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" QUALITY ASSURANCE REPORT

This study type is clas.sod"as éhort-ter#;. The standard test method for this study. tjpe (“General
- Study Plan” in OECD terminology) was fe_Viewed_ for compliance once only on initial production.

Inspection of the routine and repetiﬁve procedures that constitute ﬂie study is carried out asa -

- continuous process de31gned to encompass the major phases at or about the time this study wasin
progress. ' : :

Thzs report has been andited. by Safepharm Quahty Assurance Umt and is cons1dered to be an’
accurate account of the data generated and of the procedures followed. - :

I each case, the outcome of QA evaluation is reported to the Study Director’ and Managenient on
the day of evaluation. Audits of study documentatlon, and process mspecuons appmpnate to the
* type and schedule of this study were as follows '

09 June 2003 S Standard Test Method Comphanoe Audit
. 06 July 2004 . ' Test Material Preparation .
06 July 2004  Test System Preparation
06 July 2004 ~ Exposure. _
09, 15 July 2004 . Assessment of Response
09,22 July 2004 Chemical Analysis
§ 03 Sepfember 2004 Draft Report Audit
" '§ Date of QA Signature - Final Report Audit -

o § Evaloaﬁon specific to this study

. DATE: 1 5 BEE 2004
For Safepharm Quitity Assurance Unit* '
* Authorised QA Signatures:
Head of Department: JR Pateman CBiol MIBiol DipRQA AIQA FRQA
Deputy Head of Department: M Crowther MIScT MRQA

Senior Audit Staff: JV Johnson BSc MRQA; G Wren ONC MRQA

CONTAINS CONFIDENTIAL
BUSINESS INFORIMATION
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- GLP COMPLIANCE STATEMENT

. The work descnbed was performed in comphance with, UK GLP standards (Schedule 1 Good
Laboratory Practxce Regulations 1999 (SI 1999/3106 as amended by SI 2004/0994)) These - |
Regulations are in accordance with GLP standards pubhshed as OECD Principles on Good

| Laboratory Prachce (revised 1997, ENV/IVIC/CHBM(98)17), and are m accordance Wlth, and '
1mp1ement, the reqmrements of Directives 2004/9/EC and 2004/1 O/EC S '

_These mtematlonal standards are acceptable to the Regulatory agenc1es of the follovwng'- |
" countries: Austraha, Austria, Belgmm, Canada, the Czech Republic, Denmark Finland, France :
Germany, Greece, Hungary, Ice]and Ireland, Israel, Italy, Japan, Repubhc of Korea, -
vLuxembourg, Mexico, The Netherlands, New Zealand, Norway, Poland, Portugal Slovema :
South Afmca, Spain, Sweden, Switzerland, Turkey, the United ngdom, and the United States of

Amenca.

This report fully and accurately reflects the procedures used and data generated.

H Viyenhoef BSc
‘Study Director

' The analytlcal data presented in this report were complled by me or under my supervision and
accurately reflect the data obtained. ‘

Dr J McKenzie _CChem MRSC
- Head of Analytical Services
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~ PFHA:
. ALGAL INHIBITION TEST

" SUMMARY

- Introduction. A study was performed to assess the effect of the test material on the growth of me o
green alga Scenedesmus subspicatus. The method followed that described in the OECD.~

Guidelines for Testing of Chemicals (1984) No 201, "Alga, Growth Inh1b1t1on Test" referenced as 4

Method C.3 of Comm1ss1on Dlrectlve 92/69/EEC (wh1ch consututes Annex V of Councﬂ,.
- Dlrectlve 67/548/EEC) S

Methods. Following a preliminary range-finding test, Scenedesmus subspicatus was exposed to an
aqueous solution of the test material at concentrations of 6.25, 12.5, 25, 50 and 100 mg/l (three. -

. replicate flasks per concentration) for 72 hours under constant 111um1nat10n and shaking at a
’ tempera,tm‘e of 24+ 1°C ‘

Samples of the algal populations were removed daily and cell concentrations determmed for each

_control and treatment group, usmg a Coulter® Mulusmer Particle Counter.

Results. Exposure of Scenedesmus sub&;pz‘catué to the test material gave an ExCso (72 ) value of
90 mg/t* and an E;Csq (0 - 72 h) value of 86 mg/l*. The No Observed Effect Concentration was

50 mg/l.

Chemical analysis of the test preparations at 0 and 72 hours showed measured test concentrations

1o range from 90% to 105% of nominal and so the results are based on nominal test concentrations

only.

¥ It was not possible to calculate 95% confidence limits for the BCsy values as the data generated did not fit the
models available for the calculation of confidence limits. '

CONTAIS Coip:
BUSIIESS |
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| PFHA:
.- ALGAL INHIBITION TEST |
1. INTRODUCTION
- This report contains a descnptlon of the methods used and results obtained dunng a study to

A investigate the effect- of the test maienal on the growth of the green alga Scenedesmus
- subspicatus. The method followed the recommendations of the OECD Guldelmes for Testing of

- Chemicals (1984) No- 201, "Alga, - Growth Inhrbmon Test" referenced as Method C.3 of V

Commission Directive 92/69/EEC (wlnch constitutes Annex V of. Councﬂ Duecnve :
67/548/EEC) ' '

| - Scenedesmus subspicatus is a freshwater unicellular alga, representauve of primary producers '
- found in natural waters and can therefore be consrdered as’'an unportant non~target organism m
freshiwater ecosystems

_ ~ The range—ﬁndmg test was conducted between 27 April 2004 and 30 April 2004 and the deﬁmtrve
: test between 27 July 2004 and 30 July 2004. co

2. TEST MATERIAL AND EXPERIMEN’I‘AL PREPARATION

21 . Description, Identification and Storage Conditions
Sponsor's identification : PFHA '
Description "t colourless liquid
Lot number : C15009601
Date received ;12 January 2004
}Storage conditions :  room temperature in the dark

The integrity of supphed data relating to the 1dent1ty, purity and stabrhty of the test material is the
: responSIbmty of the Sponsor
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22 = - Experimental Prepai-atiox;'

_.'For the pijrpose of _the deﬁnitive test, the té;t zhatc_fial was _dissplved diréctly in culture medium.

.An amount of test matena] (100 mg) was dlSSDIVCd in culture medium and the volume adjusted to

500 ml to give a 200 mg/l stock solution from which serial dilutions were made to give further
stock solutions of 100, 50, 25 and 12.5 mg/l. An aliquot (250 ml) of each. stock solution was
| separately mixed with algal suspensmn 250 ml) o give the requlred test concentranons of 6.25,
12,5, 25, 50 and 100mg/1 : -

The stock solutlons and each of the prepared concentrauons were mverted several times to ensure

| adequate mlxmg and homo genelty

The concentratlon and stab111ty of the test material in the test preparauons were venﬁed ‘oy.

chemical analysis at 0 and 72 bours (see Appendlx 1)
3. - METHODS

3.1 Test Species

The test was carried out using Scenedesmus subspicatus strain CCAP 276/20. Liquid cultures of |

Sceredesmus subspicotus were obtained from the Culture Collection of Algae and Protozoa

~ (CCAP), Institute of Freshwater E_co}bgy, The Ferry House, Far Sawrey, Ambleside, Cumbria.
Cultures were maintained in the laboratory by the periodic replenishment of culture medium

(Section 3.2). The culture was maintained in the laboratory at a temperature of 21 % 1°C under
continuous illumination (intensity approximately 7000 Iux) and constant acration.

32 Culture Medium

The culture medium used for both the range-finding and definitive tests was the same as that used
‘to maintain the stock culture. - ' '

The culture medium is defined in Appendix 2.
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.33 Plj()cedure
33.1°  Range-finding test
The test cbﬁcenttaﬁons to be used in the definitive test were detennined by a preliminary range-

'ﬁndmg test. . The range-finding test was conducted by exposing Scenedesmus subspicatus cells to
. aseties of nommal teist concenu‘auons of 1 0,10 and 100 mg/l for a period of 72 hours. ‘ :

_ '_The test was conducted in 250 ml glass conical ﬂasks plugged with polyurethane foam bungs to
- reduce evaporation, Two rephcate flasks were prepared for each conu'ol and test concentration.

s :The test materlal was dlssolved directly in cultore medium. - ,

An amount of test material (100 mg) was dlssolved in culture medium and the volume ad;usted to

© . 500 ml to give a 200 mg/l stock solution from which serial dilutions were made.to give further

,. ' stock solutions of 20 and 2.0 mg/l. An ahquot (100 ml) of each stock solution was separately
mixed with algal suspensxon (100 ml) to glve the requlred test concentratlons of 1.0, 10 and

100 mg/l.

The stock solutions and each of the prepared concentrahons were inverted several times to ensure
adequate mixing and homogeneity. '

. The control group was maintained under identical conditions but not exposed to the test material.

At the start of the range-fmding test a sample of each test-and control culture was temoved and
the cell density determined using a Coulter® Multisizer Particle Counter, The flasks were then
plugged with polyurethane foam bungs and incubated (INFORS Multitron® Version 2 incubator)

at 24 = 1°C under continuous illumination (inténsity approximately 7000 hux) and constantly
shaken at approximately 150 rpm for 72 hours. '

After 72 hours the cell densﬁy of each flask was determined using a Coulter® Multisizer Particle
Counter : A

3.3.2 Definitive test

- Based on the results of the range-finding test the following test concentrations were assigned to
the definitive test: 6.25, 12.5, 25, 50 and 100 mg/i. :
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- 33.2.1 . Preparation of the test material

For the purpose of the definitive test the required amount of test matenal was added to each test '
- vessel using the method descmbed in Secuon 2.2. '

33.2.2 Exposure condu‘wns

As in the range—ﬁndmg test 250 ml glass conical flasks were used. Three flasks each contammg -
100 ml of test preparatlon were used for the control and each treatment group.

'The control grou’p , was maintained under identical conditions- but not ex'posed to the test material. -

Pre-culture conditions gave an algal suspension in log phase growth chéractérised by a cell
~ density of 1 76 x 10° cells per ml. This suspension was diluted to a cell density of 2.01 x 10%cells
~ per'ml prior to use. At initiation of the test the culture contained a nominal cell density of 10* cells

¢ per ml. ' |

_The flasks were pluggéd with polyurethane’ foam bungs and incubated (INFORS Multitron®
Version .2 incubator) at 24 + 1°C under continuous illumination (intensity approximately’
7000 lux) and constantly shaken at approxxmately 150 rpm for 72 hours.

Samples were taken at 0, 24, 48 and 72 hours and the cell densities determined using a Coulter®
Multisizer Particle Counter.

3323 Physico—éhengical measurements

The pH of each control and test flask was determined at initiation of the test and after 72 hours
exposure. The pH was measured using a WTW pH 320 pH meter. The temperature within the

incubator was recorded daily.

3.3.2.4 Verification of test c&ncen&ations

‘Water samples were taken from the control and each test group (rephcates Ri-Rs pooled) at 0
" and 72 hours for quantltanve analysis. Duphcate samples were taken at each occasion and stored

at approximately -20°C for further analysis if necessary.

The method of analysis, stab1h1y, recovery and test preparation analyses are descnbed in
Appendix 1.
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333 ~ Evaluation of data
3.3.3.1 Comparison .of_ areas under the g'r-owth curves

" The area under the curve is taken to be an index of growth and was calculated using the following '

 equation:
N,-N, . N;+N, ~2N,. . N +N, ~2N ~
A=2No Xty 4t Lx(t, ~t,)+—t——n Al x(t, =t )
2 2 o . 2 )
| ‘Wheré
A = area : o
- Nag = cell concentration at the start of the test
N; = cell concentration at t)
Ny = cell concentration at t, .
h = time of first measurement (hours from start) -
1 = time of nth measurement (hours from start)

| Percentage inhibition of growtﬁ at each test concentration (Ia) was calculated by comparing the
area under the test curve (As) with that under the control curve (ch using the following equation:

IA;mxmo

14

3.3.3.2 Comparison of growth rates

The average maximum grthh rate (1) for each culture was also calculated, from the straight
section of the growth curve (Figure 1), using the following equation:

_IN, -kN,
. -4 .

3.3.3.3 Statistical analysis

One way analysis of variance incorporating Bartlett's test for homogeneity of variance (Sokal and
Rohlf 1981) and Dunnett's multiple comparison procedure for comparing several treatments with
a control (Dunnett 1955) was carried out on the area under the growth curve data at 72 hours for
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. the control and all test concentra’aons to detemne any stansucally significant differences
_between the test and control groups. All statistical analyses were performed usmg the SAS
. computer sofcware package (SAS 1999 2001)

4 ARCHIVES

“Unless mstructed othervnse by the Sponsor all ongmal data and the final report will be retained
in the Safepharm archzves for five years, after wh:ch mstructlons will be sought as to further g

\ retcnuon or d1Sposal
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-5, RESULTS
5% . R_ange-ﬁndihg Test”

The cell densit_iés'and percentage inhibition of grow.th Valués from the exposute of Scenedesmus
© - subspicatus to the tes,t materijal during the rar_xge—ﬁnd_ing test ar'e given in Table 1. -

The results showed no 51gmﬁcant effect on growth at the test concentrauons of 1.0 and 10 mg/l
However, growth was: observed tobe reduced at 100 mg/l - -

; iBased on this information test concentraﬂons of 6.25, 12. 5 25, 50 and 100 mg/l were selected for
the definitive test.

. 52, Definitive Test
.5.2.1 Growth data

From the data given in Tables 2 and 3, it is clear that both the growth (r) and the biomass (b) of
Scenedesmus subspicatus (CCAP 276/20) were affected by the presence of the test material over
the 72-Hour exposure period.

The mean cell densities versus time for the definitive test are presented in Figure 1.

- The percentage inhibition values da), (Table 3) were plotted against test concentration (Figure 2),

aline fitted using the XIfit 3 software package (IDBS 2002) and the ECs, value with respect to the . -

area under the growth curve, E»Cso (72 h) determined from the equation for the fitted line.

The percentage inhibition values (), (Table 3) were plotted against test concentration (Figure 3),
aline fitted using the XIfit 3 software package (IDBS 2002) and the ECs, value with respect to the
- growth rate, E,Cso determined from the equation for the fitted line.

- Accordjngiy the following results were determined from the data:

EiCso (72 ) : 90 mg/l
ELs(0-72h) : 86 mg/l

~ where EyCs is the test concentration that reduced biomass by 50% and E,Cs is the test
concentration that teduced specific growth rate by 50%.
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It was 'ﬁot possible to calculate 95% confidence lmnts for the ECsp values as the data generated
did. not fit the models available for the calculanon of confidence limits eg Litchfield and ,
Wﬂcoxon, Problt, Lo g1st1c and Weﬂbulls models (L:tchﬁeld and Wﬂcoxon i949)

' Statxshcal analys1s of the area under the growth curve data Was carried out for the control and and
all test concentrations: usmg one way analysm of vanance incorporating Bartlett's test for
homogene:ty of variance (Sokal and Rohlf 1981) and Dunnett's multiple comparison procedure

. for comparing several treatments with a conirol (Dunnett 1955). “There were no sta’ustzcally'

31gn1ﬁcant differences between the control and 6.25, 12.5, 25 and 50 mg/l test concentrations .

(P20. 05) however the. 100 mg/l test concentration was - sngmﬁcantly dlfferent (P<0 05) and

- therefore the "No Observed Effect Cencentration” (N OEC) was 50 mg/l..

The following data show that the cell conoentration of the control cultures increased by a factor of
35 during the test in line with the OECD Guideline that states the enhancement must be at Ieast by
a factor of 16 after 72 hours: : '

Meah cell density of control at 0 hours : 1.04% 10° cells perml
Mean cell density of control at 72 hours : 3.65x 10° cells per ml

522 Observations on cultures

All test and control cultures were inspected microscopically at 72 hours. There were no
 abnormalities detected in any of the control or test cultures at 6.25, 12.5, 25 and 50 mg/l, however
few intact cells were observed to be present in the test cultures at 100 mg/l.

523  Observations on test material solubility

At 0 hours all control and test cultures were clear colourless solutions. After the 72-Hour test
period the control, 6.25, 12.5, 25 and 50 mg/l test cultures were green dispersions. The 100 mg/l
test cultures remained as clear colourless solutions throughout the test period.

- 524 Physico—chemical'measuremen.ts

The pH values of each test and control flask are given in Table 2. Temperature was maintained at
24 # 1°C throughout the test,
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_‘ The pH values-of the control cuitures (sée jTable 2) were observed to increase from pH 7.7 at
0 hours to pH 8.7 — 8.8.at 72 hours. The pH deviation in the control cultures was less than 1.5 pH .
wits afier 7z,ho_urs and therefore was within the limits given in the Test Guidelines.

- The test. matenal vessels showed a concentratlon dependent dechne in pH values with fower rH }

* - values being observed in the higher test concentrations (see Table 2) Given the extremely low

pH in the 100 mg/l test cultures it was considered likely that this contnbutcd to the inhibitory -
eﬂ"ect that the test material exh1b1ted. : - -

525 Veriﬁcatio’xi of fest i:onéentfaﬁdns »

* . Chemical analysis of the test solutions ato and 72 hours (see Appendix 1) showed measured test
concentrations to range from 90% to 105% of nominal and so. the results are calculated on
nominal tcst concentrahons only. ' '

6. CONCLUSION

The effect of the test material on the growth of Scenedesmus subspzcatus has been mvestzgated
over a 72-Hour penod and gave an EpCsg (72 h) value of 90 mg/l* and an E,Cs; (0 72 h) value of
86 mg/l* The No Observed Effect Concentration at 72 hours was 50 mg/L.

' 7 REFERENCES

Dunnett cw (1955) A Multiple Companson Procedure for Comparing Several Treatments Wlth_ '
“aControl. JAm Star Assoc 50, 1096-1121. : '

' SAS/STAT Proprietary Software Release 8.02 (1999 - 2001), SAS Institute Inc, Cary, NC, USA.
Sdkal, R R and Rohlf, FJ (1981) Biometry. New York: W H Freeman and Company.

X1fit3 Version 3.0.5 Build 12 (2002), ID Business Solutions Ltd.

* Jt was not possible to calculate 5% confidence limits for the ECso values as the data gencrated did not fit the
models available for the calculation of confidence hmlts




- PAGE 15

'SPL PROJECT NUMBER: 1742/020

PFHA: ALGAL lNHIBITION TEST

~Table1 Cell Densmes and Percentage Inlnbltlon of Growth from the Range—findmg
- Test o '
. . Cell Densities* _(célls per ml) .
Nominal Concentration } S T 94 Tnhibition
(wg/l) - 0 Howrs 72 Hours (area under curve -
. _ : at72h)-
Contral - R, - 1.27E+04 4.82E+05 o
- Re 125B+04 4.83E+05 -
| Mean . 1.26B+04 . A.82E+05
1.0 Ry 1.25E+04 © 4.67E405
"Ry 1.34E+04 4.70B+05 3
Mean ' 1.29E+04 4.68B+05
10 Ry 1.27E+04 4.09E+05
| Re 1.22E+04 4.04+05 16
Mean 1.258+04 4.06E+05
100 R 1.26E+04 2.TIE+03
h R, 1.22B+04 3 41E+03 102
Mean 1.24E+04 3.06E+03

* * Cell densities represent the mean number of cells per ml calculated from the mean of the cell counts from 3 counts
for each of the replicate flasks. .

R, and R; = Replicates 1 and 2
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PFHA: ALGAL INBIBITION TEST

~ Table2 . Cell Densities and pH Values in the Definitive Test
Noininal Coﬁcentfaﬁoﬁ . ' pH‘ B Cell Densities*® ('gells_pgr ml) | i PH.
(mef) - ~on | on | 24n | 48n | 7| mn
~ Control R} 1T 1.06E+04 | 4.13E+04 | LISE+05 | 3.24E+05 | 88
© Ry |+ 77 - | 105B+04 | 420E+04 | LIOE+05 | 4.15E+05-| 88
Ry | - 77 1.01E+04 | 550E+04 | LOSE+05 | 3.56E+05 | 87
: . Mean | - 1.04E+04 | 4.61B+04 | LI2E+05 | 3.65E+05 -
- 625 - Ry - 76 1.04E+04 | 4.81E+04 || 122E+05-| 3.17E05 | 89
R, | 76 | 995E+03 | 545B+04. | 122E+05 | 2.83E+05 | - 89
Ry - 716 1.1ISE+04 | 4.04B+04 | 1.10E+05 | 2.63B+05 | 88
‘ Mean | LO6E+04 | ATTE+04 | LISE+0S | 2.88B+05 | .
125 - R 7.5 1.16E+04 | 4.92B+04 | 1.03E+05 | 3.10B+05 8.8
Ry - 7.5 1.01E+04 " | 4.528+04 | 1.07E+05 | 3.35B+05 | 8.8 -
Rs 75 | L16E+04 | 540B+04 | L16E+05 | 3.77B+05 | 8.3
_  Mem - | 1.11B+04 | 4.95B+04 | 1.08E+05 | 3.41E+05 |
25. R, 73, 1.13B+04 | 467E+04 | LI19B+05 | 1.95B+05 | 8.7
R; 7.3 '9.57E+03. | 497E+04 | 120E+05 | 3.25B+05 | 8.7
Rs 73 1.20B+04 | 526E+04 | 1.19E+05 | 2.54B+05 8.7
. Mean | 1.09B+04 | 4.97E+04 | 1.19B105 | 2.58B+05 |
50 Ry 69 | 1.15E+04 | 5.17E+04 | 1.02E+05 | 475B+05 | 838
R, 6.9 LIIEH04 | 3.56B+04 | 1.0SE+05 | 3.93E+05 | 88
R, | 69 1.I2E+04 | 3.98E+04 | 1.08E+05 | 3.77E+05 | 8.8
Meamn | 'LI2E+04 | 4.24E+04 | 1.05E+05 | 4.15E+05 :
100 Ry 43 1.07B+04 | 122E+03 |.325B+03 | 3.22E+03 | 3.8
' R: | 43 1.0SE+04 | 3.80B+02 | 1.745+03 | 7.80E+02 | 3.9
" Rs 43 1.09E+04 | 636E+02 | 146E+03 | 6.72E+02 | 3.9
Mean | LO7E+04 | 7.45E+02 | 2.15E+03 | 1.56E+03

* Cell densities represent the mean number of cells ‘per ml calculated from the mean of the cell counts from 3 counts
for each of the replicate flasks.
R; - R; =Rephicates 1 to 3
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PFHA: ALGAL INHIBITION TEST

Table 3 - Inhibition of Growth Rate and Biomass-

Concentatios Arealnder Corve | of popibiion. Bt % Inbibition
(mg/l)- _ S . . _ : _
Control 7558406 | o - 009 B
625 679806 . | 10 00d6. | 6
25 - 721E+06 4 |l oo | 2
25 | 6soew6 | 14 | o044 | 10
so | 7saBs0s. | @M1 | 0950 1
100 S54EH05T | 107 Y YR 155

[Increase in growth as compared to the controls]

EyCsq (72 h) from Figure 2 = 90 mg/t
“ECsp (0~ 72 h) from Figure 3 = 86 mg/l
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PFHA: ALGAL INHIBITION TEST
. Figurel Mean Cell Densities v Time for the Definitive Tést

1.00E+06

| ——o-—Control.
"]—e—6.25 mg/l i
Lof—-A-—12.5 mpi|.. - h
i T ‘ AR

| —A—25mg _ . .

. . . -
J— 50 mg/i ) . . . " )/////4//11

Tl —m— 100 mg/t | : . L

LOOE+05 - : : et

1.00E+04 &

Cell Density (Cells/mly

" 1.OOE+03 -

1.00E+02 | . :
' 0 . 24 48 o

.Time (hours)




__SPLPROJECT NUMBER: 17424020 - - . = PAGE1)

PFHA: ALGAL INHIBITION TEST

- Figure2 - " Inhibition of Biomass Based on Nom‘ihal.'l‘est Co‘n_centfations o

10— :
A 100—- .Area‘.p'hdie.p.(:ume.. .
S IS

% lnhibition -

i tL

| b B e
o 10 ' : 100
Concentration {mg/l} . . .
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PFHA: ALGAL INHIBITION TEST

= Figrire 3 " Inhibition of Growth Rate Based on Nominal Test Concentrations

" Growth-ilate . a
140_ eeties mee avmiedn mmmiwaen o e aes sDa s

-~ 120

100

80~

" % inhiblﬁon -

60 -

70 USSR — Poe

Concentration (ma/l)
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 PEHA: ALGAL m}nsrfﬁoﬁ TEST
- fA.ppendixl- Veriﬁcgtiop bf-Te_st thgéhtx‘atiﬁ?ns |
1 METHODOF.‘-ANA.LYS'IS‘ "

' 11 .Iﬁtroduc‘tioni.- -.

The test 'maferial concéntration in the test samples was détenﬁined by high performance quuid-

| T chromatography (HPLC) usmg an external- standard The. test matenal gave a chromatographc: "
- proﬁle consxstmg ofa smgle peak :

The method: was developed by the Departtnent of Analyﬂcal Serwces, Safepharm Laboratones
Limited.

12 Sample _Preparation

A volume of test sa.mple was diluted with methanol to give a final theoretlcal concentration of
1.0 mg/l .

13 Standards

Standard solutions of fest matenal were prepared mmethanolat a normnal ccncentranon
of 1.0 mg/l ' :

' 1.4 Procedure

. The standards and samples were analysed by HPLC using the following conditions:

HPLC System 't Agilent Technologies 1100 MSD, mcorporatmg
_ autosampler and workstation
Mass. seleétive detector - A | ”
" Source o eleqfrospray
Fragmentation energy : S0volts
| Polarity ¢ negative
‘Mode Co single Vion mode with 269 amu, 313 amu and 314 amu
 Gas temperature - : 275°C '

Drying gas : 11 litre/minute
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. PFHA ALGAL ]NHIBITION TEST

Appendix 1 (continued) V_eriﬁcation of Test Concentrations

. Nebuliser pressure - - 40psi o
" Capillary voltage - ;2000 volts
Colma - . Limacis, 5p,(250x46mm1d)
© Colomn temperature . o 30C g
. Mobile phase .. .- . : . methanol:0. 1% ammomum carbonate 90: 10 vivy
Flowrate . =~ S '_OSmI/mm L ' '
_'-I'nj'ection volume ' 5 ul.
Retenfion time . - . approximately 5 minutes

2. VALIDATION
21  Linearity

: A range -of standard solutxons covering 0.10 to 2. Omgll (10% to. 200% of the standard
_, concenh‘atlon) was analyscd :

Linearity was confirmed (correlation faétor, R2 =(.9967) ranging from 0 to 2.0 mg/l.
- The resulis are presented graphically on page 23.
22 Recoveries

A range of preliminary test samples, éccurately fortified at known concentrations of test material,
was prepared and analysed.

The recovery samples were prepare_d' bf( direct addition of the test material to a sample of test
medium. . '

A further pdrtion of a test sample was analysed folldwing the addition of algal éells to assess the
effects of algae on the recovery of test material from test medium.
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Appendix 1 (continwed)  Verification of Test Concentrations

Linearity of Detector Response

PFHA: ALGAL INHIBITION TEST
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PFHA ALGAL INHIBITION TEST .

~ Appendix 1 (continued) Veriﬁcation of Test Condgntratious

Fortiil'ica:ﬁonv oo . ' ‘Recoveries ‘
@D e | oo | wemw

825 . 620 | -~ 7w |

825 - = 629 |76

330 . 259 e g -
33.0 K 57 I 73 8
B2z o
132 L 104 ; 79

825plusalgae | 613 ‘ 7
132 plus algae . 103 » _ 78 -

Although the results were just below the lowest accepted target of 80%, the low recovery was
-consmbent over the test range and likely due toa systematlc eFror of unknown ongm

T.he recoveries in test media ﬁom the AC!I(C Toxicity to Rainbow Trout arid Daphn’z'a magna test

o (Safepharm Laboratones Project Numbers 1742/018 and 1742/019 respectively) indicated

acceptable recovery Therefore the method was considered acaeptable the test sample results
have not been corrected for recovery.

The presence of algal cells was considered to have no mgmﬁcant effect on the recovery of the test
‘aterial from the test medinm. '

2.3  Limit of Quantitation
“The limit of quantitation has been assessed down o 0.035 mg/l.

3. STABILITY

A range of preliminary test samples was prepared, analysed initially and then after stérage in
sealed glass vessels at ambient _temperatufe in light and dark conditions for approximately
72 hours (equivalent to the test exposure period). In addition a test sample was tested for stability
without prior mixing (sonication) of the test sample bottle to assess for losses due to adsorption
“and/or msolublhty '
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PFHA: ALGAL INHIBITION TEST -

Appéndix 1 (continued) V‘eriﬁcation' of Test Conc_entr'a'ﬁt'ms

"I Nominal cor_x‘cemratibn (fng/l) -'6.25 : v 100

.| Concentration found initially (mg/l) * 620 258 104

. Concentration found after storage in light . o ;

‘| conditions (mg/) L 6734 259 106
Exprossed as a percent of the initial conceritration 101 100 C102.

R ancepmﬁon found after storage in dark conditions 645 '26.1 107
(mgfl) R v . -

. | Expressed as a percent of the initial concentration 1103 101 103
Concentration found after storage in dark conditions _ o :
{mg/]) - unsonicated sample 6.40 NA 105

. Expressed asa percent of the initial concenteation 102 - 101

‘ Thé; test sa.inples have been shown to be stable in the test medium.

The m:éonic_aied stability vessel sﬁowed no evidence of insolubility or adherence to glaés.

NA. = Not applicable

.
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PFHA: ALGAL INBUBITION TEST -

Appendix 1 (continued) Veriﬁcaﬁon of Test Concentrations

4. RESULTS =
‘Sample . o Co%z%?lﬁéﬁ . ) ‘ %ﬁ;ﬁ&ﬁ? A ?\ng;fisrf:ldgs;cz;g‘?tg; ?‘3:)‘3 _

.0 Hours Costdl | . <LOQ | R
: e | ses L e

w’s - 1. 124 %

5 L X 101

0 1 493 ' 99

_ : 100 , 103 103

" 72 Hours " Control ' . <LoQ e T

| o625 | 616 o

125 . 3.1 105

25 Y N ()

50 e 503 . B 113

00 - 105 105

5. . DISCUSSION
" .The detection system was found to have acceptable linearity. The analytical procedure had
. acceptable recoveries of test material in test medium. ‘A method of analysis was validated and

proven to be suitable for use.

The test material was stable in the test medium for the duration of the test.

LOQ = Limit of quantitation

A AL et s e
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' PFHA: ALGAL INHIBITION TEST-
Appéndix 1 (continued) Veriﬁc:ition of Test Co'ncentrations,
6. . TYPICAL CHROMATOGRAPHY '
. mWﬁ
_ 8
400000 i
- 300‘09.“ ]

200000
wonoq

0 .

2 4 s .8 il
Standard 1.0 mg/l
WwWWMLm AFTES, Neg, SV, Frag 50

400000
300000
2\10‘000
100000

]

3 H & 8 win

Control Sample
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'PFHA: ALGAL INBYBITION TEST .

Appendix 1 (continued) Verification of Test Concentrations

T WS TIG, M Fila EONTG0 01616020 TG SV, Fragr 50
donon0 -
sao000 -1
200000
100000
‘" —
: 3 T T T
2 4 8 3 min}
B
Test Sample 6.25 mg/l
i MSDT TIG, 155 File (ECNT65W16-1601.0) ATES; oG, S, FRE 80
400000
300000 -
200008 -
100000
o
M T T T - T
2 4 6 8 min|

Test Sample 12.5 mg/l
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PFHA: ALGAL INHIBITION TEST
Appendix 1 (continued)  Verification of Test Concentrations

* MSE TIC, MS Flie (ECNT6SWI7-17000)  APLES, Neg, SIM, Freg: 50

5
. agoooo - 3
" soono0 -
280000 -{ .
a0 |
o .
T Y. T T 0
€ 2 4 [ 8 min
Test Sample 25 mg/l
T MED1 TIC, MS Fife (RCNT261018-1801.0) A!'-’JEG. Neg, $IM, Frag: 50
1 : _
40000
aneogy -
200010
100000
[
T T T T
{ 2 4 8 8 min

Test Sample 50 mg/l
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PFHA: ALGAL INHIBITION TEST

Ap'pehdix 1 (continued) Ver'ific,ﬁtioxi'of Test Cdnceﬁtraﬁéns‘

TSR TIE, NS File (GUN705015-1501.D) APLES, Neg, SIM, Frag: 58

| 4o0n00 -

00000 -
" | 2ot000
100060‘

+

<o

Test Sample 100 mg/l
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PFHA: ALGAL INHIBITION TEST
'Appendix2  Culture Medium

NNO; - 2557 mgl.

MgCl,.6H,0 12164 mgl

" CaCL2H;0 : 441 mgll
MgSOLTH0 147 mgl
COKHPO, . Lo# . mgl
© MNamco, 150 mgl
© HmBO; 01855 . mgl
 MnCLA4H,0 | 0415 . mgl
7 0.00327 mg/l
FeCL6HO . 0159  mgfl
CoCLEH0 - 000143 mgl
NaMoOs2H0 000726 mg/l

" CuClL. 2,0 D 0.000012 mg/l
NaEDTA.2H;0 030 mg/l
 NaSe0s.SH0 0.000010 mg/l

The culture medium was prepared using. reverse osmosis purified deionised water (Elga -
Optima 15+ or Elga Purelab Option R-15 BP) and the pH adjusted to 7.5 % 0.1 with 0.1N .
- NaOH or HCL The prepared media was sterilised by 0.2 pm membrane filtration,
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. Appehdix '3 ‘Statéme_nt of GLP Compliance in Acc_brda_nce with Directive SSISZG/EEC _

TﬂE l)EPARTMEN’I oF. HEALTH OF THE GQVERI\ MENT
' * OF THE UNITED KINGBOM

GooD »LABQRATGRY‘PRACRCE

STATEMENT OF COMPEIANCE .
BVACCORDANCE WITH DIRECTIVE 48320 BRC

" - LABORATORY o . . TEST TVPR

SafePharm Limited ) E . : Analytical/Clivical
_‘Shardlow Business Park; Chemistry
- London Road, o . c Envitorimental tox.

‘Shardlowy; = . . : Environmental fate
- Perhiyshire, : . . Mutagenicity

DE722GD - PhysJChem. tests

o : . Toxicelogy
DATE OF INSFECTION
2™ December 2002

A general frapuction for compliance with the Peinpiples of Cinpd Laborutory Practige
way carried o ot the above Teborsiory as. part of WK GLP Coamplance Progeamune.

At the time of the inspection.na davxatmnb wege found of snfflelent magnitude to affeet
the validity of non-clinical stdies performed at tiese fzxualmes.

f3/ o3

Dr, Roger G. Alexander
Head, GK GLP Monitoritg Authority




