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Compliance with Good Laboratory Practice

GST: Algal Growth Inhibition Assay

The study described in this report was conducted in compliance with the following Good

Laboratory Practice standards and I consider the data generated to be valid.

T h~ Cood Laboratory Practice Regulations (Statutory Instrument 1999 No. 3106, as
en e~d by Statutory Instrument 2004 No. 994).

OECD Principles of Good Laboratory Practice (as revised in 1997), ENV/M\C/CHEM
(98) 17.

EC Commission Directive 2004101EC of I1I February 2004 (Official Journal No L
50/44).

These principles of Good Laboratory Practice are accepted by the Regulatory Authorities of
the United States of America and Japan on the basis of Intergovernmental Agreements.

1~~ Date~~
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Quality Assurance Statement

GST: Algal Growth Inhibition Assay

The following inspections and audits have been carried out in relation to this study:

Study Phase Date(s) of Inspection Date of Reporting to Study
Director and Management

Protocol 20 Aug 2008 20 Aug 2008
Protocol Amendment No. 1 29 Sep 2009 29 Sep 2009
Protocol Amendment No.2 08 Oct 2009 08 Oct 2009
Protocol Amendment No-3 04 Feb 2010 04 Feb 2010
Protocol Amendment No4 .31 Mar 2010 31 Mar 2010
Report Audit 2 7 Aug 2010-02 Sep 2010 02 Sep 2010

Process based inspections: At or about the time this study was in progress inspections of
procedures employed on this type of study were carried out. These were conducted and
reported to appropriate Company Management as indicated below:

Process Based Inspections Date(s) of Inspection Date of Reporting to
Management

Dose formulation 01 Feb 2010 01 Feb 2010
Experimental set-up 02 Feb 2010 02 Feb 2010
Sampling of test media for 05 Mar 2010 05 Mar 2010
chemical analysis
Environmental 13 Apr 2010 13 Apr 2010
measurements
Chromatography 29 Apr 2010 29 Apr2010
Data Processing 29 Apr 2010 30 Apr 2010
Standard preparation 07 Jul 2010 07 Jul 2010
Fortification procedures 08 Jul 2010 08 Jul 2010

In addito.an ins ection of the facility where this study was conducted was carried out on an
anx), abasis. These inspe ns were reported to Company Management.

N Date
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Contributing Scientists

GST: Algal Growth Inhibition Assay

Study management

Aquatic Ecotoxicologyand Bieg~radation

Other Responsible Personnel

Aquatic Ecotoxicology and Biodegradation

Expert department

Environmental Analysis



Summary

The effect of GST on the growth of the unicellular green alga Pseudokirchneriella
subcapitata was assessed under non-axenic conditions.

The study was conducted in accordance with EC Methods for Determination of Ecotoxicity,
Annex to Directive 92/69/EEC Part C, Method 3 "Algal Inhibition Test" and Procedure 201
of the "Guidelines for Testing of Chemicals" of the Organisation for Economic Co-operation
and Development: Freshwater Alga and Cyanobacteria, Growth Inhibition Test" (2006).

Due to the hydrolytic nature of the test substance, aspects of the study were designed
following guidance outlined in OECD "Guidance Document on Aquatic Toxicity Testing of
Difficult Substances and Mixtures" Number 23 (ENV/JM/MONO(2000)6), to ensure the test
organism was exposed to both parent and degradate products.

Triplicate algal cultures, with an initial cell density of I X 1 04/mL, were exposed to GST
dispersed in algal nutrient medium at nominal concentrations of 0.00970, 0.0231, 0.0470,
0.103, 0.227 and 0.5 mg/L. At each concentration, the test substance was dissolved in acetone
before an aliquot was dispersed in OECD medium. The cultures were shaken in an orbital
incubator under continuous illumination (mean values of 6570 to 6720 lux) at temperatures
ranging from 22.1 to 23. VC for 72 hours.

It was not possible to develop an analytical method with sufficient sensitivity to detect the
required levels of GST in OECD medium. Therefore, an analytical method was developed to
measure the levels of GST in acetone solvent stock solutions.

The measured levels of OST in samples of the solvent stock solutions ranged between 94 and
1 10% of their nominal values. Using the levels measured in the stock solutions and taking
into account the dilution factor for preparation of the test media (1: 10,000), the levels of GST
in the aqueous media were calculated to be 0.00947, 0.0218, 0.0481, 0.105, 0.250 and
0.492 mg/L.

Cell numbers were counted daily to monitor growth. The test results are expressed in terms
of growth rate, area under the growth curve and yield. The following values were derived
nom the data and are cxpressed in terms of the calculated GST conc-entrations in the tcst
media.



- .....

Parameter EC50 (mg/b) ECI0 (mg/b) NOEC (mgIL)

Average specific >0.492 0.1170.94
growth rate (unavailable) (0.0495 & 0.24)0.94

Area under the 0.164 0.0122 0097
growth curve (0.107 & 0.254) (0.003 55 & 0.0339)0004

Yield 0.264 0.02 190.94
(0.12 & 0.582) (0.0008 12 & 0.283)0.94

:95% confidence limits

*statistical analysis of the data of the data for area under the growth curve indicated that at 0.00947
and 0.02 18 mg/L the levels of inhibition (14.9 and 12.0% respectively) were significantly lower when
compared to the solvent control, so a statistically derived NOEC was not identified for this parameter.
However, an EbCO value calculated using the curve fitted to the data gave a value of 0.0122 mg/b.
Since the EbCIO was higher than the lowest level employed in the test, this value (0.0122 mg/b) is
considered to represent the level of no effect to the test organism for area under the growth curve.
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1. Introduction

This study was designed to assess the effect of GST on the growth of the unicellular green
alga Pseudokirchneriella subcapitata.

The study was conducted in accordance with EC Methods for Determination of Ecotoxicity,
Annex to Directive 92/69/EEC Part C, Method 3 "Algal Inhibition Test" and Procedure 201
of the "Guidelines for Testing of Chemicals" of the Organisation for Economic Co-operation
and Development: Freshwater Alga and Cyanobacteria, Growth Inhibition Test" (2006).

The protocol was approved ) land the Study
Director on 18 August 2008 and by the Sponsori on 2_Aiif 2VU.

The experimental start and completion dates of the study were 29 August 2008 and
22 July 2010, respectively.

The study was conducted at(,

Information provided by the Sponsor indicated that at 25'C, under abiotic aqueous conditions
at a pH of 7, the half-life of GST is less than 24 hours. Following information given in the
OECD "Guidance Document on Aquatic Toxicity Testing of Difficult Substances and
Mixtures" Number 23 (ENV/JM/MONO(2000)6), the study was designed to expose the test
organisms to both parent and degradate products.

The results of the most recent laboratory reference test using potassium dichromate indicated
that its 72-hour EbC5O to Pseudokirchneriella subcapitata was 0.946 mgfL; this was within
the range typically obtained in this laboratory (0.3 to I mgIL).

10



2. Test substance
Identity: 

GST

Chemical name:

Appearance:

Storage conditions:

Batch number:

Expiry date:

Purity/assay:

Water solubility:

Sample received (H~untingdon Site):

Certificate of analysis: 
I



3. Experimental procedure

3.1 Test species

3.1.1 Name

Pseudokirchneriella subcapitata, Strain No. CCAP 278/4.

3.1.2 Source

Axenic, uni-cellular, liquid slope cultures of algae were obtained from the Culture Collection
of Algae and Protozoa (CCAP), SAMS Research Services Ltd., Dunstaffnage Marine
Laboratory, Dunbeg, Oban, Argyll, Scotland and arrived on 9 February 2010.

3.1.3 Pre-culture

The liquid slope cultures were stored in an illuminated refrigerator. Sterile algal nutrient
medium (Appendix 2) was inoculated with cells aseptically removed from the slope culture;
these primary liquid cultures (100 mL) were incubated for approximately three days in an
orbital incubator under continuous illumination at nominal temperatures mn the range 21 to
25'C. Subsequently, appropriate volumes of these primary cultures were aseptically
transferred to fresh sterile algal nutrient medium to prepare secondary liquid cultures; these
cultures were incubated, as stated above, for a further three days to provide an inoculumn in
the log phase of growth, characterised by a cell density of 1.05 x 10 6cells/niL.

3.2 Culture medium

Sterile algal nutrient medium as recommended in Official Journal No. 761/2009 Part C.3 and
OECD Procedure 201 (see Appendix 2).

3.3 Test substance preparation

The iA-etb:d of reparation used during the definitive te t was Ib-ased on the lesvits c'f r "rge
finding tests and formulation trials that were conducted as part of another study being
performed for the Sponsor on the same test substance (HLS Study Number MTU0428).

The test substance (87.2 giL) was dissolved in acetone (20 mL) to create a solvent stock
solution at 5.0 mg/mL. This solution was serially diluted to provide intermediate solvent
stock solutions at 2.27, 1.03, 0.470, 0.231 and 0.0970 mg/mL. An aliquot (equivalent to
100 tL_/L) of the appropriate stock solution was added to dilution medium (500 mL) in a
volumetric flask. The contents of each flask were shaken vigorously before use.

An aliquot (4.8 mL) of the secondary algal inoculum was added to a portion (500 mL) of the
test medium at each concentration, to give an initial cell density of I x 10 4 cells/mL. An
aliquot (100 mL) of the appropriate inoculated test medium was added to each of the test
vessels.

12



As an intermediate vehicle was used to facilitate the preparation of the test medium, an
additional control group containing acetone and dilution medium (100 [iL/L) was included in
the study. The solvent control vessel was filled with dilution medium containing the same
concentration of auxiliary substance as present in the test concentration. The solvent selected
for use in this study-as based on the results of formulation trials conducted as part of BlLS
Study Numbc[

The use of a solvent stock solution series followed recommendations in OECD Procedure
201 and Document Numiber 23 to promote dissolution of the test substance following trials
which indicated a low level of aqueous solubility. Acetone was identified as the most suitable
solvent and the study employed a control and solvent control group to ensure any effects on
the test results could be identified.

3.4 Exposure conditions

3.4.1 Experimental design

The study comprised two range finding tests and a definitive test with five test
concentrations, plus an algal nutrient medium control group and a solvent control (100 il,/L)
group.

The rangefinding tests were conducted using media prepared from aqueous solutions. In the
absence of a suitable analytical method, it was not possible to measure the levels of GST in
aqueous samples and therefore exposure concentrations were not verified. Based on an
agreement with the German regulatory authorities and following the results of BlLS Study
Number MTU0428, the definitive test was conducted using acetone stock solutions and
samples of solvent stock solutions were analysed.

Six flasks were established for each control group and three flasks for each test group. All of
the control and test flasks were incubated. The media remaining in the preparation flasks
were used for water quality measurements at the start.

Before the start of the test, the required number of empty test vessels (250 mL conical flasks),
were loosely stoppered with -foam bunl,gl covered with alumi')uum foil that was secured by
autoclave tape and sterilised by autoclaving (121'C for at least 15 minutes). After the
addition of the inoculated test medium (100 mL), each flask was then loosely plugged with a
foam bung.

The medium used for the control groups was prepared as described for the test media except
that no test substance or solvent were added and a larger volume (700 mL) of medium was
made.

13



3.4.2 Test concentrations

The first range finding test employed nominal test concentrations of 0. 1, 1.0 and 10 mg/L.

After 72 hours, algal growth was inhibited by 40, 96 and 99% respectively.

The second range finding test employed nominal test concentrations of 0.001, 0.01, 0.1 and
1.0 mgIL. After 72 hours, algal growth was inhibited by 70 and 95% at 0.1 and 1.0 mg/L
respectively; no significant inhibition occurred at 0.00 1 or 0.01 mgfL.

The definitive test concentrations, selected based on the results of the range finding tests,
were 0.00970, 0.023 1, 0.0470, 0.103, 0.227 and 0.5 mg GST/L.

3.4.3 Stability of test concentrations

The test concentrations of GST in the acetone solvent stock solutions were measured using a
High Performance Liquid Chromatographic method of analysis with LUV detection (see
Appendix 3). At the start of the definitive test, a single sample (10 mL) was taken from the
freshly-prepared solvent stock solutions for analysis.

3.4.4 Environmental conditions

Conical flasks (250 mL) each containing control or test culture (100 mL) were placed in an
illuminated orbital incubator according to a random number sequence. The cultures were
incubated, without renewal of medium for 72 hours under continuous illumination (nominally
4440 to 8880 lux.) provided by 6 x 30 W "cool white" 1 metre fluorescent tubes. The
temperature was mainta~ined at 23 ± 2'C.

Temperature and pH of control and test flasks at the start and end of the test were recorded.
Gaseous exchange and suspension of the algal cells were ensured by the action of the orbital
shaker, oscillating at a nominal 150 cycles per minute. The minimum and maximum
temperature and light intensity (four corner positions and in a central position of the random
block design) within the test area were determined each day. To minimise the impact of
differences in light intensity across the test area on algal growth, control and test flasks were
re-positioned in the test area each day during the definitive test.

3.5 Measurement of growth

Samples were taken from control and test flasks at 24, 48 and 72 hours and the cell densities
measured using a Coulter Z Series Particle Count and Size Analyser.

The estimate of cell numbers in each sample was based on the mean of three consecutive
counts, corrected for background counts of uninoculated OECD medium. The presence of
any abnormal cells was also noted during screening of each test level.

14



3.6 Evaluation of data

The data were compiled in an Excel spreadsheet and analysed using SAS 9.1 (SAS Institute
2002), using concentrations of GST calculated from the levels measured in samples of the
solvent stocks and taking into account the dilution factor employed to prepare the test media
(1:10,000).

The area under the curve was divided by initial count and total time to give AUCP (Area
Under the Curve expressed as a Proportion of the initial cell count), where a value of 1
represents no growth and a value of 0 represents complete toxicity (all algae killed). In order
to estimate the concentration at which 50% inhibition of growth occurred (EC 5o), sigmoidal
curves were fitted to AUCP and growth rate. For both variables, 0% inhibition was defined
as the solvent control mean and 100% inhibition was defined as no growth. The minimum of
the curve (for infinite concentration) was bounded between 0 and 1 for AUCP and between -

1000 and 0 for growth rate. The formulae for these curves are given below:

Con Control

AUCP Min + 5Con - otherw'ise where e s log Iocnta io

1+ 50Co - ~pe x: EC5
50 (Con + 1) - 100Min

Con Control
Con -Min

Growth rate - jMmn + 50o p Otherwise

50 Con - 100Mmn

Con =an estimate of the solvent control mean
Min an estimate of the minimum of the curve
s =slope estimate

Yield was calculated for each test culture as the final cell density (after 72 hours) minus the
presumed initial cell density of 1 X 10 cells/mL. A mean yield value for each test
concentration was calculated and the percentage inhibition was determined using the formula
below:

% Inhibition = ((YC - YT) / YC) X 100

Where Y0  mean value for yield in the solvent control group
YT = value for yield in treatment replicate

All 95% confidence intervals for EC5 0 were calculated using the likelihood ratio method
(Donaldson and Schnabel, 1985). The EC10 (with 95% confidence interval) was also
estimated by reparameterising the above formulae.

For growth rate, AUCP and yield, Williams' test (1071, l97") was also used to compare each
treated group with the solvent control unless there was evidence of a non-monotonic dose-
response relationship, in which case Dunnett's test (195 5, 1964) was used.

For growth rate, AUCP and yield, the t-test was used to compare the control group with the
solvent control.

15



3.7 Validity criteria

For the test to be valid:

* the cell concentration in control cultures should have increased by a factor of at least
16 within 72 hours;

* growth at one test concentration should be similar to the control group and one
concentration should show a greater than 50% decrease in growth compared to the
control (except where the test substance is not toxic to algae);

" the mean coefficient of variation for daily growth rates (days 0-1, 1-2 and 2-3) in the
control cultures must not exceed 3 5%;

* the coefficient of variation of average specific growth rates during the test in replicate
control cultures must not exceed 7%.

3.8 Protocol deviations

There were no deviations to the protocol.

16



4. Maintenance of records

All specimens (if appropriate), raw data and study related documents generated during the
course of the study ( together with a copy of the final report will
be lodged in the,

Specimens and records will be retained for a minimum period of one year from the date of
issue of the final report. At the end of the one year retention period the Sponsor will be
contacted and advice sought on their future requirements. Under no circumstances will any
item be discarded without the Sponsor's knowledge.

c ~ illretain the Quality Assurance records relevant to this study and
a copydfthYih fial reportin its archive indefinitely.

17



5. Results

5.1 Chemical analysis

The results of chemical analysis are given in Table 1 and example chromatograms are
illustrated in Appendix 3.

The measured levels of GST in samples of the solvent stocks ranged between 94 and I110% of
their nominal values. Using the measured levels in the stock solutions and taking into account
the dilution factor employed for the preparation of the test media (1: 10,000), the calculated
test levels were 0.00947, 0.02 18, 0.0481, 0.105, 0.250 and 0.492 mg/L- and these values have
been used in calculation of the test results.

5.2 Algal growth

Individual cell densities for each culture and the mean values are given in Table 2. The
calculated area under the growth curve, average specific growth rate and yield values are
given in Table 3 and are expressed in terms of percentage inhibition by comparing the test
group value with that of the solvent control curve.

The test results have been expressed in termis of calculated test concentrations of GST. The
following values were derived from the data:

Average specific growth rate

ErCi0 (0 -72 h) 0. 117 mgfL (95% confidence limits, 0.0495 and 0.24 mg/L)

ErC5o (0 - 72 h) :>0.492 mg/L (95% confidence limits unavailable)

No observed effect concentration (NOEC) 0.00947 mgfL

Lowest observed effect concentration (LOEC) 0. 0218 mg/L

Area under the growth curve

EbCl10 (72 h) :0.0122 mg/L (95% confidence limits, 0.00355 and 0.0339 mgfL)

EbC5o (72 h) :0.164 mg/L (95% confidence limits, 0.107 and 0.254 mg/L)

No observed effect concentration (NOEC) <0.00947 mg/L*

Lowest observed effect concentration (LOEC) : 0.00947 mg/L

*the results of statistical analysis indicated that at 0.00947 and 0.02 18 mg/L the levels of
inhibition (14.9 and 12.0% respectively) for area under the growth curve were significantly
lower when compared to the solvent control, so a statistically derived NOEC was not
idenitifIied for this parameter.
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However, an EbCIO value calculated using the curve fitted to the data gave a value of 0.0 122
mg/L. Since the EbClo was higher than the lowest level employed in the test, this value
(0.0122 mg/L) is considered to represent the level of no effect to the test organism for area
under the growth curve.

Yield

EyClo (0 - 72 h) 0.02 19 mg/L (95% confidence limits: 0.0008 12 and 0.283 mgfL)

EYC 5 0 (0 - 72 h) : 0.264 mg/L (95% confidence limits, 0.12 and 0.5 82 mg/L)

No observed effect concentration (NOEC) 0.00947 mg/L

Lowest observed effect concentration (LOEC) : 0.0218 mg/L

The mean coefficient of variation (CoV) for daily growth rates in solvent control cultures
ranged between 3.78 and 7.0 6% during the definitive test and the CoV for the average
specific growth rates of solvent control cultures was 1.41% during the 72 hour exposure
period.

The mean coefficient of variation (CoV) for daily growth rates in control cultures ranged
between 3 .3 0 and 6.34% during the definitive test and the CoV for the average specific
growth rates of control cultures was 0.647% during the 72 hour exposure period.

These results indicate that the validity criteria for this study guideline were met.

5.2.1 Observations

No microscopic abnormalities of the cells were detected.

5.2.2 Environmental parameters

The measurements of water quality (temperature and pH) in control and test flasks are

sun~aa ised Il inbile 4; they remained witin acceptable limits throughout the study.

The temperature of the incubator ranged between 22.1 and 23.1 'C.

At the start of the test, the test media were colourless.

19



6. Conclusions

After 72 hours of exposure to GST, the ErC50, EbCSo and EyC 5 0, were
>0.492, 0.164, and 0.264 mg/L respectively.

TheErCio, EbClo and EyCjO, were 0.117, 0.0122 and 0.0219 mg/L, respectively.

The "no observed effect concentration" (NOEC) for growth rate was 0.00947 mg/L, for area

under the growth curve was <0.00947 mg/L and for yield was 0.00947 mg/L.
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Figure I Inhibition of growth

a) Average specific growth rate and area under the growth curve
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Table I Measured concentrations

Nominal GST coe. Measured GST concentrations (mglmL) Calculated measured
concentration *mgfmL 0 hours %N ing[L

0.0970 0.0947 98 0.00947

0.231 0.218 94 0.0218

0.470 0.481 102 0.048 1

1.03 1.05 102 0.105

2.27 2.50 110 0.250

5.0 4.92 98 0.492

%/N measured concentration expressed as a percentage of the nominal concentration (calculated using
unrounded values but expressed to 3 significant figures).

* solvent stock concentrations (mg/mE) were used to calculate the concentrations in aqueous media
(mg/b) using the following equation:

concentration in solvent stock (mglmL) x 0. 1 (volume of solvent used/b)

22



Table 2 Cell densities
Exposure concentrationCeldnies(ls/L

(mg GST/L) ReplicateCeldnies(ls/b

Nominal Calculated number 24 hours 48 hours 72 hours

Control RB. 44283 336583 1648933
R245617 370317 1698467

R 3  54850 392917 1566733
R.4  52550 354583 1625333
R5  42850 336683 1591067
F,6  50017 381617 1558867

Mean 4836] 362117 1614900

Solvent nd R,1  43050 462650 1869667
Control R250617 501283 1833833

R3s 54817 480350 1869667
R.4  51417 438350 1795933
R.5  47050 433217 1817133
R6s 49317 475017 1543000

Mean 49378 465144 1788206

0.00970 0.00947 R,1  37617 396550 1501867
R237050 406683 1469333

R.3  41250 416450 1568400

Mean 38639 406561 1513200

0.0231 0.0218 R,54050 556217 1749200
R.2  40750 409350 1213533
R.3  35350 470983 1355833

Mean 43383 4788.50 1439522

0.0470 0.0481 R,1  41750 442750 1466200
R.2  39650 351750 1150500
R.3  32850 365283 1133000

Mean 38083 386594 1249900

0.103 0.105 R,1  69083' 676317 a 1799100'
R,2  28617 196050 833633
R,3  30450 314150 928167

Mean 29533 25-5100 880900

0.?27 0.250 R, 50850' 465850' 1427733a
R.2  29717 197950 1043967
R.3  30417 330417 954467

Mean 30067 264183 999217

0.5 0.492 R,1  25483 121550 529033
R.2  23017 104483 325133
R,2  27350 80150 253200

Mean 25283 10206] 369122

not applicable
nd not determined (solvent stock analysis only)
RI-R6  replicate number
a replicates removed from calculations due to consistently high cell counts HrFooghont the test, wiich waLs

attributed to potential bacterial growth within the test media and therefore considered to be anomalous

Note the initial cell density was estimated to be 1.30 x i04t/iL.
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Table 3 Inhibition of growth

Nominal Calculated Sample%
Parameter Concentration Concentration sie Mean Iniiin p

(mgfL) (mgIL) sieIibto

Control -6 0.071 1.9 0 .25 4 T

Solvent Control nd 6 0.072 0.0 -

0.00970 0.00947 3 0.070 3.2 0.1 3 e~

Gotraet72hus 0.0231 0.0218 3 0.069 4.4 .47w

Grwh aeto7 hus 0.0470 0.0481 3 0.067 7.0 0 .003 **w

0.103 0.105 2 0.062 13.6 <O.OOl***W

0.227 0.250 2 0.064 11.2 <O.ool**W

0.5 0.492 3 0.049 31.3 <0.001-w*~

Control - 6 0.065 1.4 0 .7 2 6 T

Solvent Control nd 6 0.066 0.0 -

0.00970 0.00947 3 0.056 15.3 0.2w

Growth rate 0 -24 0.0231 0.0218 3 0.060 8.9 .22w

hours 0.0470 0.0481 3 0.055 16.4 O.O3''w

0.103 0.105 2 0.045 32.1 <O.OOl***W~

0.227 0.250 2 0.046 30.9 <O.OO1'**W

0.5 0.492 3 0.039 42.0 <0.00Il*- *

Control - 6 0.084 10.2 0.019*TA

Solvent Control nd 6 0.094 0.0 -

0.00970 0.00947 3 0.098 -4.9 >0.999""

Growth rate 24 -48 0.0231 0.0218 3 0.100 -7.3 >0.999""
hours 0.0470 0.0481 3 0.097 -3.3 >O0.99W

0.103 0.105 2 0.089 5.1 0.541w'

0.227 0.250 2 0.089 4.6 0.541w"

0.5 0.492 3 0.058 38.4 <O.OOl***W

Control - 6 0.062 -11.2 0.082 1

Solvent Control nd 6 0.056 0.0 -

0.009701 0.00947 -0.055 2.4 >0.999D

Growth rate 48 -72 0.0231 0.0218 3 0.046 18.5 0.1110
hours 0.0470 0.0481 3 0.049 13.0 0.403 D

0.103 0.105 2 0.053 6.0 0.9720

0.227 0.250 2 0.057 -1.2 >0.9990

0.5 0.492 3 0.052 7.0 0.898D

not applicable
ad not determined (solvent stock analysis only)
p values are for the comparison with Solvent Control using Williams' test (W), Duninett's test (D)

and the t-test (T) *p <0.05, **p <0.01, "' p <0.001

A :the statistically signrifficant level of inhibition between control and solvent control cultures for 24 - 48 hour

growth rate ( 10.2%) is acknowledged but is not considered to impact on the results of the Study as all statical

calculations are based on the growth in the solvent control cultures. The cell numbers achieved and the growth

observed in the control cultures met all of the appropriate validity criteria for this study type (see section 5.2).
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Table 3 Inhibition of growth (continued)

Nominal Calculated Sml
Parameter Concentration Concentration smpe Mean iniiin p

(mg/L) (mg/L) szehiitn

Control -6 28.6 13.8 0.004* *T A
Solvent Control nd 6 33.2 0.0 -

0.00970 0.00947 3 28.2 14.9 .Ol8w

Area under curve to 72 0.0231 0.02 18 3 921.0 01*

hours 0.0470 0.0481 3 24.6 25.9 <.OO1I***
0.103 0.105 2 16.8 49.4 <fJ0 0 1 ***W
0.227 0.250 2 18.5 44.4 <O.OOl''*'

0.5 0.492 3 6.9 79.3 .O0l* *

Control - 6 1604900 9. . 0

Solvent Control nd 6 1778206 0.0 -

0.00970 0.00947 3 1503200 15.5 0 .0 8 7 w

0.0231 0.0218 3 1429522 19.6 O.O37*w~
Yield 0.0470 0.0481 2 1298350 27.0 .OlS'*'

0.103 0.105 2 1306367 26.5 .15*w

0.227 0.250 3 1132056 36.3 <O.OOl***W
0.5 0.492 3 369122.0 79.2 <O.OOl**'*'

- not applicable
nd not determined (solvent stock analysis only)
p values are for the compaison with Solvent Control using Williams' test (W), Dunnett's test (D)
andthet-test(T)*p<0.05, **p<0.01, ***p<0.001

A :the statistically significant level of inhibition between control and solvent control for area under the growth
curve is acknowledged but is not considered to impact on the results of the study as all statistical calculations are
based on the growth in the solvent control cultures. The cell numbers achieved and the growth observed in the
control cultures met all of the appropriate validity criteria for this study type (see section 5.2).
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Table 4 Environmental parameters

a) Temperature and pH

Exposure concentration Temperature 'C pH
(mg GSTIL)

Nominal Calculated 0 h 72 h 0 h 72 bi

Control -22.6 23.2 7.81 8.21

Solvent nd 22.6 23.1 7.80 7.68
Control

0.00970 0.00947 22.5 23.3 7.78 7.49

0.0231 0.0218 22.5 22.8 7.78 7.35

0.0470 0.0481 22.6 23.0 7.78 7.26

0.103 0.105 22.5 23.1 7.78 7.11

0.227 0.250 22.6 22.6 7.78 7.05

0.5 0.492 22.7 23.0 7.78 6.98

not applicable
nd not determined (solvent stock analysis only)

b) Light intensity

Incubator Light intensity (lux)
positions Day 0 Day 1 Day 2 Day 3

Top, left 6420 6500 6480 6360

Bottom, left 6350 6310 6270 6440

Centre 7380 7320 7350 6860

Top, right 6640 6780 6700 6550

Bottom, right 6640 6690 6660 6640

Mean 6686 6720 6692 6570

Range (%1) -5.01±10.4 -61+. -631+9.8 -3.21+4.4

26



Appendix I Certificate of Analysis

CERTIFICATE OF ANALYSIS

NAME OF SAMPLE : GST
LOT NO. OF SAMPLE: Lot numbel. JDATE OF ANALYSIS : 2008/02/25

COMPOSITION

2.7



Appendix 2 Algal Nutrient Medium (OECD)

Four stock solutions were prepared according to the following table, using filtered,
dechlorinated tap water which had been softened and treated by reverse osmosis, before
microfiltration and purification (resistivity of 18 Megohmlcm). Stock solutions were
sterilised by autoclaving (solutions 1-3) or by membrane filtration (solution 4) before being
stored at V0C in the dark.

Aliquots of stock solutions 1-3 were further diluted with the same diluent and autoclaved
again to produce the working strength nutrient medium. Stock solution 4 was added to the
medium on the day of use. The pH of the medium after equilibration with air is
approximately 8.

Concentration Volume of stock Final
Nutrient in stock solution solution per litre concentration in

of final medium test solution
(g/J) (mL) (mg/b)

Stock solution 1: macro-nutrients

NH-1C1 1.5 10 15
MgCI2 .6H42 0 1.2 12
CaC12.2H 20 1.8 18

MgSO4 .7H-20 1.5 15
KH2PO4  0.16 1.6

Stock solution 2: Fe-EDTA

FeC13.6H20 0.064 1 0.064
Na2EDTA.2H20 0.1 0.1

Stock solution 3: trace elements

1H3130 3  0.185 1 0.185
MnICL2 .H 20 0.415 0.415

ZnICL2  3 x 10-' 3 x 10-3

CoCI2.6H20 1.5 x 10-3 1.5 X 10-3

CUC12.2H 20 10-1 10-5
Na2MAO, 2f ' _03 7 x 1-

Stock solution 4: NaHCO3

NaHCO3  50 1 50
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Appendix 3 The Determination of GST in Acetone

General principle

Samples were diluted with acetonitrile:water (50:50 v:v). Quantitation was performed using
liquid chromatography with UV detection (HPLC-UTV).

Materials Grade
Acetonitrile HPLC
Potassium dihydrogen orthophosphate AR
Water I-PLC

Preparation of reagents

Preparation of actonitrile :water (50:50 v:v):
Acetonitrile (500 mL) and water (500 mE) were thoroughly mixed prior to use.

Preparation of 0.01 M potassium dihydrogen orthophosphate:
Potassium dihrydrogen orthophosphate (1.3 6 g) was added to water (1000 mL) and thoroughly
mixed prior to use.

Preparation of 0.01 M potassium dihydrogen orthophosphate:acetonitrile (50:50 v :v):
0.OlM Potassium dihrydrogen or-thophosphate (500 mL) was added to acetonitrile (500 mE)
and thoroughly mixed prior to use.

NOTE - to prepare different volumes of the above reagents, the ratio of the individual

components was maintained.

Test substance solutions

GST was accurately weighed (corrected for purity) and dissolved in acetonitrile to give a
stock standard solution of 10 mg/mL. The stock standard solution was diluted progressively
wit . acetonitrile to give intermediate standard solutfc-ns.

An appropriate intermediate standard solution was diluted progressively with
acetonitrile:water (50:50 v:v) to produce a series of calibration solutions in the range 0.5 to
10 tig/mL.

Sample analysis procedure

An aliquot (10 mE) of the sample was diluted by a factor of 5 with acetonitri'le:water (50:50
v:v). Any further dilutions where required were performed using acetonitrile:water (50:50
v:v), prior to quantitation by HPLC-UY.
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HPLC-UV conditions

Instrument: BIP 1100

Column: Supelcosil LC-ABZ (25 cm x 4.6 mm. x 5 g~m)

Mobile phase: 0.OJM potassium dihydrogen

orthophosphate:acetonitrile (50:50 v:v) (isocratic)

Flow rate: 1 mE/mi

Oven temperature: 400C

Injection volume: 100 [tL

Wavelength: 210 rDm

Retention time: approx. 12.5 minutes

LOQ: 0.005 mg/mI

LOD: 0.5 j[ig/mL (equivalent to 0.0025 mg/mE in acetone solution)
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Calculation of results

Test samples were quantified using the following equation:

Residue found (mg/mL) = x x I x D xI
M 1000

Where x (residue concentration in final solution) was calculated using the linear regression:

y =mx +c where x (concentration in jig/mnL = -

c = intercept
In = slope

y = peak area of sample
M = matrix concentration (mnL/mL)
D =dilution factor

Example calculation of GST detected in a sample of acetone treated at 0.47 mg/mL,

(analytical identification 1 0/MTU/23 40).

Linear regression yinx + c

y =87.1380x - 20.1298

where y =398.7
in =87.1380
c =-20.1298

Therefore, concentration of GST (x) 398.7+ 20.1298

87.13 80

- 4.807 tg/mL

Matrix concentration = 0.2 mE/mE
Dilution factor =20

GST detected (mg/mL) - 4.807 tig/mL x 20
0.2 inL-.rnjL x I O~ -

- 0.481 mg/mL
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RESULTS AND DISCUSSION

Calibration

The chromatographic response to GST was shown to be linear over the range of
concentrations 0.5 to 10 tg/mL,. Typical calibration data are presented in Table 1 and Figure
1. Typical chromatograms of calibration standards are presented in Figures 2 and 3.

Validation

The methodology for the determination of GST in acetone was validated at 0.005 and 5

mg/ni. The validation data is summarised in the following table:

Fortification level Mean recovery CV
(mgmL) %) %

0.005 101 3.8
5 105 5.4

(103) (49)
overall values

Limit of quantitation (LOQ)

The limit of quantitation is defined as the lowest fortification level at which acceptable
recovery data are obtained. The validation of the methodology for the determination of
residues of GST in acetone, demonstrated that it can be accurately determined at a limit of
quantitation (LOQ) of 0.00 5 mg/ni.

Limit of detection (LOD)

The limit of detection of the method is defined as the value of the lowest calibration standard
chromatographed that gave a peak height to baseline noise ratio 3' . For this study the limit
of detection for GST was 0.5 ig/mL (equivalent to 0.0025 mg/mE in acetone).

Sampie

Samples from the test were analysed in a suitably sized batch along with control samples
fortified with GST which acted as procedural recovery samples. Procedural recoveries
performed on control acetone were in the range 70 to 110% confirming the validity of the
methodology on the day of analysis. Typical chromatogramns of untreated, untreated fortified
with GST and treated extracts are presented in Figures 4 to 6.
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TABLE 1

Typical standard calibration for GST by ILPLC-UYV

Standard concentration (jig/mE,) Peak area

0 0
0.5 35.4
1 66.3
2 141.4
3 216.4
4 314.6
5 430.2
6 495.7
7 593.5
8 675.8
9 760.8

10 864.5

Calibration curve: y =87.13 80 x - 20.1298 (batch 2)

r =0.9990

Where x =concentration
y =peak area
r = regression coefficient
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TABLE 2

Validation of GST in Acetone

Analytical GST detected Recovery Mean ofaiaiont
identification (mglmiL) (%) (%/) ofvaiaio

Con A ND

Con B ND)

FO.005 mg/mi. A 0.005 10 102

FO.005 mg/mi. B 0.00522 104

FO.005 mg/mL C 0.00507 101 101 3.8

FO.00O mg/iL D 0.00510 102

F0.005 mg/mi. E 0.00482 94

F5 mg/mi. A 4.75 95

F5 mg/mL B 5.32 106

F5 mg/mLi.C 5.49 110 105 5.4

F5 mg/mL D 5.29 106

F5 mg/mL E 5.31 106
Overall mean = 103%
Overall coefficient of variation =4.9%

ND - Not detected (<LOD of 0. 0025 mg/mL)
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FIGURE 1

Typical standard chemical calibration for GST by HPLC-UV
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FIGURE 2

Typical chromatogram of a 0.5 jig/mL GST calibration standard

VWD1 A, Wavelength=210 nm (F.\CHEMST-1\LCDATA--1\MTU0427\132A\B200001 7.D)
n-AU
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FIGURE 3

Typical chromnatogram of a 10 jig/mL GST calibration standard

VWD1 A, Wavelength=21 0 nm (F:\CHEMST-1 \LCDATA -1 \MTU0427\B2A\B2000028 D)
n-AU
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FIGURE 4

Chromatogram of an untreated acetone sample

(analytical identification acetone Con A)
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FIGURE 5

Chromatogram of an untreated acetone sample fortified
with 5 mg/mL of GST

(analytical identification acetone F5 A)

VWD1 A, Wavelength=21 0 nm (F:\CHEMST-1 \LCDATA--1\MTTU0427\B2A\B2000023.D)
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FIGURE 6

Chromatogram of a sample at 0.47 mg/mL
(analytical identification 101GST12340)

VWD1 A, Wavelength=21 a nm (F:\CHEMST-1 \LCDATA-1\MTU0427\B2A\B2000035.D)
rriAU
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Appendix 4 Eye Research Centre GLP Compliance Statements

a) 2008

THE DEPARTMENT OF #JEAJTUD.EJ1E.jGOVERNMENT
OF THIC )

GOOD LABORATORY PRACTICE

STATEMENT OF COMPLIANCE
IN ACCORD)ANCE WITH DIRECTIVE 2004/9/EC

TEST FACILITY TEST TYPE

Analytical Chemistry

Ecosystems
Environmental Fate
Environmental Toxicity
Mutagenicity
Phys/Chem Testing
Toxicology

DATE OF INSPECTION

28t January 2008

A general inspection for compliance with the Princ}1 of Good Laboratory Practice
w_- -arr~ed ou't at the ab )vp te'- fa'-ility as p' ,-t of t\ -,PC( "liance Progranime

At the time of inspection no deviations were found of sufficient magnitude to affect
the validity of non-clinical studies performed at these facilities.
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Appendix 4 Eye Research Centre GLP Compliance Statements

b) 2009

THE DEPARTMENT OF HEALTI-LOF-THE GOVERNMENT
OF TILE

GOOD LABORATORY PRACTICE

STATEMENT OF COMPLIANCE
IN ACCORDANCE WITH DIRECTIVE 2004/91EC

TEST FACILITY TEST TYPE

Analytical/Clinical Chemistry
Ecosystems

J Environmental Fate
Environmental Toxicity
Mutagenicity
Phys/Chem Testing
Toxicology

DATE OF INSPECTION

17-19 February 2009

A general inspection for compliance with the Priucns of Good Laboratory Practice
was carried out at the above test facility as part of Qth4 --. P Compliance Programme.

At the tirme of inspection no de-viations -were found of sufticicomt trnagni-de 10 afict
the validity of non-clinical studies performed at these facilities.
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Appendix 4 Eye Research Centre GLP Compliance Statements__-

c) 2010

THE DEPARTMENT OF ]HEAT TT- nA1" TT1OVTERNMENT
OF TH]J

GOOD LABORATORY PRACTICE

STATEMENT OF COMPLIANCE
IN ACCORDANCE WITH DIRECTIVE 2004/91EC

TEST FACI1_XTY,,,_,, TEST TYPE

Analytical/Clinical Chemistry

* Ecosystems
Environmental Fate) Environmental Toxicity

/ Mutagenicity
/ Physico-cheinical Testing

Residue Studies
Toxicology

DATE OP INSPECTION

26 Janu~ai'y 2010

A general inspection for compliance with the Principe{ odLbraoyPatc
was carried out at the above test facility as part of the~ rLP Compliance Programme.

At the time of inspection no deviations were found of sufficient magnitude to affect
the validity of non-clinical studies performed at these facilities.
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C enter for Reugulatoiy Services, Inc.
51&0Wolf Run Shoals Road * Woodbridge, VA 22 192-5755

Telephone 703 590 7337 * Fax 703 580 8637
cfrsrv~aol.comn

F ED I P i1 2:3 8
February 18, 2011

U.S. Environmental Protection Agency - East
TSCA Section 8(e)
Room 6428
1201 Constitution Avenue, NW
Washington, DC 20460-000 1

SUBJECT: Notice in Accordance with TSCA Section 8(e)

Prolonged Toxicity to Diaphnia Magna

-- has received the final report, February 11, 2011,
regarding prolonged toxicity to Daphnia Magna for the substance

- which was the subject of
PMIN P94-1487. The full chemical name of this substance is considered CBI, generically
identified as thia alkanethiol.

The conclusion of this test resulted in finding that the NOEC for parental mortality to be
0.0321 mg/L.

Please note that the complete chemical identity of this substance Is considered
Confidential Business Information. Also enclosed is a sanitized copy of the report.

Sincerely,

William A. Olson, Ph.D.
Consultant

WAO:gbt
MTCA33-8E-3

Enclosure
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Cc:
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Compliance with Good Laboratory Practice

GST: Prolonged Toxicity to Daphnia Magna

The study described in this report was conducted in compliance with the following Good
Laboratory Practice standards and I consider the data generated to be valid.

Thq byo LaoaoyPatc euain Statutory Instrument 2004 No. 994). a
amendi byo LaoaoyPatc euain Statutory Instrument 1999 No. 3106,)a

OECD Principles of Good Laboratory Practice (as revised in 1997), ENV/MC/CHEM
(98) 17.

EC Commission Directive 2004/] 0/EFC of I11 February 2004 (Official Journal No L
50/44).

These principles of Good Laboratory Practice are accepted by the Regulatory Authorities of
the United States of America and Japan on the basis of Intergovernmental Agreements.

/ Date

5



Quality Assurance Statement

GST: Prolonged Toxicity to Daphnia Magna
The following inspections and audits have been carried out in relation to this study:

Study Phase Date(s) of Inspection Date of Reporting to Study
Director and Management

Protocol Audit 19 Aug 2008 19 Aug 2008
Protocol Amendment No. 1 29 Sep 2009 29 Sep 2009
Protocol Amendment No.2 08 Oct 2009 08 Oct 2009
Protocol Amendment No.3 04 Feb 2010 04 Feb 2010

Protocol Amendment No.4 31 Mar 2010 31 Mar2010

Report Audit 07 Dec 2010-09 Dec 2010 09Dec 2010
Process based inspections: At or about the time this study was in progress inspections of
procedures employed on this type of study were carried out. These were conducted and
reported to appropriate Company Management as indicated below:

Process Based Inspections Date(s) of Inspection Date of Reporting to
Management

Sampling of test media for 05 Jul 2010 05 Jul 2010
chemical analysis

Counting of Daphnia 06 Jul 2010 - 07 Jul 2010 07 Jul 2010
juveniles/transfer of parents

Standard preparation 07 Jul 2010 07 Jul1 20 10

Experimental set-up 27 Jul 2010 27 Jul 2010

Environimental 12 Aug 2010 12 Aug 2010
mcasurements

Measurement of Daphnia 27 Aug 2010 27 Aug 2010

Chromatography 17 Sep 2010 17 Sep 2010

Results processing 23 Sep 2010 23 Sep 2010

Fortification procedures 21 Oct 2010 21 Oct 2010

Sample preparation (to 01 Nov 2010 01 Nov 2010
include sample tracking)

S-impilarly an inspection of the facility where this study was conducted was carried out on an
,,_ 'ar -aa1-6- -Th7Th enspections were reported to Company Management.

Date



Contributing Scientists

GST: Prolonged Toxicity to Daphnia Magna

Study management

Aquatic Ecotoxicology and Biodegradation

Other responsible personnel

Aquatic Ecotoxicology and Biodegradation

Ii

Expert department

Environmental Analysis
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Summary
The effect of GST on the reproduction of Dciphnzo iagna was assessed under semi-static
exposure conditions over a period of 21 days using the methods detailed in the OECD
Guideline for Testing of Chemicals, No. 211 "Daphnia mugncl, reproduction test" (1998).
Due to the hydrolytic nature of the test substance, aspects of the study were designed
following guidance outlined in OECD "Guidance Document on Aquatic Toxicity Testing of
Difficult Substances and Mixtures "Num ber 23 (EN V/JMIMONO(2000)6), to ensure the test
organism was exposed to both parent and degradate products.

Groups of ten, individually-housed Dap.hnia were exposed for 21 days to the test substance
prepared at nominal concentrations of 0.001, 0.0032, 0.01, 0.032 and 0.1 mg/L. The test
media were prepared in Elendt M4 medium using a series of acetone stock solutions. The test
media were renewed daily during the definitive test to ensure the Daphnia were exposed to
maintained concentrations of the parent substance. As an auxiliary solvent was used to
prepare the test media, a solvent control group (0.1 mL acetonle/L) comprising twenty
Daphnia and a diluent (Elendt M4) control group, comprising ten Daphnia, were employed
in the study.

The test was initiated with first instar Dophnia that were less than 24-hours old. Daily
records were maintained for mortality, floating and physical appearance, number of gravid
animals, live and dead neonates, and the presence of aborted eggs and moulted carapaces.
JDophnici were fed each day with a suspension of the unicellular green algae
Ps eizdokzrchneriellc subilcopitacit.

It was not possible to develop an analytical method with sufficient sensitivity to detect the
required levels of GST in Elendt IV14 medium. Therefore, an analytical method was
developed to measure the levels of GST in solvent stock solutions.

The measured levels of GST in samples of the solvent stock solutions ranged between 85 and
109% of their nominal valu-es Using the levels measured in the stock solutions and taking
into account the dilution factor for preparation of the test media (lI -l0,000), the levels of GST
in the aqueous media were calculated to be 0.000893, 0.00317, 0 00930, 0.0321 and
0. 10 1 mg/L

Patental mortality (Day 21)

Parental mortality ()/calculated GST conicentrations (umg/L)

Control Control 0.000893 0.00317 0.00930 0.0321 0.101

20 10 20 10 0 0 50

Base d on these dlata, the EC50 value for the parental generation was calculaited as
co () 10 1 ing/L (0 I10 m /L):V thle ECmo anid EC invatues were calculated as 0 (0699 and
00590 mg/L respectively

The NOEC ("no obser-ved effect concentration") for parental mortality was found to be
00 32_t mgicL



The LOEC ("lowest observed effect concentration") for parental mortality was found to be
0. 101 m cg/L.

No significant effects on either the physical appearance or mobility of the surviving adult
Daphniai were observed.

Growth

Statistical analysis of the lengths of surviving adults after 2 1 days of exposure to GST
indicated no adverse effects on growth.

The NOEC for length of surviving adults was found to be 0. 10 1 mg/L.

The LOEC for length of surviving adults was found to be >0. 10 1 mg/L.

Reproduction

Statistical analysis of the total number of live neonates produced by each surviving adult in
the test gyroups compared to the solvent control group indicated that reproduction was
significantly reduced at a GST concentration of 0. 10 1 mg/L.

The NOEC for reproduction was found to be 0.0321 mg/L.

The LOEC for reproduction was found to be 0. 10 1 mg/L.

Under the conditions of the test, the following EC to, EC2o and BC50 values were derived:

Reproduction
(calculated GST concentr-ations; nig/L)

2 1-day EC 1( 0.0696 [0.0277, 0.100]

2 1-day EC,(0  0.0966 [0 0690, 0.1961

21-day ECYo >0 101

H95% i corifiden~c linmra,.

Statistical analysis of the time taken to produce the first brood of neonates indicated no
sgif icant effect

The NOEC for first brood timnes was found to be 0. 10 1 mg/L

The LOEC for first brood times was found to be >0.101 mrng!L.

Statistical analysis of the numbers of dead neonates or aborted eggs prodluc ed by each
surlviving adlult in the test groups comipared to the solvent control group indicated that

incoiiate sUrvia I V as ad,cICSi S Iy fC WL1 C01 L cui oiictations o 0. 0 3 2 aiid 0' i0 in,,.

The NOEC for production of dead neonates was found. to be 0.00930 mg/L.

The LOEC for production of dead neonates w~as found to be 0.032 t m-/L
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1. Introduction

The objective of this study was to examine the prolonged toxicity of GST to Daiphnia matgna.
This was assessed by observations of the mortality of parental Daphnia, counts of the
numbers of neonates produced during 21 days and the calculation of specific effect
concentration rates (EC10, EC20 and. BC50), the lowest observed effect concentration (LOEC)
and the no observed effect concentration (NOEC) for reproduction.

The study was conducted uising methods based on the OECD Guideline for Testing of
Chemicals, No. 211 "Daphnia inagna, reproduction test" (adopted 1998).

The protocol was approved by nd the Study
Director on the 18 August 2008 and by the Sponsor on 25 August 2008.

The sruldL was-conducted at

The experimental phase of the study was conducted between 24 October 2008 and
2 September 20 10, respectively.

Information provided by the Sponsor indicated that at 25'C, under abiotic aqueous conditions
at a pH of 7, the half-life of GST is less than 24 hours. Following inform-ation given in the
OECD "Guidance Documrent on Aquatic Toxicity Testing of Difficult Substances and
Mixtures" Number 23 (EN V/JlvIMONO(2000)6), the study was designed to expose the test
organisms to both parent and degradate products.

The use of a solvent stock solution series followed recommendations in OECD Procedure
211 and Document Number 23 to promote dissolution of the test substance following,
formulation and analytical trials which indicated a low level of aqueous solubility of the
parent substance under test conditions. Acetone was identified as the most suitable solvent
and the study employed a control and solvent control group to ensure any effects on the test
results could be identified.

10



2. Test substance

Identity: OST

Chemical name:

Batch number:

Appearance:

Storage conditions:

Expiry date:.

Purity/Assay-

Water solubility:

Sample received (Huntingdon Site):

Certificate of analysis:



3. Experimental procedure

3.1 Test organism

Daiphnia mlgna Straus used in this study were cultured in-house and were obtained from a
strain originating from the Institute National de Recherche Chlimiquie Appliqu6 (IRChA),
France.

Stock cultures of the Daphnia were maintained as parthenogenic cultures in covered one litre
capacity glass vessels containing Elendt M4 culture medium (approximately 500 to 800 mL).

Cultures were held in a temperature-control[led laboratory at nominally 20 ± 2'C. A
photoperiod of 16 hours light .-8 hours cdark was maintained, with periods (one hour) of
subdued lighting at the beginning and end of each light phase.

The culture medium was renewed at least three times each week. A miaxin-mum of fifteen
adult Daphnia were maintained in each culture vessel.

Cultures were fed daily with a suspension of the unicellular green algae .f-seidokzr7ChMerelC,
sribcapitaci. Algal cultures were grown in synthetic mineral salts mediumn. Concentrated
algal cell suspensions were prepared by removing and centrifuging aliquots of algal culture

an eupnig the algal pellets insmall volumes of dilution mediumn. Appropriat

volumes of these concentrated suspensions were added to each Dciphnic' cultuLre to provide
nominally 0. 1 to 0.2 mrg carbon per daphoid per day, except during the initial three days of
culture when a slightly lower ration was given.

3.2 Procedure for obtaining neonate Daphnia

The day before the start of the test, all neonate daphlucs were removed from the laboratory
cultures. The following day, any neonates produced by the gravid (egg-bearing) adult
Dciphnia were removed from the culture vessel and held in a separate vessel. These animals,
which were less than 24 hours old, were used in the test. The temnperature of the holding
water immilrediately prior to the addition of the neonates to the test vessels for the definitive
test was 21.2o.

3.3 Dilution medium

The test organisms were mnaintained and the test conducted in Eleridt M4 medium
(Appendix 2)_ The m-edium used in the study was prelpared in de-inniseci water

The total hardness and alkalinity of each batch of dilution medium were measured before use

12



3.4 Test substance preparation

The method of preparation used during the definitive test was based on the results of a range
finding tests and a number of formulation trials.

The test media were prepared daily from solvent stock solutions that were prepared on Day 0,
7 and 14 of the definitive test. These stock solutions were stored refrigerated when not in use.

The test substance (87.2 i tL, corrected for purity and density) was dissolved in acetone (10
mLrd) to provide a primary solvent stock solution at 10 mg/miL. This solution was serially
diluted to provide intermiediate solvent stock solutions at L0, 0.32, 0.1, 0.032 and
0.01 mg/mrL. An aliquot (equivalent to 100 aiL/L) of the appropriate stock solution was
added to dilution medium (1000 mL) in a volumetric flask, to provide aqueous test media at
0.1, 0.032, 0.01, 0.0032 and 0.001 mg/L The contents of each flask were shaken vigorously
before use.

The control group was prepared using dilution mediumn but without the test substance. As an
intermediate vehicle was used to facilitate the preparation of the test medium, an additional
control group containing, acetone and dilution medium (100 iL/L) was included in the stu-dy.
The solvent selected for use in this study was based on the results of formulation trials
conducted as part of this study.

3.5 Exposure conditions

3.5.1 Selection of exposure regime and test levels

The study comprised a rangefinding test, including a number of formulation trials, a 48 hour

acute test to confirmn immobility, and the definitive test.

Results of analysis indicated that the formulation method employed at the beginning of the
rangefinding test did not achieve nominal GST concentrations. Therefore, a test based on a
48-hour EC50 acute toxicity to Daphnia study (OECD 201) was conducted prior to the
definitive test, to confirm the expected BC5c, value for Dciphnzc niigna based on published
data.

The range findingr test was conducted at nominal concentrations of 0 000 1, 0.00 1, 0.0 1, 0. 1
and 1.0 mag/L.

After 12 days of exposure, 80% parental mortality was observed at a nominal concentration
of 1.0 mg/L and no live neonates were produced at this concentration At a nomitnal
concentration of 0. 1 mgfL, neonate production was reduced (14%) after 12 days of exposure.
when compared to the control.

The 48-hour ECi(, test was conducted at nomninal concentrations of 0.01. 0 1 and 1.0 ing/LI
After 48 hours exposure, no ininobility was observed at 0.0 i gi/L and ImmnobstLV at 0. 1 and
1.0 ing/L was 30 and 1 00%1/ respectively.



3.5.2 Definitive test

Based on the results of the range finding and 48 hour acute tests, the definitive test employed
nominal concentrations of 0. 00 1, 0.0032, 0.01, 0.032 and 0. 1 mng/L.

Control animals were exposed to dilution medilum alone, and solvent control animals were
exposed to dilution mediumn and. acetone.

Ten, individually-housed, Dazphnia were exposed for 21 days to each test group and dilution
medium control, and twenty individuals to the solvent control group. Dophniol were added to
the test vessels (glass jars, cu. 60 miL capacity) containing control or test medium, according
to a random group order.

3.5.3 Stability of the test concentrations

The concentrations of GST ini solvent stock solutions (used to prepare the test media) were
measured using a HPLC-UV (High Performance Liquid Chromatographic with UV detection)
method of analysis (see Appendix 3).

During the definitive test, samples (5 mE) of the solvent control and test solvent stock
solutions were analysed on the first antI last day each batch was used. The solvent stocks
were used to prepare the aqueous test solutions for seven days consecutively

3.5.4 Medium renewal

Two sets of vessels were employed altemnately during the study. One set was filled with

freshly-prepared media at the start of the test and the Daphnia were added to each vessel.

The test media were renewed daily. On each occasion of renewal, any dead animals were
discarded and the surviving parental Daphnia (mobile and immobile) were transferred to

fresh control or test media in a second set of vessels. Any neonates, unhatched eggs or
carapaces present in the expired media were counted and then discarded After completion of
the analytical and environmental measurements, the vessels containing thle expired media
were emiptied, rinsed thoroughly with purified water and left to drain Until used for the next
renewal.

3.5.5 Feeding

A concentrated suspension of f'scziciolcirchnerieila subcapitcda was added directly to the
mediumn in each control and test vessel at the start and subsequently on each day during the
definitive test. The volume of algal ration given during the definitive test was estimated to be
in the range 0.1 to 0.2 tig, carbon per claphril per day, except during the initial two clays of
thie test when a slightly lower ration was given (nominally 0.075 trg carbon per claphtiid per
day).

3.5.6 Environmental conditions

The temperature of the test area was continuously moiiitored in an additional vessel

containing the same volume of dilution mediumn and was maintained at 19 6 to 22.6CC duringr
the definitive test (see protocol deviations).
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A photoperiod of 16 hours light -8 hours dark was maintained, with periods (one hour) of
subdued lighting at the beginning and end of each light phase. No supplementary aeration
was employed and the pH of the test media was neither adjusted nor controlled during the
study.

The temperature, pH and concentration of dissolved oxygen (DO) of the freshly-prepared
control and test media were measured using the volumnes remaining in the preparation flasks
after the vessels had been filled. Measurements of pH and DO on expired media (24 hours
old) were conducted on pooled contents of medium remaining in the vessels of each exposure
group;, measurements of temperature on expired media were conducted on the first remaining
vessel of each exposure group.

The light intensity of the test area was determined to be 592 and 565 Ilux at the start and end
of the test, respectively.

3.6 Criteria of Effect

Immnobility was defined as the inability to free-swim in the test medium and death was
defined as the cessation of all miovemnent.

The numbers of mobile, floating (swimiming at the media surface), immobile, dead and gravid
(animals with eggs in the brood pouch) parental Daphnia were recorded daily, together with
any general observations of their size and general appearance (if different from the controls).

At the end of the definitive test, after observations of the Daphiwic were made, the body
length (taken as the distance from the apex of the helmet to the base of the spine) of each
surviving adult was measured using a microscope and stage mounted graticule.

From Day 6 (the first occasion when juveniles were observed), the numbers of live and dead
neonates and the presence of any aborted (uanhatched) eggs or dead juveilles In eachi vessel
were recorded daily.

The vessels were also checked daily for carapaces moulted by the parental generation and,
where present, these were removed from the vessels and counted.

3.7 Evaluation of data
The data were compiled in an Excel spreadsheet and the analysis was performed using SAS
9.1 (SAS Institute 2002), based on calculated OST concentrations.

On Day 12 of the definitive test, one replicate animal from the solvent control group (V24)
was accidentally damaged during transfer. This animal subsequently died and therefore was
removed from test calculations Consequently, the solvent control group is deemed to hake
been initiated with nineteen animals.



3.7.1 Mortality of the parental generation

The estimated effective concentration affecting the parental population were calculated using

logistic regression.

3.7.2 Length of surviving adults

The body lengths of all survivinig parental Dcaphnia in each group at the end of the test were
compared to those in the solvent control group using a multiple comparisons Dunnett's test.
The /-test was used to compare the control group with the solvent control.

3.7.3 Reproduction

The cumnulative number of live neonates produced per adult in the solvent control group was
compared with those in each test group using a multiple comparisons Williams' test
(Williams; 1971, 1972). The EC1.) and EC, 0 values were estimated by non-linear regression
(logistic curve), the 95% confidence limits were derived by the likelihood ratio method The
t-test was used to compare the control group with the solvent control.

The number of dead neonates or aborted eggs produced. per adult in the solvent control group
was compared with those in each test group and the control group using asymptotic linear by
linear tests. An exact Wilcoxon rank sum test was used to compare the control group with the
solvent control.

The time to the appearance of the first brood of neonates per adult Daiphnia surviving 'until
Day 21 of the test was analysed for each replicate. The solvent control group and all treated
grroups and the control group were compared using two-tailed Linear-by-linear Association
test for a trend in time correlated with increasing dose (Agresti et al 1990).

3.8 Protocol deviations

On Day 17, the temnperature of the expired media measured within the test vessels (22.3 to
22.6'C), exceeded the range stated in the protocol (maximum temperature of 22'Q). The
temperature of the test area was decreased by P0C following this deviation.

During the definitive test, the maximuml' temperature in the additional vessel that was
continuously monitored was 22.6'C, which exceeded the value stated in the protocol (2Q.
During the conduct of the definitive test, on two occasions (Day 10 and Day 15) the
minimum temperature recorded in the additional vessel (16.? and 13.2'C respectively) also
fell below the minimum value stated in the protocol (18'C) These deviations were
considered a result of incorrect temperature monitoring equipment placement and a
mronitoring equipment failure respectively, as the ambient laboratory temperature remained
within range. Following the second deviation on Day 15. the monitoring equipment was
replaced.

None of these deviations was considered to have affected the results or integrity of the test as
the validity criteria for this type of study were met.
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3.9 Validity of the Test

For the study to be valid, the mortality of the parent Dap~hnia in the control groups must not
exceed 20% at the end of the test and the mean number of live neonates produced per parent
animal surviving at the end of the test in the control gr oup must be !60. These criteria were
achieved.

4. Maintenance of records

All specimens (if appropriate), raw data and study related documents generated during the
cours of te a ogether with a copy of the final report will

be lodged in th6,

Specimens and records will be retained for a minimumn period of one year from the date of
issue of the final report. At the end of the one year retention period the Sponsor will be
contacted and advice solught on their fuiture requirements. Under no circumstances will any
item be discarded without the Sponsor's knowledge.

7 9Nwill retain the Quality Assurance records relevant to this study and
a copy of the final report ini its archive indefinitely.

17



5. Results

5.1 Chemical analysis

The results of chemical analysis are given in Table I and example chromatograms are given

in Appendix. 3.

The measured levels of GST in samples of the solvent stock solutions ranged between 85 and
109% of their nominal values. Using thle mean measured levels in the stock solutions and
taking into account the dilution factor employed for the preparation of the test media
(I1:10,000), aqueous test levels were calculated to be 0.000893, 0.003 17, 0.00930, 0.0321 and
0. 101 mg/L-, these values have been used in calculation of the test results.

5.2 Survival of the parental Daphnia

The numbers of dead parental Dciphnici observed during the definitive test are given in
Table 2 and are sumrmarised below.

Observation %/ mortality / calculated GST concentration (rng/fL)

tdny) Control Slet 0.000893 0.00317 0.00930 0.0321 0.101
(day) Control

2 0 50 0 0 01
14 20) 10 10 0 0 05

2120 10 20 10 0 50

Based on these data, the EC50 value for the parental generation was calculated as
approximately 0.101 mg/L (0.110 mg/L), the BC20 and E~io values were calculated as (0.0699
and 0.0590 mng/L respectively.

Based onl parental mortality, the no observed effect concentration (NOEC) and the lowest
observed effect concentration (LOEC) were 0.0321 ing,/L and 0 101 mg/L, respectively.

5.3 Sub-lethal effects on the parental generation

Table 3) lists the body length of each surviving parental Da~phnia at the end of thle test.
Statistical comparisons (Dunilett's test) showved that there wa s no significant effect at any test
concentration when compared to the solvent control animals. Based onl body length, thle
NOEC was 0. 101 mg/L and the LOEC was >0.1(01 mg/I. A statistically significant difference
(p <0.05) was identified between the mean control (3.69 mmi) and solvent control (3 S2 nml
body lengths thins is not considered to be of biological significance as all surviving control
ainimals fulfilled the appropriate validity criteria. This sigi icance wvas attributed to the range
of , alues obbcr,cd in the control (3.5 to 3.S nii and :1102 0\ouonirol (3 5 :o4 D um
groups, but there was no reason identified for the results achieved.
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5.4 Neonate production

The miajority of Daphnia were observed to be gravid on Day 5 of the test, and neonate
production was first observed on Day 6 by four Daphnia, the majority of first broods were
produced on Day 8.

The numbers of live neonates produced during the test are given in Table 4 and a summuary of
the statistical analysis is given in Table 6a. This data is presented graphically as the dose
response curve of mean number of neonates per surviving adult in Figure 1.

A summary of the cumulative total numbers of live neonates produced by surviving parental
Daphnia on Day 21 is given below.

Calculated GST concentration C uinulative numnber neonates/adult

0(mg /L) imean sd

Control 107 4 87

Solvent control 110 8 32

0.000893 107 3 91
0.00317 98.7 16.2

0.00930 108 ~ 11 5

00321 105 10.9

0101 83 4 222

sd. standard deviation

Only the live neonates produced by parental Dciphnzci surviving at the end of the test (221 -dchy
effect concentrations) were included in the reproduction analysis. Under the conditions of the
test, the following effective concentrations (BC10, BC290 and BC50) for reproduction were
derived:

Reproduction
(calculated GST concentrations; ing/L)

21 -clay EC1  0.0696 [0.0277, 0 100]

21-day EC,( 0.0966 [0.0690, 0.196]

2 1-day ECi 0  >0 101

[195% ( confidence limits.

Statistical comnparisons (Williams' test) using the total numbers of live neonates produced by
each surv'iving aCItit on DaIy 21 showed Mtha there was a siunlificant redctIIion (I)-U,00i) L11
neoniate production at a test concentration of 0. 10 1 mLcompared to the solvent control
group. No effects on reproduction (live neonates) wvere observed at 0.000893 to 0(1321

-g/L (iv ing, a NOEC of 0.03 21 nig/L and a LOEC of 0 10 1 mg)r/L
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The time taken to produce the first brood of neonates was not adversely affected at anly test
concentration (Table 6b); consequently the NOEC and LOEC for this parameter were
0. 101 mg/L and >0. 10 1 mng/L, respectively.

Statistical analysis (asymptotic linear by linear test) of the numbers of dead neonates or
aborted eggs produced by each surviving adult in the test groups (Table 5) compared to the
solvent control group indicated that neonate survival was adversely affected at concentrations
of 0.0321 and 0. 10 1 mg/L, giving a NOEC of 0.00930 mg/L and a LOEC of 0 0321 mg/L
(see Table 6c).

Cumulative number dead neonates or aborted
Calculated GST concentration eggs/adult

(mg/L)mens

Control 0 0

Solvent Control 0 0

0 000893 00

0.00317 00

(0)00930 0 0

0 0321 0.300 0 675

0-101 1.20 1 10

."d- standaid deviation.

5.5 Environmental conditions

Measurements of water quality of the test tnedia taken during the test are Igiven in Table 7
Measurements of pH and DO remained within acceptable limits during the study. Thle
temperature of the test area, which ranged from 19.6 to 22.6'C during the 21-day exposure
period, deviated from the range stated in the protocol. Measurements of temperature of the
test media remained within acceptable limits during the study, with the exception of one
occasion (Day 17), where the temperatures ranged between 22.3 and 22.6'C (see protocol
deviations).

On the clays of preparation, the test media were colourless.
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6. Conclusions

Parental mortality:. Under the conditions of the test, the EC50, EC20 and BC10 values for the
parental generation were identified as >0.101, 0.0699 and 0.0590 mgI,,L, respectively. The
NOEC and LOEC for this parameter were 0.0321 rngfL and 0. 101 ing/L, respectively.

Sub-lethal effects on parental generation: based on analysis of the lengths of surviving ad-Llts
after 21 days of exposure, no adverse effects on growth were observed, giving a NOEC of
0. 10 1 mg/L and a LOEC of >0. 10 1 mg/L.

Reproduction:- based on the total numbers of live neonates produced by each surviving
parental Daphnia after 21 days of exposure, reproduction was significantly reduced at a GST
concentration of 0. 10 1 ing/L, giving a NOEC of 0.0321 mgfL' and a LOEC of 0. 10 1 ig/L.

Under the conditionis of the test, the following BC 10, BC, 0 and EC50 values were derived:

Reproduction
(calculated GST concentrations; ingL)

2 1-day BCI0  0.0696 [0.0277, 0.100]

2 1-day EC,() 0.0966 [0.0690, 0 196]

2 1-clay EC io >0.101

I].95% confidence limits.

The time taken to produce the first brood of neonates was not adversely affected at any test
concentration, consequently the NOEC and LOEC for this parameter were 0.1011 mg/L and
>0. 10 1 mgL, respectively.

Neonate suriivival (baised on numbers of dead neonates or aborted eggs) was adversely
affected at concentrations ot 0.11> anti. 0.0321 ing/L, giving a NOEC of 0.00930 mg/L and a
LOEC of 0.0321 rng/L

21



7. References

AGRESTI, A., MEHTA, M.C. and PATEL, N.R. (1990) Exact inference for contingency tables
with ordered categories. Journal qf'the Americcin Staitisticail Association, 85, 453-458.

BERKSON, J. (1944) Application of logistic function to bio-assay. Journaul of the American
~S'tCWSticazi4ssociatiwn. 39, 3 57-365.

DUNNETT, CW. (1955) A multiple comparison procedure for comparing several treatmnents
with a control. Journal of the Amnerican Statisticcii Association, 50, 1096-112191

DUNNETT, C.W. (1964) New tables for multiple comparisons with a control. Biometrics,
20, 482-49 1.

SAS INSTITUTE (2002) SAS OnlineDoc® Version Nine. SAS Institute Inc., Gary, NC,
USA

WILLIAMS, D.A. (1971) A test for differences between means when several dose levels are
compared with a zero dose control. Bwioetrics, 27, 103-1 17.

WILLIAMS, D.A. (1972) The comparison of several dose levels with a zero dose control.
Biomnetrics, 28, 519-53 1.



Figure 1 Concentration response curve - mean number of live neonates
per surviving adult after exposure for 21 days to GST
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Table 2 Cumulative parental mortality

Observation Calculated GST concentration, mg/L

Time Soh;ent
(days) Control Coto 0.000893 0.00317 0.00930 0.0321 0.101

I 0 0 0o0n0r0l

2 0 0 0 0 0 0 0

2 0 1 0)( 0 0 0

4 0 1 0) 0J( 0 0

4 0 1 0 0 0 0 0

5 0 1 0 0 0 0 3

6 0 1 0 0 0 0 5

7 1 1 0 0 0 0 5

8 1 0 0 0 0 5

10 1 10 0 0 0 5

10 1 1 1 0 0 0 5

12 1 1 1 0 () 05

12 1 2 1 0 0 05

14 1 2 1 0) 0 0 5

14 2 2 1 0 0 05

15 2 2 1 0 0 0 5

17 2 2 1 0 0 0 5

17 2 2 2 1 0 0 5

18 2 2 2 1 0 05

2(9 2 2 2 1 0 0

21 2 2 2 1 0 0 5

Total 2 2 2 1 0 0S
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Table 3 Body lengths of surviving parental Daphnia on Day 21

Length of adult Daplinia (mm)

Calculated Replicate number
GST conc. Mean

(mg/L) 1 2 3 4 6 7 8 9 10
(11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

Control 3 5 1) D 3.7 3 8 3.6 3.7 3.7 3.8 3.7 3 69

3.9 3.6 3.9 3.7 3.8 3.7 3.9 3.9 4.1 3.8
Solvent 3.82
Control

3 7 1) 3.8 D* 3.5 3.9 D 4.0 3.8 4.0

0.000893 3 9 4.0 4.0 3.9 3.7 3.9 D 3.8 3.9 D 3.89

000317 3.8 3 8 3 7 4.0 40 314 3.7 3.5 3.9 D 3 76

0,00930 3.8 3 9 4.0 3 8 40 3.9 3 9 3.7 40 3.8 3 88

00321 3.9 3.8 3 9 3.8 4 1 40 3.9 4.0 3 8 3.8 3 90

0.101 4.0 3 3 D D) 3 9 3.8 D D E) 3.9 3.78

D . no data because the animal died before the end of the test
*.aniir. I acccIeiitally killed di,, egir-l-d 17 om tezt colctilc ions;

) . replicate identification for solvent cuntrol group
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Table 4 Neonate production (live)

a) Control group

Observation time Replicate number

(days) 1 2 3 4 5 6 7 8 9 10

6 0 D D 0 0 0 0 0 0 0
7 0 D D 0 0 0 0 0 0 0
8 11 D D 13 14 14 12 10 10 10
9 0 D D 0 0 0 0 0 0 0

10 0 D D 0 0 0 0 0 0 0
11 21 D D 21 19 19 18 21 21 19
12 0 D D 0 0 0 0 0 0 0
13 25 D D 0 0 0 0 0 0 0
14 0 D D 22 26 24 24 24 23 24

is 0 D D 0 0 0 0 0 0 0
16 25 D D 0 0 0 0 0 0 0
17 0 D D 24 29 27 28 27 26 26
18 0 D D 0 0 0 0 0 0 0
19 0 D D 0 0 0 0 0 0 0
20 25 D D 24 28 27 25 22 21 24

21 0 D D 0 0 0 0 0 0 0

Total 107 D D 104 116 ill 107 104 101 103

Mean ± sd 107 4.87

% R 2.86

D no data because the animal died before Day 21
sd standard deviation

%R IM reduction compared to oletcontrol
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Table 4 Neonate production (live) continued

b) Solvenit Control group

Observation thne Replicate number

(days) 1 2 3 4 5 6 7 8 9 10

6 0 0 0 0 0 0 0 0 0 0
7 0 0 8 0 0 10 0 0 0 0
8 13 15 0 12 14 2 13 11 11 10
9 0 0 0 0 0 0 0 0 0 0
10 0 0 14 0 0 20 1 0 0 0
11 23 17 0 19 21 0 19 18 19 18
12 0 0 17 0 0 0 0 0 0 0
13 0 0 0 0 0 25 0 0 0 0
14 26 22 0 22 27 0 25 25 27 24
15 0 0 19 0 0 0 0 0 0 0
16 0 0 0 0 0 30 0 0 0 0
17 28 26 0 27 30 0 26 28 30 28
18 0 0 29 0 0 0 0 0 0 0
19 0 0 0 0 0 32 0 0 0 0
20 27 24 0 25 28 0 32 21 )g 24
21 0 0 32 0 0 0 0 0 0 0

Total 117 104 111 10) 120) 109 116 10)3 116 104

Observation time Replicate numiber

(dmys) 11 12 13 14- 15 16 17 1 9 2

6 0 D 0 - 0 7 D 0 0 0
7 0 D 0 - 0 0 D 0 9 0
8 13 D 13 - 14 0 D 14 0 13
9 0 D 0 - 0 0 D 0 0 0
10 14 D 0 - 0 0 D 0 17 0
11t 2 D 21 - 21 0 D 20 0 20
12 0 D 0 - 0 D 0 2
13 2-2 D 0 - 0 0 D 0 0 0
14 0 D 26 - 2 0 D 27 0 27
15 0 D 0 - 0 26 D 0 23 0
16 28 D 0 - 0 0 D 0 0 0
17 0 D 27 - 29 0 D 27 0 8
I S 0 D 0 0 1) S2 D 0 32 0

19 A0 I r - ) 1 D 0 0 0
20 0 D 31 - 19 0 D 24 0 221
21 0 D 0 - 0 29 D 0 30 0

Total 109 D 118 * 105 103 D 112 124 90

Mean ± sd 110 ±8.32

Cov 7.5,-8

Sd standard rdeviatiori
coV coefficient of variation for fecuindity
D no data because the anial died before Day 21

aaial accidentally killed, disregarded from test calcuilations
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Table 4 Neonate production (live) continued

c) 0.00893 mg/L

Observation time Replicate number
(days) 1 2 3 4 5 6 7 8 9 10

6 0 0 0 0 0 0 D 01 0 D
7 0 0 0 0 0 0 D 0 0 D
8 10 14 12 14 10 13 D 13 12- D
9 0 0 0 0 0 0 D 0 0 D
10 0 0 0 0 0 0 D 0 0 D
11 20 19 21 16 20 20 D 20 18 D

12 0 0 0 0 0 0 D 0 0 D
13 0 0 0 0 0 0 D 0 0 D
14 23 20 24 24 23 27 D 26 22 D
15 0 0 0 0 0 0 D 0 0 D
16 0 0 0 0 0 0 D 0 0 D
17 29 25 25 23 26 27 D 27 28 D
18 0 0 0 0 0 0 D 0 0 D
19 0 0 0 0 0 0 D 0 0 D
20 26 29 26 26 30 26 D 14 27 D
21t 0 0 0 0 0 0 D 0 0 D

Total 108 107 108 103 109 113 D 100 107 D

Mean ± sil 107 ±3.91

% R 2.63

d) 0.00317 mg/L

Observation time Replicate number
(days) 1 2 3 4 5 6 7 8 9 10

6 0 D 0 0 8 0 0 0 0 D
7 0 0 0 0 0 0 0 0 0 D
8 13 12 15 12 0 12 15 13 10 D
9 0 0 0 0 14 0 0 0 0 D

10 0 0 0 0 0 0 0 16 0 D
11 20 19 23 19 0 22 19 0 19 D
12 0 0 0 0 26 0 0 0 0 D
13 0 0 0 0 0 0 0 0 0 D
14 21 25 13 25 0 6 Ij 13 .8 D
15 0 0 0 0 14 0 0 0 0 D
16 0 0 0 0 0 0 0 0 0 D
17 20 27 26 27 0 22 26 10 24 D
I1S 0 0 0 0 25 0 0 0 0 D
19 0 0 0 0 0 0 0 0 0 D
20 26 2_2 0 24 0 30 29 5 27 D)

21 0 0 25 0 28 6 0 0 0 D

Total 100 105 112 107 107 100 102 57 98 D

Mean ± sd 98.7 ±16.2

% R 10.1

D no data because the animal died before Day 21
sA standard deviation
%1 R %'i reduction1 compared to iolvent control
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Table 4 Neonate production (live) continued

e) 0.00930 mg/L

Observation time Replicate number
(days) 1 2 3 4 5 6 7 8 9 10

6 0 0 0 0 0 0 0 0 0 8
7 0 0 0 0 0 0 0 0 0 0
8 11 11 12 13 12 12 11 13 11 0
9 0 0 0 0 0 0 0 0 0 13

10 0 0 0 0 0 0 0 0 0 0
11 19 24 21 21 19 22 21 20 20 0
12 0 0 0 0 0 0 0 0 0 21
13 0 0 0 0 0 0 0 1 0 0
14 12 13 14 24 26 25 24 21 25 0
15 0 0 0 0 0 0 0 0 0 20
16 0 0 0 0 0 0 0 0 0 01

17 23 29 26 32 29 30 29 26 33 0
18s( 0 0 0 0 0 0 0 0 25
19 0 0 0 0 0 0 0) 0 0
20 29 32 32 27 28 30 29 0 31 0
21 0 0 0 0 0 0 0 3 0) 28

Total 94 109 105 117 114 119 114 84 120 107

Mean ± sd 108 1 11.

% R 1.34

f) 0.0321 ing/L

Observation time Replicate number
(days) 1 2 3 4 5 6 7 8 9 10

6 0 6 0 0 0 0 0 0 0 0
7 0 1 0 0 0 0 0 0 0 0
8 12 0 10 9 9 13 12 13 10 13
9 0 0 0 0 0 0 0 0 0 0
10 0 14 0 0 0 0 0 20 0 18
11 17 0 18 18 23 20 18 0 21 0
12 0 17 0 0 0 0 0 (0 0 0
13 0 0 0 0 0 0 0 20 0 22

"12 3 24 27 23 0 '.3 0
15 0 18 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 28 0 31
17 30 0 27 28 30 30 27 0 30 0
18S 0 26 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 34 0 0
20 0 23 0 24 28 29 27 0 3 0 10
21 0 0 23 0 0 0 0 0 0 0

Total 84 98 101 103 113 119 107 115 114 94

Mean ± sA 105 10.9

% R ~4.-5 2

sd standard deviation
'R - % reduction compared to solvent contiol
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Table 4 Neonate production (live) continued

g) 0.101 mg/L

Observation time Replicate number

(days) 1 2 3 4 5 6 7 8 9 10

6 0 0 D D 0 0 D D D 0
7 0 0 D D 0 0 D D D 0
S 4 8 D D 0 11 D D D 0
9 0 0 D D 12 0 D D D 8

10 0 0 D D 0 0 D D D 0
11 17 14 D D 19 17 D D D
12 0 U D D 0 0 D D D I11
13-1 0 U D D 0 0 D D D 0
14 19 17 D D 17 14 D D D 15
15 0 0 D D 0 0 D D D 0
16 0 0 D D 0 0 D D D 0
17 23 6 D D 24 25 D D D 25
18 0 0 D D 0 0 D D D 0
19 0 0 D D 0 0 D D D 0
20 30 0 D D 30 22 D D D 3
21t 0 0 D D U 0 D D D 25

Total 93 45 13 D 102 89 D3 D D 88

Mean ± sd 83.4 ±22.2

% R 24.0

D no data because the animal died before Day 21
sd standard deviation

%R % reduction compared to solvent control
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Table 5 Neonate production (dead and aborted eggs)

a) Control group

Observation time Replicate number

(days) 1 2 3 4 5 6 7 8 9 10

6 0 D D 0 0 0 0 0 0 0
7 0 D D 0 0 0 0 0 0 0
8 0 D D 0 0 0 0 0 0 0
9 0 D D 0 0 0 0 0 0 0
10 0 D D 0 0 0 0 0 0 0
11 0 D D 0 0 0 0 0 0 0
12 0 D D 0 0 0 0 0 0 0
13 0 D D 0 0 0 0 0 0 0
14 0 D D 0 0 0 0 0 0 0
15 0 D D 0 0 0 0 0 0 0
16 0 D D 0 0 0 0 0 0 0
17 0 D D 0, 0 0 0 0 0 0
18 0 D D 0 0 0 0 0 0 0
19 0 D D 0 0 0 0 0 0 0
20 0 D D 0 0 0 0 0 0 0
21 0 D D 0 0 0 0 0 0 0

Total 0 D D 0 0 0 0 0 0 0

Nlean 0

DI no data because the animal died before Day 21
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Table 5 Neonate production (dead and aborted eggs) continued

b) Solvent Control group

Observation Replicate number

time (days) 1 2 3 4 5 6 7 8 9 10

6 0 0 0 0 0 0 0 0 U 0
7 0 0 0 0 0 U 0 0 0 0
8 0 U 0 0 0 0 0 0 U 0
9 0 0 0 0 0 0 C) 0 U 0

10 0 0 0 0 0 0 0 0 0
i10 0 0 U 0 0 0 f. 0 0
12 U 0 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0 U 0
17 0 0 U 0 0 0 0 0 U 0
18 U 0 0 0 0 0 0 0 0 U
19 0 0 0 0 0 0 0 0 0 0
20 U 0 0 0 0 0 0 0 0 0
21 0 U 0 0 0 0 U 0 0 0

Total 0 0 0 0 0 0 0 0 0 0

Observation time Replicate number

(days) 11 12 13 14* 15 16 17 18 19 20

6 0 D U 0 0 D 0 0 0
7 U D 0 n 0 D 0 0 0

8 0 D U 0 0 D 0 0 0
9 U D U 0 0 D 0 0 0
10 U D U - 0 0 D 0 U 0
11 0 D 0 0 U 0 D U 0 0
12 U D 0 U U D U 0 0
13 U D U 0 U 0 D U U U
14 U D) U 0 U 0 D U U U
15 U D U 0 U D U U 0
16 0 D U 0 U D U U U
17 0 D U - U D U U U
1s U D U - U D U U U
19 U D U 0 U D U 0
20 U D U 0 U 0 D U U U
21 U D U - 0 D U U 0

Total 0 D 0 -* 0 0 D 0 0 0

Mean U

D no data because the animal died before Day 21
animial accidentally killed, disregarded from test calculationis
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Table 5 Neonate production (dead and aborted eggs) continued

C) 0.00893 mglL

Observation Replicate number
timne(days) 1 2 3 4 5 6 7 8 9 10

6 0 ) 0 0 0 0 D 0 0 D
7 0 0 0 0 0 0 D 0 0 D
8 0 0 0 0 o 0 D 0 0 D
9 0 0 0 0 0 0 D 0 0 D
10 0 0 0 0 0 0 D 0 0 D
I11 0 0 0 0 0 0 D 0 0 D
12 0 0 0 0 0 0 D 0 0 D
13 0 0 0 0 0 0 D 0 0 D
14 0 0 0 0 0 0 D 0 0 D
15 0 0 0 0 0 0 D 0 0 D
16 0 0 0 0 0 0 D 0 0 D
17 0 0 0 0 0 0 D 0 0 D
18I 0 0 0 0 0 0 D 0 0 D
19 0 0 0 0 0 0 D 0 0 D
20 0 0 0 0 0 0 D 0 0 D
21 0 0 0 0 0 0 D 0 0 D

Total 0 0 0 0 0 0 D 0 0 D

M e an 0

di) 0.00317 mg/L

Obs,.ervation time Replicate number
(daxs) 1 2 3 4 5 6 7 8 9 10

G 0 0 0 0 0 0 0 0 0 D
7 0 0 0 0 0 0 0 0 0 D
8 0 0 0 0 0 'o 0 0 0 D
9 0 0 0 0 0 0 0 0 0 D
10 0 0 0 0 0 0 0 0 0 D

I10 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0 0 D
13 0 0 0 0 0 0 0 0 0 D
14 0 0 0 0 0 0 0 0 0 D

15 0 0 0 0 0 0 0 0 0 D
16 0 0 0 0 0 0 0 0 0 D
17 0 0 0 0 0 0 0 0 0 D

18 0 0 0 0 0 0 0 0 0 D

19 0 0 0 0 0 0 0 0 0 D
20 0 0 0 0 0 0 0 0 0 D
21 0 0 0 0 0 0 0 0 0 D

Total 0 0 0 0 0 0 0 0 0 D

Cdli 0

I) no dama because the annmal died before Day 21
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Table 5 Neonate production (dead and aborted eggs) continued

e) 0.00930 mg/]L

Observation time Replicate n umber

(days) 1 2 3 4 5 6 7 8 9 10

6 0 0 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0
21t 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0

Mean 0

f) 0.0321 mg/L

Observation time Replicate number

(days) 1 2 3 4 5 6 7 8 9 10

6 0 0 0 0 0 0 t 0 0 0
7 0 0 0 0 0 0 0 0 0 0

80 0 0 0 0 0 0 0 0 0
90 0 0 0 0 0 0 0 0 0

10 0 0 0 0 0 0 0 0 0 0
I11 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 6 0 0 'o 0
13 0 0 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0 0 0
1 5 0 0 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0
21 0 0 2 0 0 0 0 0 0 0

Total 0 0 2 0 0 0 1 0 0 0

Mean ±sd 0.300 ±0.675

sd standard deviation
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Table 5 Neonate production (dead and aborted eggs) continued

g) 0.101 mg/L

Observation time Replicate number

(days) 1 2 3 4 5 6 7 8 9 10

6 0 0 D D 0 0 D D D 0
7 0 0 D D 0 0 D D D 0
8 2 0 D D 0 0 D D D 0
9 0 0 D D 0 0 D D D 0

10 0 0 D D 0 0 D D D 0
11 0 0 D D 0 0 D D D 0

12 0 0 D D 0 0 D D D 0
13 0 0 D D 0 0 D D D 0
14 0 0 D D 2 2 D D D 0
15 0 0 D D 0 0 D D D 0
16 0 0 D D 0 0 D D D 0
17 0 0 D D 0 0 D D D 0
18 0 0 D D 0 0 D D D 0
19 0 0 D D 0 0 D D U 0

20 0 0 D D 0 0 D D D 0
21 0 0 D D 0 0 D D D 0

Total 2 0 D D 2 2 D D D 0

Mean ±s(1 1.20± 1.10

D no data because the animal (tied before Day 21
sd standard deviation
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Table 6 Summary of statistical analysis

a) Mean number of young per adult and lengths of surviving adults

PrmtrCalculated GST Sample Mean % Inhibition p
Concentration (ing/L) size

Control 8 106.6 2.9 051

Solvent Control 17 109.8 0 0 -

0 000893 8 106.9 2.6 0.555"'
Mean young per adult 0.00317 9 98.7 10 1 0.280'"

after 21 days 0.0930 10 108.3 1.3 02

00321 10 104.8 4.5 0.281w

0. 10 L 5 83 4 24.0 <0 o0l:,**W

Control 8 3 688 3 6 009*

,Solvent Control 17 3 824 010 -

0.000893 8 3 888 -1 7 0 822'
Length of surviving 0.003 17 9 3,756 1 8 0 7580

adls0.00930 10 3 880 -1 5 0 8500D

0 0321 10 3 900 -2.01 0.6340D

0)101 5 3.780 1.1 0 979D

p values are for the comnparion with Control using Williamns'test (W), Dunnett's test (D)) and the f-test (T)
*P <005
***p < 0.1)01

b) Distribution of first broods by study day

Calculated GST Day
Concentration (niglL) 6 7 8 9 10 p

Control 008 0)1 0 269

Solvent Control 1 3 13 0 1

0.000893 0 (18

0010317 1 0 8 0 0

0 00930 1 19 0(

00321 1 0 9 0 0
111 3 2 0 0169

p values are by asymiptotic linear by linear test foi all gioopm uip to and including the corrent tow
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Table 6 Summary of statistical analysis continued

c) Dead neonates - Summary of frequencies

Calculated GST Number of dead neonates or aborted eggs
Concentration

(mgIL) 0 1 2 p

Control 10 0 0 1.009

Solvent Control 20 0 0

0.000893 10 0 0

0.00317 1000

0.00930 1000

0.0321 8 1 1 0.034*

0 101 7 0 3 0.002**

p values are by asymptotic linear by linear test for all groups uip to and including the current row except for
the control (compared to solvent control by exact Wilcoxon rank sumn- tests,)
* p < 0.05
** < 0.01
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Table 7 Environmental parameters

Calculated GST Teprtr' HDissolved oxygen
concentration Teprtr Cp1%ASX 7

(mg/L) Min Max Min Mai Min Max

Control 207 22.6 7.46 8.13 92 103

Solvent Control 20.6 22.4 7.33 8.06 77 103

0(.000893 20.6 22.4 7.29 8.08 73 103

0.00317 20.6 22.5 7.24 8.06 73 102

0.00930 20.5 22.5 7.23 8.07 71 102

0.0321 20.5 22.4 7.27 8.06 68 103

0.101 205 22.3 7.30 806 80 103

ASV: Percent air saturation value as a measure of dissolved oxygen concentration

Continuous m1-onitoring of tempeiature in an additional vessel containing dilution mnedim 19 6 to 22.6'C

Total hardness of dilution medim= 250 to 270 nig/L as CaCO3
Alkalinity of dilution mnediumi 43 to 63 ing/L as CaCO3
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Appendix 1 Certificate of Analysis

CERTIFICATE OF ANALYSIS

NAME OF SAMPLE: GST
LOT NO. OF SAMPLE: Lot numbd
DATE OF ANALYS IS . 2008/02/25

COMPOSITI ON__________

_______ ....-.- C nc 2
#1 93.9%1

#2 1 0,7%!X

#3 -I 2.7%1

16%

#6 0.9% I

TOTAL 100%,

NAME

SIGNATURE DATE 2008/4/111
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Appendix 2 Elendt M4 Medium

1. Trace elements mg/L

113B0 3  2.86
MnClx4H 2O 0.36
LICI 0.31
RbCl 0.071
SrC12.6H0 0.152
NaBr 0.016
Na2MoO4.2H20 0.063
CuCl2.2H 20 0.017
ZnCI2  0.0 13
CoCI2.6H20 0.010
11 0.0033
Na2.SeO 3  0.0022
NH4 VO3  0.0005 8
Fe-EDTA solution 3.50

2. Macro nutrients rng/L

CaC12.2H{O 294
MGSO 4.7H,0 123
KC1 5.80
NaHCO3  64.8

3. Buffer nutrients mg/L

Na,.SiO 3.9H,0 10
NaN03 0.274
KI{ 2P0 4  0.143
K2HPO4  0.184

4. Vitamins rng/L

Thiamine hydrochloride 0.075
Cyanocobalamine (B 12) 0.0010
Biotin 0.00075

The above analytical grade reagents are dissolved in deionised w.ater produced by reverse osmosis and
aerated prior to use The following parameters are monitored for each batch of medium prepared by
the Department of Aquatic Ecotoxicology anid Biodegradationi: pH, dissolved oxygen. hardness and
alkalinity.
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Appendix 3 The Determination of GST in Acetone Stock Solutions

METHOD
General principle

Samples were diluted with acetonitrile: water (50:50 v:v). Quantitation was performed using
liquid chromatography with UJV detection (HPLC-UV).

Materials Grade
Acetone GD
Acetonitrile HPLC
Potassium dihydrogen orthophosphate AR
Water HPLC

Preparation of reagents

Preparation of acetonitrile :water (50:50 v:v):
Acetonitrile (500 m1L) and water (500 mL) were thoroughly mixed prior to use.

Preparation of 0.01 NI potassiumn dihydrogen orthophosphate:
Potassium- dihydrogen orthophosphate (1.36 g) was added to water (1000 miiL) and thoroughly
mixed prior to use.

Preparation of 0.OIM potassium dihydrogen or-th-ophosphate:acetonitrile (50:50 v:v):I
0.O1M Potassium dihydrogen orthophosphate (500 miL) was added to acetonitrile (500 mnL)
and thoroughly mixed prior to use.

NOTE - to prepare different volumes of the above reagents, the ratio of the individual
components was maintained.

Test substance solutions

GST was accurately weighed (corrected for purity) and dissolved in acetonitrile to give a
stock standard solution of 1 0 mg/mL. The stock standard solution was diluted progressively
with acetonitrile to give intermediate standard solutions.

An appropriate intermediate standard solution was diluted progressively with
acetonitrile -water (50:50 v:v) to produce a series of calibration solutions inl the range 0.5 to
10 tg/mL.

Sample analysis procedure

An aliquot (10 miL) of the sample was diluted by a factor of 5 with acetonitrile: water
(50:50 v-v). Any further dilutions where required were performned using ac etoni tri le: water
(50:-50 v:v), prior to quantitation by HPLC-U-V.
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I-IPLC-UV conditions

Instrument: HP 1100

Columrn: Supelcosil LC-ABZ (25 cm x 4.6 mmn x 5 itm)

Mobile phase: 0.0 1M potassium dihydrogen

orthophosphate acetonitrile (50:50 v:v)

Flow rate: I niTL/mihf

Oven temiperature: 400C

Injection volume: 100 L

Wavelength:- 210 nm

Retention time:. approx. 12.5 minutes

LOQ 0.005 mg/mL

LOD: 0.5 .L/ml, (equivalent to 0.0025 mng/mE in acetone solution)
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Calculation of results

Test samples were quantified using the following equation:

Residue found (mg/mL) = x x I x D x
M 1000

Where x (residue concentration in final solution) was calculaited using the linear regression:

Y m x+ c where x (concentration in tg/mL) -C

rn
c = intercept
mn slope
y = peak area of sample
M = matrix concentration (miL/iL)
D =dilution factor

Example calculation of GST detected in a sample of acetone treated ait 0. 1 mg/mE, (analytical
idetiicati'on 1 0/MTU/6043).

Linear regression y mnx + c

y9.0559 x- 19.7309

where y 3 3 .6 6
m =91.0559

c -19.7309

Therefore, concentration of GST (Y) - 331.66 +19.7309
91.0559

- 3.859 iLg/mL

Matrix concentration =0.2 mE/mE

Dilution factor =5

OST detected (mg/mE) 2'3.859 O.L/mL x 5
0. 2 mEL/mE x 1000

- 0.0965 mg/mEi
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RESULTS AND DISCUSSION

Calibration

The chromatographic response to GST was shown to be linear over the range of
concentrations 0.5 to 10 .tg/mL. Typical calibration data are presented in Table 1 and Figure
1. Typical chromatograms of calibration standards are presented in Figures 2 and 3.

Validation

The methodology forthe determination of GST c~o~svldtda .0 n

5 mg/mL as part of)

Limit of quantitation (LOQ)

The limit of quantitation. is defined as the lowest fortification level at which acceptable
recovery data are obtained. The validation of the methodology for the determnination of
residues of GST in acetone, demonstrated that it can be accurately determined at a limit of
quantitation (LOQ) of 0.005 mg/mEL.

Limit of detection (LOD)

The limit of detection of the method is defined as the value of the lowest calibration standard
chromatographed that gave a peak height to baseline noise ratio 3. For this study the limit
of detection for GST was 0.5 tg/m-L (equivalent to 0.0025 rng/mEL in acetone).

Samples

Samples fromn the test were analysed in a suitably sized batch along with control samiples
fortified with GST which acted as procedural recovery samples. Procedural recoveries
performned on control acetone were in. the range 70 to 110% confirming the validity of the
methodology on the day of analysis. Typical chromatogramns of untreated, untreated fortified
with GST and treated extracts are presented in Figures 4 to 6.
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TABLE I

Typical standard calibration for GST by HPLC-IJV

Standard concentration ( .ig/mL) Peak area

0 0
0.5 3 1.080
1 62.920
2 153.490
3 233.690
4 327.1101
5 436.110
6 541.400
7 638 370
8 723.760
9 787.360
10 881.540

Calibration curve: y 91.055 9 x - 19 7309 (batch 4)

r =0.9989

Where x =concentrationl
y = peak area
r = repression Coefficient
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FIGURE 1

Typical standard chemical calibration for GST by HIPLC-UV

1QQ1
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2 3 4 - 1.
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FIGURE 2

Typical chromatogram of a 0.5 Lg/mL GST calibration standard

VWD1 A, Wavelerngth=21 0 nm (F:\CHEMST-1\LCDATA-1\MTU428\B4\64000010.D)
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FIGURE 3

Typical chromnatogram of a 10 pig/mL GST calibration standard

VWD1 A, Wavelength=21 0 nm (F.\CHEMST-1 \LCDATA-1 \MTU0428\84\84000025.0)
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FIGURE 4

Chromatogram of an untreated acetone sample

(analytical identification acetone Con A)
VWD1 A, Wavelength=21 0 nm (F.\CHEMST-1 \LCDATA-1 \MTU0428\B4\B400001 4.D)
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FIGURE 5

Chromatogram of an untreated acetone sample fortified
wvith 0.1 mg/mL of GST

(analytical identification acetone FO.I)

VWDI A. Wavelength=21 0 nm (F kCHEMST-1\LCDATA--1\MTU0428\B4\640000 17.0)
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FIGURE 6

Chromatogram of a sample of an acetone stock solution of GST at 0.1 mng,/mL
taken on Day 0

(analytical identification 1 0/iMTU/6043)

VWD1 A, Wavelength=2 10 nm (F\CHEMsT- LDT - MU48B~4OO0D
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FIGURE 7

Chromatogram of a sample of an acetone stock solution of GST at 0.1 mglmL
taken on Day 7

(analytical identification 1 0/MTU/6359)

VWD1 A, Wavelength=2 10 nm (F:\CHEMST-1\LCDATA -1 \MTUO428\B5\B5000031 0)
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Appendix 4 Eye Research Centre GLP Compliance Statements

a) 2008

THE DEPARTMENT OF HEALTH OF THE GOVERNMENT
OF TH4

GOOD LABORATORY PRACTICE

STATEMENT OF COMPLIANCE
IN ACCORDA NCE WITH DIRECTIVE 2004-!9!EC

TEST FACILITY TESTTYI'E

Analytical Chemistry
Ecosystems

j Environmental Fate
Environmental Toxicity
Mutagenicity

N Phys/Chem Testing
Toxicology

DATE OF INSPECTION

A general inspection for compliance with the Princiulcs of Good Laboratory Practice
was carried out at the above test facility as part of the' !LP Compliance Programme.

At the time of inspection no deviations were found of sufficient magnitude to affect
the validity of non-clinical studies performed at these facilities.
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Appendix 4 Eye Research Centre GLP Compliance Statements continued

b) 2009

THE DEPARTMENT OF HE,-jj0-~h VRMN
OF THE I A~h~lL(VRMN

GOOD LABORATORY PRACTICE

STATEMENT OF COMPLIANCE
IN ACCORD)ANCEC WITH- DIIIEC1l V L 2(104/9/E(,'

TEST FACILITY TEST TYPE

Analytical/Clinical Chemistry

Ecosystems
Environmental Fate

-5'- Environmental Toxicity
Mutagenicity
Phys/Chem Testing
Tox,-- logg

DATE OF [NSPECTION

17-19 February 2009

A general inspection for compliance with the Pfinciolei, of Good Labotatory Practice
was carried out at the above test facility as part of tho jL-P Compliance Programme

At the time of inspection no deviations %ere ibOind of sufficitrit magnot' C it affec
the validity of non-clinical studies peiloirined at these facilities.
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Appendix 4 Eye Research Centre GLP Compliance Statements continued

c) 2010

THE DEPARTMENT OF HEALTH-LOEJIIE GOVERNMENT
OF TIJ4J.

GOOD LABORATORY PRACTICE

STATEMENT OF COMPLIANCE
IN ACCORDANCE WITH DIRECTIVE 2004/9/EC

TEST FA TEST TYPE

Analytical/Clinical Chemistry

.7 Ecosystems
Environmental Fate

Environmental Toxicity
Mutagenicity

Physico-chemical Testing
Residue Studies

Toxicology

DAkTE OF INSPECTION

26 January 2010

A general inspection for compliance with the Principles of Good Laboratory Practice
was carried out at the above test facility as part of th :)LP Compliance Programme.

At the time of inspection no deviations were found of sufficient magnitude to affect
the validity of non-clinical studies performed at these facilities.
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