), to 
determine the content of PDMU and cPMU in surface water, in accordance with EPA 
850.6100 (2012), EPA 860.1340 (1996) and SANCO/3029/99 rev 4 (2000) 
guidelines. 

Control samples of Fountains Abbey surface water were fortified with PDMU and 
cPMU at 0.1 and 1 µg/L in quintuplicate and analysed. Samples were diluted with 
methanol. An aliquot was diluted into calibration range with methanol: surface water 
(20:80 v/v), if required. 

To assess matrix effects, calibration standards were prepared in methanol: surface 
water (20:80 v/v) and in methanol: water (20:80 v/v). 

Samples were analysed for PDMU and cPMU using liquid chromatography with 
tandem mass spectrometry detection (LC-MS/MS). 

Matrix effects, linearity and specificity of the method were determined. Precision and 
accuracy were calculated at each validation level in surface water for PDMU and 
cPMU. One primary and one confirmatory LC-MS/MS transition was analysed for 
PDMU and cPMU. 

The study was initiated on 11 May 2018 (date the protocol was signed by the Study 
Director) and completed on the date the final report was signed by the Study Director. 
The practical phase of the study was conducted by Smithers Viscient (ESG) and was 
started on 15 May 2018 (stock preparation) and completed on 22 May 2018 
(LC-MS/MS analysis). 
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MATERIALS AND METHODS 

Protocol Adherence 
This study was carried out in accordance with the protocol. Deviations, which did not 
affect the integrity of the study, are given in Appendix 7. 

Test Substances 

Test substance name: PDMU 

CAS Number 101-42-8 

IUPAC Name: 1,1-dimethyl-3-phenylurea 

Molecular Formula: C9H12N2O 

Molecular Mass: 164.204 g/mol 

Sponsor Lot Number: G0612 

Purity: 99.4% 

Storage Conditions: Room temperature 

Retest Date: 13 November 2019 

Test substance name: cPMU 

CAS Number 20940-42-5 

IUPAC Name: 1-(3-chlorophenyl)-3-methylurea 

Molecular Formula: C8H9ClN2O 

Molecular Mass: 184.63 g/mol 

Sponsor Lot Number: SMV9059 

Purity: 98.8% 

Storage Conditions: Room temperature 

Retest Date: 13 November 2018 

Certificates of Analysis for the test substances are presented in Appendix 1. 

Test System 
A control sample of water was sourced by Smithers Viscient (ESG). The water used 
was CS 14/18 Fountains Abbey surface water. 

Water characterisation data are listed in the following table: 

Water 
Name 

Water 
Type 

Suspended 
Solids 
(mg/L) 

Conductivity 
(µS/cm) 

Hardness 
(mg/L CaCO3) 

pH 

Dissolved 
Organic 
Carbon 
(mg/L) 

Fountains 
Abbey 

Surface 34 154 86 7.44 11.2 
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The certificate of analysis for the water is presented in Appendix 2. 

Reagents 
Acetonitrile HPLC grade, Honeywell 
Methanol HPLC grade, Honeywell 
Water Milli-Q with LCPAK polisher, In House 
0.1% Formic acid in water MS grade, Honeywell 
0.1% Formic acid in acetonitrile MS grade, Honeywell 

Equivalent or better reagents may have been used. 

Equipment 
Shimadzu Nexera series HPLC system with AB Sciex API 5000 MS/MS detector 

Analytical Method 
Analytical method 14134.6113 was supplied by Smithers Viscient, Wareham on 
behalf of the sponsor. The method was re-written as SMV 3202043-01D to account 
for minor differences in instrumentation, reagents and consumables before validation, 
and re-issued as SMV 3202043-01V after validation. Minor method changes, such as 
using different equipment or instrumentation, optimisation of instrument conditions 
and scaling of reagent and stock solutions were written into the primary method, and 
were therefore not considered to be deviations. Substituted reagents, which were of 
equivalent grade or higher, were not considered to impact the validity of the study. 
The calibration range was extended in deviation to the method, which is a discussed 
in Appendix 7, and was not considered to impact the validity of the study. The full 
analytical procedure is presented in Appendix 6. 

Preparation of Reagents 
Methanol: water (20:80 v/v) was prepared by mixing 50 mL HPLC grade methanol 
with 200 mL Milli-Q water. 

Methanol: surface water (20:80 v/v) was prepared by mixing 50 mL HPLC grade 
methanol with 200 mL Fountains Abbey surface water. 
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Preparation of Stock Solutions 
Primary stock solutions of PDMU and cPMU were prepared as described in the 
following table: 

Stock ID 
Test 

Substance 

Amount 
Weighed 

(mg) 

Purity 
(%) 

Solvent 
Final 

Volume 
(mL) 

Concentration 
(µg/mL)1 

Stock 1 
PDMU 

10.82 99.4 

Acetonitrile 

10.755 1000 
Stock 2 10.30 99.4 10.239 1000 
Stock 3 

cPMU 

10.43 98.8 10.305 1000 
Stock 4 10.49 98.8 10.365 1000 
Stock 5 10.54 98.8 10.414 1000 
Stock 6 11.10 98.8 10.967 1000 
Stock 7 10.59 98.8 10.460 1000 
Stock 8 10.56 98.8 10.430 1000 

1 Corrected for Purity. 
Duplicate stocks were prepared for correlation purposes. 
cPMU Stock 3 and 4 failed correlation and were therefore re-prepared. Stock 5 and 6 also failed 
correlation. Stock 7 and 8 were prepared directly into a disposable amber glass vial, without using a 
volumetric flask, and the correlation passed. cPMU Stock 3 was used for the matrix assessment, which 
was analysed at the same time as the first failed correlation. This matrix assessment was still reported, 
as the absolute concentrations were not considered to be critical. 

Primary stocks were stored refrigerated in amber glass bottles and given a nominal 
expiry of three months. 

Secondary stock solutions were prepared as described in the following table: 

Test Substance 
Fortifying Stock 
Concentration 

(µg/mL) 

Volume 
Taken 
(mL) 

Solvent 
Final 

Volume 
(mL) 

Concentration 
(µg/mL) 

PDMU 1000 0.1 
Acetonitrile 

10 10 
cPMU 1000 0.1 10 10 

Secondary stock solutions were stored refrigerated in amber glass bottles and given a 
nominal expiry of one month. 

Sub-stock solutions were prepared as described in the following table: 

Test Substance 
Fortifying Stock 
Concentration 

(µg/mL) 

Volume 
Taken 
(mL) 

Solvent 
Final 

Volume 
(mL) 

Concentration 
(µg/mL)1 

PDMU 10 0.1 
Methanol 

10 0.1 
cPMU 10 0.1 
Mixed 0.1 1 10 0.011 

1 Mixed stock of PDMU and cPMU. 

Sub-stock solutions were prepared on the day of use and stored refrigerated until the 
corresponding analysis was complete. 
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Preparation of Calibration Standards 
Matrix-matched calibration standards of PDMU and cPMU were prepared directly 
into disposable glass vials (without using a glass volumetric flask) as described in the 
following table: 

Fortifying Stock 
Concentration 

(µg/L) 

Volume Taken 
(mL) 

Solvent 
Final Volume 

(mL) 
Concentration 

(µg/L) 

100 0.05 10 0.5 
0.5 0.8 1 0.4 
0.5 0.6 1 0.3 
0.5 0.4 Methanol: surface 1 0.2 
0.5 0.2 water (20:80 v/v) 1 0.1 
0.5 0.15 1 0.075 
0.5 0.1 1 0.05 
0.5 0.048 1 0.024 

A single set of calibration standards was prepared for the validation batch. Each 
standard was analysed in duplicate during the run sequence, in random order 
interspersed with the samples. 

Preparation of Matrix-Matched Standards for Matrix Assessment 
Matrix-matched standards of PDMU and cPMU were prepared in methanol: surface 
water (20:80 v/v). 

Stock Concentration 
(µg/L) 

Volume Taken 
(mL) 

Solvent 
Final Volume 

(mL) 
Concentration 

(µg/L) 
100 0.02 

Methanol: surface 
10 0.2 

100 0.02 10 0.2 
100 0.02 

water (20:80 v/v) 
10 0.2 

Preparation of Non-Matrix-Matched Standards for Matrix Assessment 
Non-matrix-matched standards of PDMU and cPMU were prepared in blank solvent 
for comparison of peak areas with matrix matched standards. 

Stock Concentration 
(µg/L) 

Volume Taken 
(mL) 

Solvent 
Final Volume 

(mL) 
Concentration 

(µg/L) 
100 0.02 

Methanol: water 
10 0.2 

100 0.02 10 0.2 
100 0.02 

(20:80 v/v) 
10 0.2 

Sample Fortification 
An 8-mL aliquot of water was measured into a disposable glass vial. Quintuplicate 
water samples were fortified at the LOQ (0.1 µg/L) and at 10 × LOQ (1 µg/L) with a 
mixed stock solution of PDMU and cPMU. Duplicate control water samples and a 
reagent blank (methanol: surface water (20:80 v/v) was also prepared, as described in 
the following table: 
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CS 14/18 Fountains Abbey surface water 

Sample ID 
Sample Volume 

(mL) 

Stock 
Concentration 

(µg/L) 

Volume Added 
(mL) 

Fortified 
Concentration 

(µg/L) 
Reagent Blank A N/A N/A N/A N/A 

Control A-B 8 N/A N/A N/A 
F0.1 A-E 8 10 0.08 0.1 
F1 A-E 8 10 0.8 1 

N/A = Not applicable. 

Sample Extraction 
A 2-mL aliquot of methanol (including the fortification stock volume) was added to 
the water and mixed well. A portion of extract was diluted into the calibration range, 
if required, with methanol: surface water (20:80 v/v). The final extract was transferred 
into an HPLC vial for analysis. Sample extracts were stored refrigerated in case 
further analysis was required. The extraction procedure is summarised in the 
following table: 

CS 14/18 Fountains Abbey surface water 

Sample ID 
Fortified 

Concentration 
(µg/L) 

Sample Volume 
(mL) 

Volume of 
Extract 

(mL) 

Sample Dilution 
(mL to mL) 

Reagent Blank A N/A N/A 10 N/A 
Control A-B N/A 8 10 N/A 

F0.1 A-E 0.1 8 10 N/A 
F1 A-E 1 8 10 0.25-1 

N/A = Not applicable. 

A single set of matrix matched calibration standards was prepared for the validation 
batch, and analysed twice during the batch, interspersed with the samples. 
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Instrument Conditions 
LC-MS/MS analysis was performed using the following instrument conditions: 

LC Parameters: 

Column# XBridge BEH C18 2.5 µm 2.1 × 50 mm 
Mobile Phase A# 0.1% Formic acid in water 
Mobile Phase B# 0.1% Formic acid in acetonitrile 
Flow Rate 0.4 mL/min 
Gradient Time (min) Mobile Phase A (%) Mobile Phase B (%) 

0.0 90 10 
1.0 90 10 

1.25 50 50 
2.5 0 100 
3.5 0 100 
3.6 90 10 
5.0 90 10 

Run Time 5.0 minutes 
Column Temperature 35°C 
Autosampler Temperature 15°C 
Injection Volume 25 µL 
Retention Time Approx. 1.9 minutes (PDMU) 

Approx. 2.0 minutes (cPMU) 
Valco Valve Diverter Time (min) Position 

0 A (to waste) 
1 B (to MS) 
4 A (to waste) 

MS/MS Parameters: 

Instrument AB Sciex API 5000 Triple Quadrupole Mass Spectrometer 
Ionisation Type# Electrospray (ESI) 
Polarity# Positive 
Scan Type# Multiple reaction monitoring (MRM) 
Ion Spray Voltage 5500 V 
Collision Gas (CAD) 5 
Curtain Gas (CUR) 25 
Gas Flow 1 (GS1) 40 
Gas Flow 2 (GS2) 40 
Vaporiser Temperature (TEM) 450°C 
Interface Heater (ihe) On 
Entrance Potential (EP) 10 
Collision Exit Potential (CXP) 13 
Compound Name MRM Transition Declustering Collision Dwell Time (ms) 

Ions Monitored Potential Energy 
(DP) (CE) 

PDMU (Primary) 165.0/72.0 31 23 65 
PDMU (Confirmatory) 165.0/46.1 31 23 65 
cPMU (Primary) 185.2/93.0 61 37 65 
cPMU (Confirmatory) 185.2/128.0 61 21 65 

The instrument conditions were optimised prior to use, therefore parameters not 
marked “#” above may vary slightly from those given in the primary method 
(14134.6113) and the MRM transitions given in the protocol. This instrument 
optimisation is not considered to be a deviation from the method or protocol. 
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LC-MS/MS data were collected and processed using Analyst 1.6.2. 

Calculation of Results 
When the calibration fit is linear as in this study, Analyst 1.6.2 uses the following 
formula to calculate the concentration of test substance present in the sample extract: 

x = (y - c) / m 

Where: 

x = concentration of test substance in sample extract (µg/L) 
y = peak area due to test substance 
c = y intercept on calibration line 
m = gradient of the calibration line 

The calibration line used a 1/x weighting. 

The concentration of test substance in the sample is calculated as follows: 

Sample concentration (µg/L) = Extract concentration (µg/L) × Dilution factor 

Dilution factor = Final extract volume (mL) / volume of sample in final extract (mL) 

Procedural recovery from fortified samples is calculated as follows: 

Recovery (%) = Sample concentration / Fortified concentration × 100 

Matrix-matched calibration standards were used therefore sample recoveries were 
automatically corrected for interference in the control matrix by the y-intercept from 
the calibration line. 

95% confidence intervals were calculated for each validation level as follows: 

95% confidence interval (±) = tn-1s/√n 

Where: 

tn-1 = 2.78 
s = standard deviation 
n = number of samples (5) 

The Limit of Detection (LOD) based upon the sample concentration equivalent to 
three times the baseline noise of a control sample was calculated as follows: 

LOD (µg/L) = 3 × height of control baseline noise × control dilution factor × 
calibration standard concentration (µg/mL) / height of calibration standard peak 

The Method Detection Limit (MDL) based upon the sample concentration equivalent 
to the lowest calibration standard was calculated as follows: 
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MDL (µg/L) = lowest calibration standard concentration × control dilution factor 

Validation Pass Criteria 
The validation was deemed acceptable if the following criteria were met for the 
primary and confirmatory transitions monitored for each compound: 

Mean Recovery and Precision 
Recovery and precision were acceptable if each fortification level had a mean 
recovery between 70 and 120% and a %RSD (relative standard deviation) ≤ 20%. 

Specificity/Selectivity 
Specificity was acceptable if the concentrations found in blank samples were ≤ 30% 
of the LOQ. 

Linearity 
Linearity was acceptable if the lowest calibration standard concentration was ≤ 80% 
of the equivalent LOQ final extract concentration. The highest calibration standard 
concentration was ≥ 120% of the 10 × LOQ extract concentration (after dilution if 
applicable). Matrix-matched calibration standards were used for consistency with the 
primary method (14134.6113). The correlation coefficient (r) was acceptable if it was 
≥ 0.995. 

LOD (Limit of Detection) Assessment 
An estimate of the LOD was made at 3 × baseline noise for primary and confirmatory 
transitions for all compounds. 

MDL (Method Detection Limit) 
The MDL was calculated as the sample concentration equivalent to the lowest 
calibration standard. 

Matrix Assessment 
An assessment of matrix effects was made by comparison of peak areas for triplicate 
standards prepared in methanol: water (20:80 v/v) and in methanol: surface water 
(20:80 v/v). This was assessed for all compounds and for the primary and 
confirmatory transitions. 

Results were presented as a % difference from the mean non-matrix-matched standard 
value. 

A difference of > 20% was considered significant. 
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Procedure Title 

Procedure Code 

Issue Date 

Page Number 

Determination of PDMU and cPMU in Surface 
Water by LC-MS/MS 

SMV 3202043-01 V 

08 June 2018 

1 of 11 

The methodology described in this procedure was val idated in Fountains 
Abbey surface water at 0.1 and 1 µg/L 
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REVISIO:\ IIISTORY 

SIVIV 3202043-0 ID New mdhod for independent laboratory validation based upon 
Smithers Viscicnt, Wareham stud:v 1-113-1.6113 

Sl'vlV 320204.:l-O IV Re-issued followmg validation with mmor con-ecl10ns. 
Removal of rcfcr.,;nces lo volumetric ilasks. Stah.,d that stock 
preparations and dilutions should be pcrfonned directly into 
disposable glass bottles or vials. Con-ected number of control 
samples. Stated that the volume of'methanol added to extracts 
includes the fortification stuck already added. Updated l\IS/:VIS 
conditions \\ith actual optimised settings used. 

SAFETY PREC\ITTIO:\S 

Operators should take the normal precaution of wearing gloves, laboratory coats and 
safety glasses when handling compound and matrix samples. 

Safctv assessments (Control of Substances Hazardous to IIcalth, COS I III) have been 
made of those procedural steps involving preparation of solutions, reagents and 
analysis of matrix samples. Appropriate safety codes have been included in the texi: 
and are defined in the sc,dion titled General Handling Control Categories. 

'J'he hazards and risks of the substances hazardous to health used in this mdhod have 
been cunsid0red. Pru\ ided the method is accuratd:v followed and the cuntrol measL1res 
specifo:,d in the method arc correctly used, there should be no foreseeable hazards to 
health. 

INTRODI C'TIOI\ 

This method describes the procedure for detennining concentrations of PDI\IU and 
cPI\ l l I in sutiace water hv l ,C-IVIS; !\IS. Smiace water ts diluted with methanol to give 
a composition of methanol: surface waler (20:80 v/v). T11e extract is further diluted 
into calibration range, ifrequircd \\ ith methanol: surface wal.,;r (20:80 v/v). 
The extracts are quantified by LC-MS 'l\JS. 

Matrix dT-.:ds for PD:VfC and cPMC in aqueous matrices arc determined by 
comparing peak areas of calibration standards prepared in methanol: surface wakr 
(20: 80 v. v) and in methanol: water (20:80 y/v). :Vlatnx effects are significant 1f the 
matrix matched standard area is"' 201),o different lo the non-matrix stand11rd area. 
Matrix matched calibration standards should be used for method validation for 
consistency with the primary method ( 14134.6113). 

cPI\IU is thought to bs; affected b:v re-usable glass volumdric ilasks. therefore: stock 
preparations and dilutions should be carried out directly into disposable ghss bottles 
or vials, without using glass volumetric flasks. 

- 2 -
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APPARATUS, l\L\.TERIALS, REAGE~TS Al'i"D SOLUTIO~S 

Apparatus and Glassware 
• Shima<lzu Nexera series HPLC system ¼ilh AB Sciex API 5000 MS. l\IS <ldedor. 
• IIPLC column: Waters XDridgc DEII Cl 8. 2.5 µ111, 2.1 .. 50111111 

• .'\.nalvtical balance 
• Positive displacement pipettes 
• Amber glass vials 
• Disposable glass vials 
• HPLC vials 

Equivalent equipment may be used ifrequired 

Materials 
• Acdonitrile 
• 'vkthanol 
• \\-ater 
• 0.1 % Fannie acid in water 
• 0. I% Fonnic acid in acetonitrile 

Reagents 
1'-letluuwl: ,vater (20:80 v/v) 

IIPLC gra<le. Iloney\\ ell 
IIPLC gra<lc, Iloncy\\ ell 
',filli-Q (\vith LCP i\.K polisher) 
LC-MS grack. Honeywell 
l .C-l\lS grade, Honeywell 

Mix 50 mL IIPLC grade methanol ,vith 200 mL l\Iilli-Q water. 

1'-letluuwl: surface ,vater (20:80 v/v) 
Mix 50 mL methanol \Yith 200 mL Fountains. \.bbcy surface water. 

Standard Solution Preparation [lb, 4a] 
Primary Standard Stock 
Separately prepare duplicate stock solutions of Pl )Ml I and cPMl I at I 000 pg ml, m 
acdonitnle. Accurately weigh approximateh· IO mg test substance into an amber 
glass bottle. Add 10 mL acdonitrik adj usle<l for purity and the actual amount 
weighed to give exactly 1000 µg:mL. T11e primm,· stocks should be stored 
refrigerated and given a nominal expiry elate of1 months. 

Sta11dard Correlation 
Dilute the duplicate primary stocks to the mid-point of the calibration line. Con-elate 
the standard solutions by injecting each of the two calibration standards 5 times into 
the LC. l\IS/'vIS. Ensure that the two suh1tions arc injcckd allcrnatdy in the nm 
sequence. 111c results for the cotTdation should be-'- 5°t of the overall mean 
calculated hy peak areas. 

Review of Results 
ReYiew the data and document the con-elation calculations. If the con-elation is out of 
specification, either repeat the injections, re-dilute, or prepare two new stock 
standards and repeat the procedures in sections < <Initial Weighing of Stock 
Solutions>> to <<Review of Results>>. 
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If the acceptance criteria from section< ,Stondord ( 'nrrdofion'>'> have been met, 
then the calibration solutions are acceptable for use. lf required, fortification solutions 
for mdlwd validation\\ ill b-: mack from th-: smnc stuck stm1dard, or its dilutions. 
from which the calibration line has been prepared. 

Secondary Standard Stocks 
Prepare secondary stock solutions of PDl\fU and cPl\fU directly into JJnbcr glass 
bottles as described in the following table: 

Test 
Primary stock Yolume Final ('.oncentration 

substance 
concentralion takt>n Solvent volume 

(µg/mL) 
(ll!!lmL) (mL) (ml.) 

PDMl- JiJOO VJ 
Acdonitrik 

10 10 
cP\,fT' 11)()0 (, 1 10 1rJ 

111c sccondm·v stocks should be slon,d rcfrigcrakd and given a nominal ""piry date of 
l month. 

Sub-Stocks 
Prepare sub-stock solutions of PDl\fU and cPl\fU directly into disposable glass vials 
as described in the follm,ing table: 

Fortifying stock \'olume Final volume (~oncentration 
Test Substance concentration 

taken (mL) 
Solvent 

(mL) (1,g/mL) (u!!lm T.) 
PDlvIU 10 VJ 

10 0.1 1 
cPMTT 10 01 \1cthon0l 
lllixeJ 0 l l JO 0.01 

.. 

111c sub-stock solutions should be prcpar-:d on the day of use. 
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Calibration Standard~ 
Prepare mixed calibration standards of PDMU and cP!vlU directly into disposable 
glass vials as described in the following tabk: 

ForlilYing stock Volumt laken 
Solvent 

.Final ,-olume Concenlralion 
concentration (11g/L) (mL) (mL) (11g/L) 

lOiJ 005 liJ lJ.5 
() __ .;; ()~ 1 ().j 

0.5 ().{) 1 () __ ; 

0.5 ()-1 \foth:iml surface 1 n: 
u.5 1).J waler ('.:0.81J v/v) j U.l 
()_5 r, 1 s 1 0 ()7S 

0.5 ,J.j j (jfo 

().=- 0.0-18 1 0.024 

A single set of calibration standards should be prepared for each validation batch, and 
analysed twice during the batch, inkrspcrscd with the samples. 

Preparation of Matrix ;'Hatched Standards.for Jlatrix rhsessment 
Prepare matrix matched standards of PDl\IU and c:Pl\IU in disposabk glass vials as 
described in the following table: 

Stock Yolume taken Final volume Conrentn1tion 
concentration 

(mL) 
Solnnt 

(mL) (µg/L) 
(µg/L) 

100 0.0.2 
i !ethanol: surface 

llJ i).~ 

100 o.o::: 10 0.2 
IOU 0.0.2 

w;;iter (20:~0 v'v) 
IIJ \).~ 

Preparation of1\'011-,Uatrix ,Hatched Stm11k1rds.for ,Uatrix, 1ssessment 
Prepare non-matrix matched standards of PDl\ll I and cPl\ll I in clisposable glass vials 
as described in the following table: 

Slock concentralion Volumt 
Final 

Concenlralion 
(11g/L) taken (mL) 

Solvent volumt 
(.ugll,) 

(mL) 

100 002 
l\ feth:inol: w:ikr 

10 0.2 
IOI! ()_()2 

(20:80 V 'v'-1 
10 (J 2 

100 ,10: 10 0.2 
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PROCEDrRES 

All procedures will be earned out in compliance with departmental SOPs. following 
dcparlmc:ntal safdy procc:durcs in con_jundion 1Ailh COSIIII assc,ssmc,nb. 

All work should b-, can-ied out und-,r th-, minimum control categori-,s listed under the 
safely pr0cautions sc,dion. Additional controls arc, liskd with the, individual skps of 
thc procedure. 

Fortification of control sam1>les for method validation [ 1 b, .fa] 
Mcasure 8 mL surface watcr into a disposable glass Yial. Fortify samplcs with mixed 
standard in methanol as shown in the following table: 

fountains /\bbey surface inter: 

Number of Sample lype Stock Yolumc Sample Fortified 
replicates C"oncentration added (m L) volume (mL) concentration 

(ui,/L) (ui,/L) 
I R.e,;igent hl,;ink NIA NIA NIA NIA 
2 Control NI.\ NI.\ 8 N!.\ 
) J.()() 10 0 08 8 il I 
5 JG, LOQ JG () s 8 I 

Sample extraction [ I h, -la J 
1. Add 2 mL mdhanol (corrected for the volume of fortification stock already 

adckd) to the sample and mix wdl. 
2. Dilute into calibration range, if required with methanol: surface water 

(20:80 y/v). 
3. Transfer into an IIPLC ,·ial for analysis. 

Recommended dilution procedure is gi,en in the following table: 

Sample lypc Fortified Sample Exiract Dilution 
Concentration rnlume (ml.) rnlume (ml.) (mL-mL) 

/110/L) 

R.e,;igent hl,;ink 'JA N'A N'A N'A 
Cunlrul '-J A s 10 '-J'A 

I.OQ 0 I ~ 10 N'A 
]() LOQ I s 10 G.:5-1 

~ ''.:"> 

- 6 -
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,C Parameters: 

( :olumrn= 
Mobile Phase .\cl 
Mobile Phase B=' 
Flow Rote 
Gradient 

Run Time 
Column fempcrature 
, \utcsc1mplcr I cmpcrcturc 
ln_jcctiun \'olumc 

Retent10n Time 

MS !\IS Parameters: 

Instrument 
I,jnisation Typei 
Polaritvt= 

Curtain Gc1s 
nas Fh,w 1 
c;i::lS Fluw 2 
V?Jpnriser T c"mpcrnt11rc (TF,\f·1 
Inkrfa...:c Ikakr (ihc_) 
Entrance Potentrnl (EP) 
Coll1si011 Exit Potential, CXP, 
( :om pound Name 

PD1lt- (l'rimcry) 
Pll1ll ( Confrrrnarory I 
c P\ff T (Pnm my, 
cP::VIU (Cunfirmalury) 

i\nalyli...:ul Pruccdun: S:\IV 3202043-01 \ T 

LC-:\1S/MS CONDITIOl\'S 

J\kndge HEH C: I~ 2 5 µm 2. I x 5() mm 
O. l '1 'u formic ::icid in wc1tcr 
O. l 010 Fannie acid m acetonitrile 
0.4ml1min 

rime 1.min) 
()_() 

10 
1:, 

lvlobilc: Phase A (0 o '-1 

0() 

90 
,() 

2.5 0 
-~ ~ (1 

3.6 90 
~.I) 9() 

5.0 rninute:; 
35'C 
15'C 
25 uL 

1 () minutes (Pl'llfT-) 
.2.0 minutes (cP:vIUl 

Time 1:min) 
G 
1 
4 

'vlobile Phase B ( ,,, , 
1() 

10 
,() 

100 
100 

10 
l<J 

P0sitirm 
A (lu w~isle) 

1-l (to ~IS) 
. \ (lu waste) 

Al-l Sc1ex AP! 5001) Triple l)uadrup0le Mass Spectrometer 
Elcctrosprny ,.J:SI) 
Positive 
1lultiplc rcacti@ monitoring (',1R'vf, 
5500 V 
'.i 
25 
41) 

40 
4.~0°C 
On 
I() 

13 
\l]l{'lf lrnns1t1on 
Ions :::-Aonit,-Jrcd 

165.0/72.0 
165.u/46. l 
18~_2/()~ 0 

1S5_2..,128.CJ 

I )eclusterlng 

Potcnl!al 
(DP! 

31 
31 
61 

GI 

Collision 
Energy 
(CE) 

23 
,7 
21 

1Jwell l1me (ms) 

Parameters marked;± may not he modified. ~ hnor adjustments to the remaining 
paramekrs nrn,· be required in or<ler lo follv optimise the s,stem. 
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Analytical Procedure SJv!V 3202043-01 V 

C. LCUL. HON OF RESULT 

All peak measurements and calculations are performed on Analy I' 1.6.2 . From the 
measured peak area, where the calibration fit is linear as in this study, Analyst uses 
the fo llowing fonnula to calculate the concentration of test substance present in the 
sample e1'1ract. 

Where:-

(y - c) 
x --- X DF 

m 

x = concentration oftest substance in sample (µ g/L) 
y = area of peak due to t st substance 
m = gradi nt 
c = Y intercept on calibration graph 
DF = sample dilut ion factor 

Procedural recovery data from fortified samples are calculat d via the following 
equation: 

Where:-

A 
Recovery(%)=-xl00 

s 

A = concentration found in fortified sample (µ g/L) 
S = concentration added to fortified sample (µg/L) 
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Pruc~dun: S:\IV 3202043-01 \ T 

l\IETIIOD CRITERIA 

For the anal vs is by J ,C-\ilS/MS to be considered successful the following crikria 
should b0 md. 

• At least 5 calibration standards will he med in the detennination of the calibration 
line. 

• 111c: rnrrdation rndTici0nt (r) for the: calibration line: will be: 2: 0.995 1Aith al 'A 

weighting. 
• .'\II sampk e:\iracts \\ill he within the appropriate range of calibration standards. 
• \!lean recoYery from fortitied samples will he considered acceptable within the 

range of 70 lo 120'),o_ 
• 111c: rnntrol sainplc should not contain inkrfcrcncc , 30~o ofthc: LOQ. 
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Pruc~dun: S:\IV 3202043-01 \ T 

GE~ERc\.L IL-\.~DLING CONTROL CATEGORIES 

CATEGORY C0I\TR0I, 
Main Division Kame and Specification 
1 GLO\-ES 

a Disposable latex 
b Disposable nitrile 
C Rubber gloves 
cl Spccific type for the job (sec assessment giYing details) 

2 PROTECTIVE CLOTHING 
a I .aborntory coat or equiYa lent 
b Disposable overalls 
C OvcrskcYcs 
cl 0Ycrshocs 
e Plastic apron 

:l EYtJI-ACE PROIECTI0I\ 
a Safol) glasses lo DS 2092 12 C or belier 
b Face shield to BS 2092/2 C or bctter 
C Safety goggles to HS 2092/2 C or better 

4 El\Gl'-IEERII\G C0I\TR0I .S 
a Open bend1 in ventilated area 
b fume cupboard to DS 7258 
C 1.aminar tlow cabinet to HS 5295 Class 1 
cl Re-circulating fume chamber 
e Radioisotope lab 
f Diohazarcl lab 
g GlO\e box 

5 RESPIRATORY PROIECTJ\ t, E<)lllPI\IENT 
a Disposable filtering facemask OISE approved)_ 

I - orgamc Yapour 
11 - dust 
iii - combination organic vapour 'dust 

!\!UST SPECifY TYPE 
b Powered respirators/helmets with safety visor to DS 2092/2 C 

or better (HS E approved) 
C Respirator with specified canister (HSt: approved) 

G SPECIFIC Il\l:VICKISATIOK REQUIRED (GIVE DETAILS) 
7 ALLERGIC PERSONS PROIIIDITED (SPECIFY ALLERGY) 
8 REPER TO M.\TERL\L S,\fETY D.\T.\ SHEET 
9 KKOW'-1 OR SUSPECTED REPRODUCTIVE IL\Z,\RD TO 

EITHER SEX (must specit~ details) 
10 POISON - ensure antidote is available and 1s within its expiry 

date (must speci±} details) 
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Appendix 7 
Deviations 

The study protocol incorrectly stated that the required calibration range was ≤ 30% of 
the LOQ to ≥ 120% of the 10 × LOQ sample concentration. The correct range 
according to the SANCO 3029/99 guideline is ≤ 80% of the LOQ to ≥ 120% of the 10 
× LOQ sample concentration. The calibration range required by the guideline was 
met, even with the exclusion of the lowest calibration point for cPMU. Therefore this 
protocol deviation had no impact on the integrity of the study. 
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