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QUALITY ASSURAN CE REPORT

Th13 study type is classed as short-term. The' standard test method for thrs study type (“General |

d' ;Study Pla.n” in OECD termmology) was reviewed for comphance once only on initial producuon .

Inspeehon of the routme and repetrtwe procedures that constitute the study 1is carried out as a:

' _ contintous process de31gned to encompass the maJor phases at or about the time thls study was in
- progress ' ' '

o _'_ThlS report ‘has been audlted by Safepharm Quahty Assuranee Unit, and is. consrdered to be an o
"accurate account of the data generated and of the procedures followed '

In each case, the outcorne of QA evaluatmn is reported to the Study Dlrector and Management on.
the day of evaIuauon Audlts of study documentation, and process mspectlons appropnate to the -
type and schedule of this study were as follows : -

- 09 June 2003 - - | ' Standard Test Method Comphance Aud1t

" 120ctober2004  °  Test Material Preparatron
R /) Oeto_ber‘ 2004 o Test System Preparation.
12 October 2004 ~ Exposure |
- 22 October 2004 o Assessment of Response _
- 04,28 October 2004 Chemical Analysis
'§ 17 January 2005  Draft Report Audit
§ Date of QA Signature Final Report Audit

§ Evaluation specific to this study

i DATE 7‘30”935 ..........
For Safepharm
- *Authorised QA Signatures: :
. Head of Department: JR Pateman CBiol MiBiol DipRQA AIQA FRQA
Deputy Head of Department: IM Crowther MIScT MRQA '
Senior Audit Staff: ' _ JV Johnson BSc MRQA; G Wren ONC MRQA
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GLP COMPLIANCE STATEMENT '

.The work described was performed in comphancc with UK GLP standards (Schedule 1 Good.

~ Laboratory Practice Regula‘uons 1999 (SI 1999/3106 as amended by SI 2004/0994)) These .

- - Regulations are’ in accordance with. GLP standards published as OECD. Pnncrples on Good_

o ‘-Laboratory Practice (rev1sed 1997, ENV/MC/CHEM(98)17) and are in a.ccordance w1th and _
- Vlmplement the requxrements of D1rect1ves 2004/9/EC and 2004/10/EC.

‘These mtematlona.l standards are’ acceptable to -the Regulatory agenmes of the followmg B

-'countnes Austraha Austna, Belglum Canada, the Czech Republic, Denmark Finland, France,

, ‘Gemqany, Greéce, Hungary, Iceland, Ireland IsraeI Kaly, Japan Republic of Korea,

' Luxembourg, Mex1co, The Netherlands, New Zealand Ncrway, Poland; Portugal, Slovema,

: _South Afnca, Spam Sweden Swrtzerland Turkcy, the Umted ngdom and the Unlted States of
Amenca : ' :

~ This report fullyiand‘acc'uratve}y reflects the procedures Used and data gcr'rer'atedi

- H Vryenhoef BSc
Study Director

The analytical data presented in this report were- complled by me or under my supervision and

accurately reflect the data obtained.

"DrlJ McKenzie CChem MRSC
Head of Analytical Services
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C6-2AL
ALGAL INHIBITION TEST
. SUMMARY :

- Introductwn A study was performed to assess the effect of the test matenal on the growth of the

" green alga Scenedesmus -subspicatus. = The method followed  that" descnbed in' the. OECD .

o Gmdelmes for Testmg of Chenueals (1984) No 201, "Alga Growth Inhibition Test" referenced as .
© Methiod C.3 of Comrmssmn Dlrectlve 92/69/EEC (Whlch constltutes Annex V of Councﬂ
Directive 67/548/EEC) : ' '

. Methods Followmg a prehmmary range—ﬁndmg test Scenedesmus subspzcarus was exposed o .
" solufions of the test material at ‘mean measured concentratxons of 1.3, 2. 3, 3.1, 6.7 and 13 mg/l
'. (three rephcate ﬂasks per concentratlon) for 72 hours under constant 111um1nat10n and shaking at
_a temperature of 24 % 1°C. The test matenal solutions were prepared by stirring an excess
" (50 mg/l) of test material in culture medium for. a. penod of time. and then - removing anyA
- ~undissolved test’ matenal by filtration. This “saturated” solutlon was then ﬁthher dﬂu’ced as
‘necessary, 1o prov1de the remaining test groups.

'Samples -of the algal populahons were removed daily : and cell concentratlons determmed for each
. control and treatment group, using a Coulter® Multlsmer Particle Counter.

The test material was suspected to be volatile and hence'testing was conductéd in completely -
filled, stoppered test vessels in order to minimise possible losses due to volatlhsanon Following
the recommendations of pubhshed data (Herman et al 1990 and Mayet et al 2000) in order to
prevent inhibition of growth due to the restriction of gaseous exchange, additional sodium
_b1carbonate was added to the culture medium to provide a source of carbon d10x1de for algal
. growth.

" Results. Analysis of the test preparations at 0 and 72 hours showed measured test concentrations
to range from 1.15 to 15.2 mg/l. Analysis of a fourth test replicate for each test concentration at
72 hours that had remained unopened throughout the test duration showed measured test
coneentrations to range from 2.24 to 14.7 mg/l indicating that no losses due to volatility occurred.

Exposure of Scenedesmus subspicatus to the fest m_aterial, based on the mean measured test
concentrations, gave an EyCso (72 h) value of 3.8 mg/l; 95% confidence limits 3.4 - 4.3 mg/l and

CONTAINS CONFIDENTIAL
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‘an E,Cso 0-72 h) value of 7.8 mg/l; 95% conﬁdence lmuts 6 8-8. 9 mg/l The No Observed
o Effect Concenuatlon was 1.3 mg/l, ' -

ENTiAi
CQNTA!NS GONFID
BUSINESS INFORMATION




SPL PROJECT NUMBER: 1742/023 S PAGE 7

C6-2AL:
ALGAL INH]BITION TEST

1. INTRODUCTION '

;Thls teport” contains a descnptlon of the methods used and results obtamed durmg a study to:

mves’ugate the effect of the ‘test - materral on the growth of the green: alga - Scenedesmu.s' '

. subspzcalus The method followed the recommendatrons of the OECD Gmdehnes for Testing of

>"Chermcals (1984) No- 201; '"Alga, Growth Inhlbmon Test" referenced as Method C.3' of

: :Comrmssmn Drrectrve 92/69/EEC (whrch constrtutes Annex v of Councll Drrecuve
' _67/548/EEC) '

The test material ‘was suspected to be volatrle and hence testing was conducted in completely

: ""M-ﬁlled stoppered test vessels in order to mmumse p0551b1e Iosses due to volatlhsatlon FoIlowrng o

" the recommendations of pubhshed data (Herman et al 1990 and Mayer ez al 2000) i in order o .

- 'prevent mhrbmon of growth die to the restnc’aon of gaseous exchange additional sodrum_

~ bicarbonate was added to the -culture medium to provide a source of carbon dioxide for algal
’growth

" Scenedesmus subspzcatus is a freshwater umeel]uiar alga, representatrve of primary producers -
~found in natural waters and can therefore be eonsrdered as-an important non-target orgamsm in -
B -freshwater ecosystems

. The range-finding test was ‘conducted between 27 September 2004 and- 1 October 2004 and the
"'deﬁmtrve test between 11 October 2004 and 15 October 2004 '

In view of the difﬁculries associated with the evaluation of aquatic toxicity of poorly water
soluble test materials, a modification of the standard method for the preparation of aqueous media
was performed An approach endorsed by several 1mportant regulatory authorities in the EU and
'elsewhcre (ECETOC 1996 and OECD 2000), is to expose organisms 10 a saturated solution of the
test material in cases where the test material is of high purity and is poorly soluble in water and in

the permitted auxiliary solvents and surfactants. Usmg this approach a saturated solution was
prepared by stirring an excess (50 mg/l) of test material with culture medium for 24 hours and
then removing any undissolved test material by filtration through a pre-conditioned filter (0.2 pm)
to give a saturated solution with a nominal concentration of 13 me/l.

L
CONTAINS CQNFIDENT!A
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BN erST_ MATERIALAND EXPERIMENTAL PREPARATIO_N_ |

e 21 Descrlptlon, Identification and Storage Condmons
o Sponsors identification = ;- -'C6~2AL
Chemical name _ ,' : .IH 1H,2H, 2H-tr1decaﬂuoro 1- octanol
Description . . o . clear colouless liquid.
_ Batchnumber . : 001002
~ Date received ¢ 12 January 2004
Storage condltlons o * . room temperature, m the dark

_ The integrity of supplxed data relatmg to the 1dent1ty, punty and stablhty of the test materlal is the
T 'responsﬂnhty of the Sponsor. ' - '

122 E Experiménfal Preparaﬁon

, Due to the low aqueous solublhty and hlgh purity of the test matenal the test concentratlon used
- in the deﬁmtwe test was a saturated solutlon prepared ﬁom an initial test matenal dlspersmn ata
concentratlon of 50 mg/l. '

An amount of test ‘material (550 mg) was djspersed in 11 litres of culture medlum w1th the ald of
propeller stirring at approx;mately 1500 rpm for a period of 24 hours. After 24 hours the stirring
‘was stopped and the undissolved test material removed by filtration (0 2 um Gelman Acrocap’
filter, first approximate 1 litre discarded in order to pre-condition the ﬁlter) to give a saturated
_ <s01ut10n with a nominal concentration of 13 mg/l. A series of dilutions was made from this
 saturated solution to give further stock solutions of 6.5, 3.3, 1.6 and 0.81 mg/l “An aliquot
(2 litres) of each of the stock solutions was separately inoculated with algal suspension (10 ml) to
glve the mean measured test concentrations of 1. 3,2.3,3.1,6.7 and 13 mg/l

‘Media preparation trials (see Section 3.3. 1) conducted indicated that no s1gn1ﬁcant loss of
- dissolved test material due to its volatile nature occurred when ﬁltenng a 50 mg/l test material
. dispersion through a pre-condltloned filter. It was therefore considered justifiable to use filtration

as a method of removmg dlspersed test material to produce a saturated solution of the test

_ matenal

The concentration and stability of the test material in the test'solﬁtions -wcre" verified by chemical
analysis at 0 and 72 hours (see Appendix 1). ' :

C@NTA.INS CONFIDENTIAL
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3. METHODS
© 31 Test Species‘

" The test was carried out using Scenedesmus ;s*ub&picatus strain CCAP 276/20. Liciﬁld cultures of
Scenedesmus subspzcatus wete obtamed from the Culture Collectlon of Algae ‘and Protozoa
“:(CCAP), Instltute of Freshwater Ecology, The Ferry House, Far Sawrey, Ambles1de Cumbna
_ Cultures were mamtmned in the laboratory by the penodlc replemshment of culture medlum‘ '
_ h (Sec’uon 3.2). The culture was mamtamed in the laboratory ata temperature of 21 :1: 1°C under
- jcontmuous 1Ilmnmatlon (mten51ty approxzmately 7000 lux) and constant aeratlon '

32 Culture 'Mediu*m_ 3
The culture medium used o maintain the stock cultires is aé_ﬁned in Appe'nclix 2.

The cultute medmm used for the range-ﬁndmg and deﬁmtwe tests was the same as that used to
maintain the stock culture however addmonal ‘sodium bxcarbonate (500 mg/l) was ' added after
" preparatlon in order to prov1de a source of COz required for algal growth in sealed test vessels

33 . Procedure |
331  Media Preparation Trials

Media preparation trials were conducted for the Acute Toxicity to Daphnia magna test
_(Safepharm Laboratones Project Number: 1742/ 022) using a solvent spzke method of preparation
for the test material. However the results obtained mdlcated that using a solvent spike method of

:'preparauOn was not sultable for tlns test material as low and inconsistent measured concentrations
were obtamed ’ .

-Therefore, additional media preparation trials were conducted for the Acute Toxicity to Rainbow
Trout (Safepharm Laboratories Project Number: 1'742_/0_2-1) to determine if the production of a
saturated solution would be the most approptiate method of preparation for the test material. An
amount of test material (550 mg) was dispersed in 11 litres of dechlorinated te_p water with the aid

of propeller stirring at approximately 1500 rpm to give an initial test material dispersion of
50mg/l. This was stirred for a period of 24 hours. Samples were taken from the saturated
“solution for chemical analysis after centrifdgation (at either 10000.g or 40000 g) and after
filtration through a 0.2 pm Gelman Suporcap filter (after either the initial 1 or 2 litres discarded to

~ pre-condition the filters). ' '

CONTAINS CONFIDENTIAL
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332 Range’-ﬁliding test

" The test concentratlons to be used in the definitive test were detenmned by a preliminary range—
~-finding test. The range-findmg test was conducted by exposing Scenedesmus subspzcatus cells to
a sertes of nommal test concentrahons of 0. 13 1.3 and 13. mg/l* for a penod of 72 hours. _

" An amount of test matenal (550 mg) was dispersed in 11 litres of culture medium with the aid of -

. .propeller stirring at apprommately 1500 rpm for a penod of 24 hous. After 24 hours the stirring. |

was stopped and the und1ssolved test material removed by filtration (0 2 pm Gelman Acrocap
'ﬁlter, first approximate 1 litre dlscarded in order to pre-condrtlon the ﬁlter) to” glve a saturated'

solution with a nommal concentration of 13 mg/l* A series of' dllutlons was made from this
, saturated solution to g1ve further stock solutions of 1. 3 and 0.13 mg/l. An ahquot (900 ml) of - -
- each-of the stock soluttons was separately moculated w1th algal suspension (4.5 ml) to give the
- requlred test concentratlons 0£0.13, 1 3 and 13 mg/L.

'The test was conducted in 250 ml glass conical’ ﬂasks completely filled and sealed with ground .
. glass stoppers to reduce losses dug to volatlhty Two rephcate ﬂasks Were prepared for each
control and test concentrahon. ‘

_The control grdup was maintained undet identical c‘ondi'tions but'not exposed to the test material.

At the start of the- range—ﬁndmg test a sample of each test and control culture was removed and _
‘ the cell density determined using a Coulter® Multmrzer Partlcle Counter. The flasks were then
sealed with ground glass stoppers and incubated. (INFORS Multltron Version 2 incubator) at .
24 & 1°C under_'continuous illumination (intensity approximately 7000 lux) and constantly shaken
at approximately 150 rpm for 72 hours.

_ After 72 hours the cell dens1ty of each flask was determmed using a Coulter Mul’usrzer Particle -
Counter. '

3.3.3 Definitive test

Based on the results of the range-finding test conducted, the test material solutions for the
definitive test were prepared by stirring an excess (50 mg/l) of test material in culture medium at
approximately 1500 rpm for 24 hours. After 24 hours undissolved test material was- removed by -
filtration (0.2 pm. Gelman‘ Acrocap Filter, first approximate 1 litre discarded in order to pre-
condition the filter) to give a saturated solution of the test material from which a series of

¥ Concentrations based on the results of preliminary analysis of a saturated solution prepared in a similar manner

CONTAINS CONFIDENTIAL
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- ‘dllutlons was made 1o glve the mean measured test concentratlons of 1. 3 23, 3 1, 6. 7 and. .

13 mgll
3.3.3.1 3 Preparaiion of the test -material

For the purpose of the deﬁmtlve test the requlred amount of test matenal was added to each test.
' vessel usmg the method described in Sectmn 2.2, o

33 32 "Expo'sure conditi‘ons ,

As in the range—ﬁndmg test 250 ml glass comcal ﬂasks were used. Three ﬂasks each completely ,
- 'fllled with test preparatlon were used for the control and each treatment group ' S

The 'co'ntrol group was maintained under identical conditions but not exp‘osed to the test material. .

Pre—cumjre con_ditions geve an’ algal _SHSpenéion in log phase- g__rowth -‘ characterised by a cell -

. density of 2.57 x 10° cells per ml. This suspension was diluted to a cell density of 1.92 x 10° cells
", per ml prior to use. Inoculation of 2 litres of test medium with 10 ml of this algal suspensmn gave
© . an mmal cell den51ty of 10* cells per ml and had no 51gmﬁcant dilution eﬂect 2 '

The flasks were sealed with ground’ 'glas's' stoppers and incubated (INFORS Multitron Version 2
" incubator) at 24+1°C under continuous illumination (intensity approxunately 7000 lux) and
'constantly shaken at approxunately 150 rpm for 72 hours -

Samples were taken at 0 24, 48 and 72 hours and the cell densmes determmed using a Coulter
Multisizer Pamcle Counter '

Desplte the use of completely filled test vessels, there was a possﬂnhty that losses of test material
‘may occur over the test period due to the requirement to open the test vessels ona dmly basis in
“order to remove samples for the determination of algal .cell dens1ty Therefore additional test

material vessels were prepared and incubated alongside the definitive test to provide samples for

chemical analysis at 72 hours from vessels that had not been opened throughout the test.period.

'3.3.3.3 Physico-chemical iriea;surer}zents

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 thhm the
incubator was recorded daily.

CONTAINS CONFIDENTIAL
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- 3;3.3.4 Vérg‘ﬁca’tioh of'test concen‘tfatibns

_ Water samples were taken from the control and each test group (rephcates Rl <Ry pooled) at O
. ) ‘and 72 hours for quantitative analy51s Duphcate sa:mples were taken at each occaswn and stored
'frozen (approxxmately -20°C) for further analys1s ‘ ' S B

. T_l_le' method of a_nalysis, s_tability, i:eCove:y_ and'test solution analyses are described in Abpendix 1.
: 334 'Evaluation of'dlaﬂta .
3341 - Comparison of areas under the growth curves .

The arca under the curve is taken to be an mdex of growth and was calculated us1ng the followmg

: equa‘aon
. N,-N N+N N 4N, -2N e ,
A=—1"lxi + (’t 3 L x(t, —t.,).
: 2 , 2 2 (
Where
A = area
- Np = cell concentration at the start of the test
Ny = cell concentration at t;
Ny =" cell concentration at t, v
1 = time of first measurement (hours from start)

tq = time of nth measurément (hours from start)

‘ Percentage inhibition of ‘growth at each test concentration (Is) was calculated by comparing the
area under the test curve (A;) with that under the control curve (A;) using the_followirig equation:

-A
IA=§~9—Am—Lx100

<

3.3.4.2 Compafison of growth rates

The average maximum growth rate (u) for each. culture was also calculated ﬁom the stralght
section of the growth curve (Figure 1), using the following equation:

CONTAINS CONFIDENTIAL
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BN, N
tn f"'-tl '

' 3343 . Stdﬁ'.étical andlysis '

One way analys1s of variance 1ncorporat1ng Bartlett's test for homogene1ty of variance (Sokal and

‘Rohlf. 1981) and Dunnett's multlple comparison procedure for companng several treatments with

a control (Dunnett 1955) was carried out on the area under the growth curve data at 72 hours for

j’_ _-__the control and all test concentrations to determme any statlstlcally s1gmﬁcant dlfferences '

. | between the test and control groups. All stat:ls’ucal analyses were performed using the SAS.
o computer software package (SAS 1999 - 2001). o

4 ARCH[VES

| :".Unless mstructed othermse by the Sponsor all ongmal data and the final report w111 be retamed_
in the Safepharm archives - for five years, after which mstructlons W111 be sought as to further _‘
. :retentlon or d15posa1 ' ‘ ' ’ : :
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5.~ RESULTS
© 51 Media Preparation Trials -

Medla preparauon tr,lals were conducted for the Acute Toxicity to Daphma magna “test
(Safephann laboratories Project Number: 1742/022) using a solvent spxke method of preparatlon g
 for the test material. ‘However the results obtained indicated that using a solvent spike method of -
' ",preparatlon was not sultable for this test matenal as low and mconsxstent measured concentramons

v .were obtamed

- A further media preparanon tnal was conducted for the Acute ’I‘ox101ty to Rambow Trout test A
o '(Safephann Laboratones PrOJect Number 1742/021) usmg a. saturated soluuon method of .
~ preparation. F11trat1on of the test material dlSpersmns through a 0 2 pym- Gelman SuporCap filter
-showed measured concentratxons of 13 and 12 mg/l, d1scard1ng the first approxmate 1 litre or 2
. litres resPectlvely in ‘order to pre—condmon the filter. Centrlfugatlon of the test matenal g
»dlsperszons at elther 10000 g or 40000 g showed measured test concentratlons of 13 mg/l

- Based on ’these fesults Ait ‘was. coﬁsidered justiﬁable to prépare the test media using a 24 Hour’
~ -preparation period followed by filtration (0.2 pm), with the. first approximately 1 litre dlscarded
to remove excess dlspersed test matenal and produce a saturated solutlon '

52 Range—finding Test

- The cell c_lensiﬁ_e‘s and percentage inhibition of growth values from the exposure of Scenedesmus
- subspicatus to the test material during the range-finding test are given in Table 1.

The results showed no effect on grbwth: at the fest concentrations of 0.13 and 1.3 mg/l. However, -
growth was observed to be reduced at 13 mg/l*.

Based on this information the test material solutions for the definitive test were prepared by
stirring an excess (50 mg/I) of the test material in culture medium for a period of time and then

~ removing any undissolved test material by filtration to give a saturated solution with a nominal
concentration of 13 mg/l. This saturated solution was then further chluted as necessary,. to
‘produce the ‘remaining test concentrations.

* Concentration based on the results of preliminary analysis of a saturated solution prepared in a similar manner
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53 Definitive Test

531 Verification of test concentrations

Due to the low aqueous solubiiity_ and high purity of the test material the test material solutions .

were. prepared by ‘stirring an excess (50 mg/l) of test material in culture medium for a period of

time and then removing any undissolved test material by filtratmn This saturated solut1on was
- ’rhen further dlluted as necessary, to produce the remalnmg test groups. '

: .-Ana1y31s of the test preparanons at 0 and 72 hours (see Appendlx I) showed measured test -
'concentratlons to range from 1.15 to 15 2 mg/l At both 0 and 72 hours ‘the measured test -
concemratlons of the bottom twor test concentratlons were in excess of nominal, the reason for
which was not clear from the data obtamed However, the measiired test concentratlons obtamed
followed & concentratlon dependent increase md1cat1ng that the senal dllunons performed from o
Vthe mmal saturated solution were correct

Analysis' of a fourth test replieate at 72 hours (s Appendix 1) that had remained unopened

| throughout the test duration showed measured test concentrations to range from 2. 24 to 14.7 mg/l

: mdlcatmg that no losses due to volatility occurred. Once again the measured test concentrations
were in excess of nominal though they followed a concentration dependent decrease thh each
serial dilution performed

Given this it was considered appropriate to base the results oh the inean measured test
concentrations in order to give a “worst case” analysis of the data The- foIIowmg results were
- calculated based on the mean measured test concentratlons '

ébcso (72 h) = 3.8 mg/l: 95% confidence limits 3.4 - 4.3 mg/l
E:Cs0 (0 - 72 h) = 7.8 mg/l; 95% confidence limits 6.8 -~ 8.9 mg/l
No Observed Effect Concentration (NOEC) = 1.3 mg/Il

' 5.3.2 Growth data

From the data given in Tables 2 and 3, it is clear that both the growth (1) and the biomass (b) of
Scenedesmus subspz’catu_s (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.

CoN mmfe QQNFIBEA! TIAI,
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| ‘The pejrdenlage inhibition values da) (Table 3)-were plotted against the hlea.n measu-red’Atest'

~ concentration (Figure 2), a line fitted using the XIfit 3 software package (IDBS 2002)- and the
- ECsp value w1th respect to the area under the growth curve Eszo (72 h) determmed from the _ .
' equatlon for the fitted line, ‘

' The i)crccntage inhibition values' (1) (Table 3:) were plotted against the mean m‘easurecl test

4 concentratxon (Figure 3) a lme fitted using the XIfit 3 softwa:e package (DBS 2002) and the - '

' ECso value with respect to the growth rate, E,Cso determlned from the equatlon for the ﬁtted line. -

_4 '-: The 95% conﬁdence hmlts were calculated usmg the method of thchﬁeld and WﬂCOXOl’l '
_ (thchﬁeld and’ W1lcoxon 1949) : y

: The followmg data show that the cell concentratlon of the control cultures mcreased by a factor of
- 66 dunng the test i m lme with the OECD Guldelme that states the enhancement must be at least by 4
. a factor of 16 after 72 houts: - : -

.Mean.ce_n density of control at 0 hours i 9.34x10% cells per ml
" Mean cell density of control at 72’ hours : : 6.13x10° cells perml -
533 - Obsei'vatious on cultures

* All test and control cultures were inspected microscopic'ally at 72 hours. After 72 hours there 110
‘abnormalities detected in the control or test cultures at 1.3, 2.3, 3.1 and 6.7 mg/l, however few
intact cells were observed to be present in the test cultures at 13 mg/l. o

R 534 Physico-chemical measurements

The pH values of each test and control flask are given in Table 2. Temperature was maintained at -
24 1°C throughout the test.

The pH ‘values of the control cultures '(sec Table 2) were observed to increase from pH 7.9 at
0 hours to pH 9.7 at 72 hours. This increase was considered to be. due to the amount of carbon

. dioxide reqmred by the large number of algal cells in the log phase of growth (see Figure 1)
exceeding the transfer rate of CO, from the gaseous phase to the aqueous phase. In this situation
CO required for photosynthesis and growth would be derived from bicarbonate in solution which
results in an increase in the pH of the culture. The increase in pH after 72 hours was in excess of
that recommended in the EEC Guidelines (1.5 pH units after 72 hours). This is considered to

have had no adverse effect on the results of the study given that the increase in cell concentration
in the control cultures exceeded the validation criterion given in the Test Guidelines.
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535  Observations on test material solul)il_ity_ |

_‘At the start of the test all control and test cultures were observed to be clear colourless solutlons g
© After the 72-Hour test penod all control, 1.3,2.3 and 3.1 mg/l test cultures were observed to be
' bnght green dlspersmns The 6.7 mg/l test cultures were observed to be green dlspersrons wlnlst
the 13 mg/l test cultures were observed to be very pale green dlspersxons '

-6 - CONCLUSION

B } =The effect of the test materlal on the growth of Scenedesmus subszcatus has been investigated.
overa 72-Hour perlod and based on the mean measured- test eoncentratlons gave an EyCso (72 h)
- value of3.8 mg/l 95% conﬁdence limits- 3.4 - 4. 3 mg/l and an EICSO ©- 72 h) value of 7.8 mg/l

. 95% conﬁdence lirits 6 8 - 8. 9 mg/l The No Observed Effect Concentratlon at 72 hours:
-was 1 3 mg/l. - ' :
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C6-2AL: ALGAL INHIBITION TEST =

‘Tablel ~ Cell Densities and Percentage Inhibition of Growth from the Range-finding
o Test : N B ' -
, o Cell Densities* (Cells per ml) ‘ _ B .
Nomiinal Test Concentration : B " T 9 Inhibition
(mg/h) o 0 Hours | 72 Hours " (Area Under Curve at
L . o ._ 72h)
. Contrdl - Ry ©105E+04° . | 0 227B405 o
o R, | 10mB+04 Co2asEtes. |
. Mean | . . 1.03B+04 - 23eEt0s - |
013 - Ry | LO6EH4 | 545E405. . .|
R | 935403 | agEWS | [123] o
Mean |  997EH03 - | - S.13E+05 | -
13 R | LOBH4 . 3.64E+05
R, | 876E+03 - | 3e7Et0S | [64]
» Mean | 9.72E+03 38IE+05 o
13 Ry .| 844BH03 8.65E+03 A
R, 9.67E+03  124B404 99
Mean | 9.0SB+03 | . LOSEW4

*  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.

Ry~ Ry = Replicates I and 2
[Increase in growth compared to controls J
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C6-2AL: ALGAL INHIBITION TEST

Cell Densities and pH Values in the Definitive Test

Table 2
Mo Méasured Pest pH _ Cell Densities* (cells per mi) "~ ‘ "pHV_ '
Concentration (mg/h) - | . oy oh 24h | 48n 72h - | 72h
Control Ry 7.9 930E+03 | 295E+04 | 122E+05 | 6A4SEH0S 9.7
R .19 9.89E+03 -| 3.31E+04 | 8.17E+04 6.32E405 | 9.7 .
Rs - 7.9 8.84E+03 | 3.37E+04 | 1.06E+05 | 5.62E+05 | 97 |
Mean . | 934B+03. | 321E+04 | - LO3E+05 |. 6.13E+05 | -
13 R 79 |- 994E+03 | 3.60E+04 | 1.08E+05 | 578E+0S .| 9.8 __
Ry © 79 | 94B8EH03 | 3.50E+04 | 991E+04 | 597EH05,| 99 |
"Ry 7.9 LO9E+04 | 3.46B+04 | LI2E+05 | 7.07E+05 | 9.9
. - Mean o 1.01E+04 | 3.52E+04 | 1.06E+05 | 6278+05 | . -
2.3 R 7.9 1.09E+04 | 2.65E+04 | LOOE+05 | 5.83E+05 | .9.8°
R, 7.9 1.02E+04 | 2.31E+04 | 7.89E+04 .5._1_9‘__E+05 9.8 |
Rs 79 | 9.96B+03 | 2.89E+04 | 8.74E+04 | SJ79E+05 |- 99
. Mean © | 1.03B+04 | 2.62B+04 |- 8.89E+04 | 5.60E+0S '
3.1 R, 7.9 9.176+03 | 1.16E+04 | 6.03E+04 | 3.77E+05 | . 9.6
Ry 79 | '1.03E+04 | -9.08E+03 | S535B+04 | 3.64E+05 96
Rs 7.9 9.96E+03 | 1.19E+04 | 6A49E+04 | 3.94E+05 9.7.
Mean ' © 9.80E+03 1.09B+04 | 5096E+04 | 3.78E+05 | -
6.7 R, 7.9 1.06E+04 | 4.53E+03 | 3.92E+04 | 1.53E+05 | 9.5 .
' R 7.9 L.OIE+04 | 321E+03 | 3.60B+04 | L45E+05 | ~9.5 -
R; 7.9 1.05E-+04 4,45E+03 3.77TE+04 1:50E+05 9.5 -
‘Mean | 1.04E+04 | -4.06B+03 | 3.77E+04 | 1.49E+05
13 R, | 179 1.17E+04 1.34E+03 | S5.16E+03 | 2.78E+03 | - 85
R, 7.9 9.76E+03 | 4.29B+03 | 431E+03 | 242E+03 | 84
R; 7.9 . | 946E+03 | 820E+02 | 554E+03 | 336E+03 | 84
Mean LO3E+04 | 2:5E+03 | 5.00E+03 - | 2.85E+03.

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

R, ~R;=

@@N TA!NS GGNFIDEN T/AL
‘ 'EUS!NESS iNFORMATIOA!
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C6-2AL: ALGAL INHIBITION TEST

Table3 . Inhibition of Gljowfh Rate and Biomass
T Mt;an'Mea‘su’r'_ed- S ' - . o . o ) L R
etz [t | | g2 | s
mgl) | ] S '
Control 1.00E+07 oo ooss - [ o
13 - 103BH7 |- Bl L0057 | - 2
23 . 886BHW6 | .. 12 | oess. | - s
Csl | seames | M Ceost 2
67 .| 217BY06 | 78 0037 36
‘B | adzBes | 104 | 0018 g 131

- [Increase in growth as compared to the controls)

E.Cso (72 ) from Figure 2 = 3.8 mg/l
E,Csp (0 - 72 h) from Figure 3 = 7.8mg/l
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C6-2AL: ALGAL INHIBITION TEST |
" Figarel  Mean Cell Densities v Time for the Definitive Test =~

1.00E+06 -

wd — 0~ —~ Control R i
T L3 gl
|23 men
D |—A—3Imgn |
1 m—67mgn [ B
L7 ] SR SOOI

" LO0B+0S

Cell Densit (Celis/inl)

-1.00E+04

1.00B+03 L A -
' Q 24 ' 48 . 72
’ Time (hours)
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C6-2AL: ALGAL INHIBITION TEST

_ Figiirg 2 Inhibition of Biomass Bfa_sed‘ on Mean Méésurqd Test ;Concgnfr’agi‘o:isf ‘

" .00~ Area Under Curve .

Bl S
80- L '
T

- 50-

% inhibition

40—

Concentration (mg/l) . o
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. C6-2AL ALGAL INHIBITION TEST
| . Appendlx 1 Verii:ication of Test Cdncentrgﬁons | v-
1 METHOD OFANALYSIS |
bl‘.ll Ihsreducﬁon ;.
The test ﬁlatenal concentratlon in the test samples was detenemed by gas ei]romamgraighy (Gb)v

_ 'usmg an external standard The test material gave a chromatographlc proﬁle ‘consisting of a
: smgle peak ‘ L

- 'The method was developed by the Department of Analyucal Services, Safephann Laboratones‘;"._

'Lumted
: 12 Ssimple ’-I’.r'eparaﬁon .
| ~A Strata X solid phase extractlon (SPE) cartndge packed w1th glass wool, to remove algae was»_
sequentlally pre-condmoned vv1th methanol and water. A Volume of test sample was - eluted
' 'through the cartndge and the cartridge kept wet. The test. material was eluted from: the carmdge_ )

" with methanol and made to volume to give final theoretlcal concentratlons of approx1mate1y 1310 .
165 mg/l. ' :

1.3 Standards .

. Standard solutions of test material were prepared in methanol at a_nominal concentration’ of
20 mg/l. '

1.4 = Procedure

The standards and samples were analysed by GC USing the following conditions:
GC System - ' - ¢ Agilent Technologles 5890, mcorporatmg

: _ autosampler and workstation
~ Colunin ' : : DB-5and ZB-5(30 m x 0.53 mm id, 5 pm film) |
- Oven temperature program ¢ initial 60 °C for 2 minutes
' rate 1 10 °C/minute -
final 150°C-
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Cs-zALs A_LGAL INHIBITION TEST

_ ,_Appéndix_ 1 (continued) . Venficatmn of Test Concentratmns

Injectdf teimperature S ro200°C

| Detector temperature B : 25'0_.°C 4 :

- Carrier gas and pressure h B : ‘_nitiogen at 5 psi VV
'Injectlo.n volume - ‘ S B) B

- . Injection mode - L ’ Sphtless

Lo B ' ' -purgeonatlmmutes
K Detector - - | L E flame ionisation detector (FID)

Retention time - B E ‘appr,ox‘lmately 7 xmnutes '

2. 'VALIDATION
21 Linearity'.

: A range of standard solutions covering 1. Oto 98 mg/l (5 % to 490 % of the standard
»concentratlon) was analysed. o : - :

'I_,i‘ne"aritvaa‘s_cenfmhed (percentage ﬁt, _sz =0.9998) rangmg from 1.0 to .93 mgﬁ. |
o The ;esults e;r'e Ipresented'graphicallly on page 26.
2:2' Spiked Recoveries
The recovery samples were prepared by addition of a standard soluﬁon of test material to a
sample of test medium. A standard solution was accurately prepared by dissolving. the test 4

‘material in methanol. An accurate volume of the standard solution was added to a known volume
of test mechum to achieve the required concentratmn of test material in test medium.
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| C6-2AL: ALGAL INHIBIT[ON TEST
- Appendix 1 (continued) Veriﬁcaﬁon of Test Concentrations

Linearity of })cteétot Resp’m_isé

140000 1. y=1231.9%+330.02 -
: - R2=0.9998

120000

Peak R;:sponsé (Aréa)

100000 ..

- 80000 .

T e o,
40000 4 - / ..

20000 |

0 20 40 60 - . 80 100 120
' . Congentration (mg/l)

(f“ﬂf%iTAiAIS CGNFIDENWAI.
5 S dF ’W/WATIGA!




SPL PROJECT NUMBER 1742/023 L PAGE 27

C6-2AL‘ ALGAL INHIBITION TEST

: Appendix 1 (contmued) ' Verific_atiqn of Test Cohcentr;_x_tidnsf .

Fomﬁcatxon . , . Recoveries - . -
(O -, . | Mean%
0970 | - o448 . |- 46 o

: ML — 43
0970 o osst | 39
0970plusa1gae 1 eass | ar ] e

388 - R % S SR I 54 R
: — o — - : 57
388 L 232 e '

55 . o w9 1. m )
M ; ' : ; — 72
| 55 om3 |
| lSSplusalgae 1 e ol s o L 59

“The recovery results are outside the accepted limits of: 80-120%. Procedural recoveries were run
_"alongsi‘dé the test s’amples at each level. The method has been. consuiered to-be sufﬁmently-. .
o ’accurate for the purposes of thls test. All test sample results have been corrected for recovery

The presence of algal cells was con51dered to have no s1gmﬁcant effect on the recovery of the test
material ﬁ'om the medium. | '

23 - Saturated Solution R_e,cévéries '

The recovery samples were prepared by.d;'reét addition of the test material to a sample of test |
medium The dispersion was stirred using a propeller set at 1500 rpm for 24 hours at 21°C. "Afier
‘ the stxrrmg penod undissolved test matenal was removed by filtration ‘through a pre-condltloned

0.2 pm Gelman Acrocap ﬁlter
‘Nominal B ' - Recoveries
concentration . ‘ — : ' '
mg/y - (mg/h I )] Mean %
0.810 | 0557 1 69 ' '
’ - 76
£ 0.810 0676 83 ,
'0.810 plus algae : 0.489 60 v 60
3.30 18 55 B
' 60
3.30 _ 2.1 64 :
13.0 ' 7.15 55
57
130 | 7.78 .60
13.0 plus algae 643 49 49
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(C6-2AL: ALGAL INHIBH‘ION TEST

_ Appendrx 1 (contmued) Verlﬂcatlon of Test Concentratmns A
". . o The method has been consrdered to be sufﬁmently accurate for the purposes of this test All test
. ) sample results have been corrected for recovery

'The presence of algal cells was consrdered to have no sxgmﬁcant effect on the recovery of the test
o matenal from the medium.

24  Limit of Quantitation ..
~ The limit of Quanﬁtarion lias been asSessed down to O_.Ol 7 mg/l.
'3 STABILITY
31  Spiked Stability
‘A range of prehrmnary test samples, was prepared analysed mmally and then after storage in
sealed glass vessels at arnb1ent temperature in- light and dark conditions for
‘ 'approxrmately 72 hours {(equivalent to the test exposure period). In addmon a test sample was

‘tested for stability without prior mixing (somcatron) the sample bottle to assess for losses due to
. adsorptlon and/or insolubility.

Noinal concentration (mg/l) 0.810 - 330 | 130
Concentration found initially (mg/f) L oas 222 1.1

. Concentration found after storage in light ) R - | X
conditions (mg/1) _ 0.127 _ 1.52 ) 9.10
Expressed as a percent of the initial concentration 31 - 69 82
Concentration found after storage in dark conditions 0305 T : 9.90
(mg/D) .
Expressed as a percent of the initial concentration . 73 : 87 . 89
Concentration found after storage in dark conditions :
(mg/1) — unsonicated sample A 0.310 NA 9.24
Expressed as a percent of the initial concentration s - 83

The test samples have shown some evidence of 1nstab111ty in the test medium at the lower levels.
The unisonicated stabrhty vessel showed no evidence of msolublhty or adherence to glass.

NA =Not applicable
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C6-2AL ALGAL INHIBITION TEST

Appendlx 1 (contmued) Venfieatlon of 'I‘est Concentratlons
32 Saturated Solution Stability

~ Arange of prehlmnary test samples was. prepared as in Sectlon 2 3, analysed 1mt1ally and theén
after storage in at amb1ent temperature in light and dark’ conditions for approxmlately 2 hours
_ (equlvalent to the test exposure period). In addition a test sample was tested for stablhty wﬂhout

prior. mlxmg (somcahon) the test sample bottle to assess for losses due to adsorptxon and/or -

'msolublhty

A Nomi‘nal'concenn'ation'(mg/l'). ‘ 1 . osw0 - | o 330 S 130 .-

| Concentration found initially (mg/) -~ - | . 0617 | 197 a7

. --Concentratlon found aﬁer storagemlxght A ' T T e o ey
conditions. (m 7 . » 0477 o 1.56. ‘ 6.77
Expressed as a percent of the initial concentratlon - 7 : . _' 80 - o _ 91

_ Concentratlon found after storagemdark condltlons 0492 : l 50 o ' 'A 6.44
(mg/l) . _ 4 : . :
Expressed as a percent of the initial concentration 80 B 3 D B
Concentratlon found after storage in dark conditions 0403 1 s NA v o 6. 6 8

(mg/1) — unsonicated sample.

Expressed as a percent of the initial concentration ‘ 65 | . - ‘ 90

The test samules ueve shown some evidence of instability in 'tghe test uleuimn at the lower levels. -
“The unsonicqte’d stability uessel showed no evidence of .insolubilit‘y of adﬁei‘erice to glass. |
33 Volaﬁlity Stability .
A range of prelumnary test samples was prepared, as in Section 2.3, analysed initially and then
" after storage in open glass vessels at ambient temperature in dark conditions . for

* approximately 72 hours (eqmvalent to the test exposure penod) All samples were found to be less
than the limit of quantitation.

NA = Not applicable
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C6:2AL: ALGAL INHIBITION TEST
" Appendix 1 (continued)  Verification of Test Concentrations

s | Cmommin | Cowemie | Baresedsreerotde
o mgy . o round | ;
OHOQIS _ ~ Control | - <LOQ .- ‘ e
o Ce80 - o 1S , 187
160 - | 207 129
330 - f. - 320 © 100 -
650 | s84 " 90.
130 S s ] 83
- 72 Hours - Control - <LOQ . - I .
- Open vessel osl0 | 115 142
- 160 1 246 | 154
330 R S
- 6.50 o 752 116
L 130 u 152 - _ 117
72 Hours _  Conrol '<LOQ_ | o -
unopened . 0810 224 1 277
vessel ' 1.60 S 2.69 168 -
13.30 T a4 - 134
6.50 o 924 142
13.0 o : 4.7 ] . 113

5.  -DISCUSSION

The detection syétem 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. '

* . ’
Results corrected for corresponding procedural recovery
LOQ = Limit of quantitation '
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C6-2AL: ALGALINHIBITIONTEST
~ Appendix 1 (continued)  Verification of Test Concentrations

6. . TYPICAL CHROMATOGRAPHY -

.EIDYB. (SAGC20LECO504104181101.D)
1 cous] ' o

A_m“ } ’

N 4 T - * d N T T . T )
o : 2 : L) 9 8 _ 1. mit

Standard 20 mgll

FiD1 B, (GAGLO NECOSAOTIB o010
s | :

AKX -

£000

Control Sample

CONTAINS CONEIDENTIAL
BUSINESS INFORMATION




SPLPROJECTNUMBER: 1742/023 . . - PAGER
C6-2AL: ALGAL INHIBITION TEST

. Appendix 1 (continued)  Verification of Test Coi'u‘:enitriitiu‘u'sf o

T, IR
el ]
ol

.&:m.- '
10
a0

Test Sample 0.81 mgil

DA B, (BAGC2AECORNT51E01D).
s '
m.
mv.
-
wme ] o
A T
m ! ' | | ! 1 i ! i 1
8 ! i _ i 8 10 i
Test Sample 1.6 mg/l

CONTAINS CONEIDENTIAL
BUSINESS INFORIATIGN




SPL PROJECT NUMBER: 1742/023 3 S PAGE 33

C6-2AL: ALGAL INHIEITION TEST

: _ :Appendix 1 (céﬁtin_ﬁed) Vel;iﬁcation of Test Céhceutréﬁo’ns

T, OECOIY
"noumg- _
. T
30 g 1 T T I 1 :
-0 2 4 , .8 A 3 i mn
Test Sample 3.3 mg/l
M3, (S'.\_GENECHWWB1W1.D)
ook 1
m-
T
| m
Lk |
: , e S
mﬂ ! ¥ ¥ 3 1 v T l T
0 8 10 il

Test Sample 6.5 mg/l
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C6-2AL: ALGAL INHIBITION TEST

o Appendix 1 (continued) Verification of Test Concentrsitions |
FOTE (RGCHEERR L) ' . ~

wurfs

g - -1 S RN ' § s e

g 8

. Test Sample 13 g/l
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C6~2AL ALGAL INHIBITION TEST
. Appendix2  Culture ‘Medium

CNaNOyg - 255 mgl

MgCL6H,0 - - 12164, mgl
CaCL2HLO0 . 441 mgl
MgSOL7H0. 147 mgl

KHPO, . 104  mgl
NaHCO; C U150 mglh

COHBO; . 01855 mgl
CMnCLAH:0 - - 0415 mgl

ZnCl, - 000327 mg/]
CFeCLSH,0 . 0159 mgll

CoCL6H0 - 000143 mgl

, ."Nazmoo4.2H§O. - _0.0_0'725 mg/l
- CuCL2H,0 0.000012 mg/l
' Na;EDTA.2H,0 030 mgl
Na2,S¢03.5H,0 ' 0.000010 mg/l

‘The culture medium was prepared usihg reverse osmosis purified deiom'sed water* and the pH
adjusted to 7.5 + 0.1 with 0.IN NaOH or HCI The prepared media was stenlxsed by 0 2 pm
membrane filtration.

* Rlga Optima 15+ or Elga Purelab Option R-15 BP
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Appendix3  Statement of GLP Compliance in Accordance with Directive 88/320/EEC

kgAY

Tﬂﬁ DEPARfI’MENI‘ OF HEALTH or THE GOVERNMEN’I’
' OF THE UNITED KINGDOM

GGQD_ LQ&EGRATORY PRACTICE

1 ETAYEMENT OF COMPLVANCE
IN ACCORDANCE WIrHh DIRECTIVE 88320 BEC

LABORATORY . : ‘ ' " CTESTTYPE

* -SafePharm Limited S N : Analytical/Clinical
- ‘Shardlow Buasiness Park, . B Chemistry
. Londen Road, , o Environmental fox.
. Shardlow, : : Enviréameiital fate
" Derbyshire, - ’ Mutagenicity
-~ DE722GD . o - Phys./Chiem. tests
- : Toxicology
DATE OF INSPECTION
2 December 2002

A g,em:ml inspection for compliance with the - Prmciplus of Good Laborwrory Practice
wag carnied out nt the above laboralory as part of UK GLP Lomplmnce Progranunc.

At the time of tho -ihsp‘&cr'ibn ni devistions wvere found of suffictent magrittisde o affect
the validity of non~linical studies performed at these facilities,

: 3 97/0.3
Dr Roger G, Alexander
Head, UK GLR Monitoring Authority




