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QUALITY ASSURANCE STATEMENT

“The following have been inspectedoraudited in relation tothis sudy

Study Phase Date of Inspection Date of Reporting

Protocol Audit 11 January 2002 11 January 2002

StudyBased Inspection
Culture reament 17 January 2002 17 January 2002

Process Based Inspections
Formulation 14 January 2002 14 January 2002
Cultre Estaiishment 11 February 2002 11 February 2002
Harvesting and slide preparation 7February2002 8February 2002
Side scoring 5 March 2002 March 2002
59 preparation 15 January 2002 15 January 2002

Report Audit 15 April 2002 15 April 2002

Protocol Audit; An audit of the protocol for this study was conducted and reporid 10 the Study
Director and Company Managementa indicated sbov.
Study Based Inspection: An inspectionof a phase ofthis study was conducted and reported 10 the
Study Director and Company Managemena indicated above.
Process Based Inspections: At or abou the time this study was in progress inspections of routine
and repeiive procedures employed on tis ypeof study wee cared out. These were conducted
ind reported to appropriate Company Managementas indicated above
Report Audit: This reporthasbeenaudited bythe Quality Assurance Departmen. This audit vas
conducted nd reported tothe Stdy DirectorandCompany Managementasindicated sbove.

“Themethods,proceduresandobservations were found obeaccurately describedndthereported
results 0 reflec therawdaa

‘Angela lerhings, BSc. M.Sc. FRB, MRQA. Date
‘Group Manager,
Deparment of Quality Assurance,
Huntingdon Li Sciences Lid.
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RESPONSIBLE PERSONNEL

Linda Alls, DEA Tox., DES Pharm. Vet. France,
Study Director,
DepartmentofGenetic Toxicology.

Lincoln Pritchard, B.Sc.,
Study Supervisor,
‘Department of Genetic Toxicology.
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SUMMARY

A study was performed to assess the ability of Perfluoroocunesulfony] Fluoride (POSF) to induce
chromosomal aberrationinhuman lymphocytes cultured in vitro.

Human lymphocytes, in whole blood culure, were simulated to divide by addition of
phytohacrmagglutinin, and exposed to the est substance both in the presence and absence of S9 mix
rived rom a vers Svenpsiconclswees gered, Twohrs fos he
nd of the incubation period, cel division was arested using Colcemid®, the cells harvested and slides
prepared,so thatmetaphase celscouldbeexamined for chromosomal damage.

In order to assess the toxicity of Perfluoroocunesulfonyl Fluoride (POSF) to cultured human
Iymphocytes, the mitotic index was calculated for all cultures treated with th test substance and the
Solvent control. On the basisofthese data, th following concentrations were selected for metaphase
analysis:

First test

‘With and without S9 mix-3hours treatment, 17 hours recovery: 1.25,2.5and 5% viv atmosphere.

Second test

‘Without 59mix-20hours continuoustreatment: 08, |and 2% v/v atmosphere.

‘With$9mix 3 hours treatment, 17hours recovery:2,5 and 7.5% ivatmosphere.

Inboththeabsenceandpresenceof$9mix,Perfluorooctanesulfonyl Fluoride(POSF)caused no.
satistcally significant increase in the proportion of metaphase figures containing chromosomal
aberrationsatany dose level, whencomparedwiththe solvent control, ineitherest.

A quantitative analysis forpolyploidy was made in cultures treatedwiththenegativecontrol nd highest
dose level, No sutisticall significant increases i theproportion ofpolyploidcells were sen.

All posiive control compounds caused large sutistically significant increases in the proportion of
aberrant cells, demonstratingthe sensitivityof the test systemandtheefficacyofthe $9 mix.

tis concluded that the test substance Perfluorooctanesulfonyl Fluoride (POSF) has shown no evidence:
of clastogenic activity in this in viro cytogenetic test system, under the experimental conditions
described.
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INTRODUCTION

iepondescrbes study designed oasesth abil of Peflucooctnesafony Fucide (POSF)
taut homes herons nan ymphocys clued in ire.

Th sty was conductedincompliance with oe fllowing guidelines
OECD Guidein for the Testing of Chemical. (1997) Genetic Toxicology: In Viro
Mammalian Comosome Aberaion Ts, Gusdelne 473.
US EPA (1996) Health Effects Test Guidelines. OPPTS $10575 In Vitro Mammalian

ChromosomeAbemagon Test. EPA 712-C95.22
umn lympho havebeen sed i is ypeofsayfor umber of years (EvansandORirdan
1975 Se ean: Dunford and Kikland 1900. Thy ae cured i sro bu do ot Gide nls
omni todos. This ts schieved by adding phychasmagghinin(PHA)t the clare hat ress in
gh mice ich (owe 1960,
1 this study, lod ake fom helity malenmsmokin donor was pooled and died ith se
Cre median. Theureweeinuited nh. presenofPUA beforbeing weatedwilhhe test
obsanee Folloin eames. te cells were aed at metaphase sing th mice oh,
Colcemid®. Chromosomes in these metaphase cells were then examined for the presence of

vemosome sheraon. Thebetcmaof he sbration fequecy isathe first el dso afer
iatonof eam ice <erain pes of damage may be lost during subsequent cll divisions. In
{isertythecelyee timefo rman ymphoctes in whole blood clue i proximately 13-14
hours
Th stad vs performedontwospare cecasions. Tn he st es, es Hour resentvas used i
on he presence and he bien of $3 mix. Inthe second ts, acominious esment wis sed
hou mie, and he 0wih5 ixvasaEp fhe rt st
Abrmtions wer sored scoring 1 he clasifcion of he SCN (1989, Trdionlly gaps have
ee exch fom he quanto of cromasome shemaions._ Some Ep, BOWEN, fae ben
onc esa dominic in DNA (Helle and Body 1970, Saya Fraksh, Hu 1d Patak
1991 Ti sy te rol umber of els conning aberions both with and without gaps has
ten caine
Many substances do not exert a mage effect unl they have been meabolied by enzyme
ahtarmot found i clare es. Therefor he clues and test substance wer incubated

the. shee and presence of a Supplemented ler futon (59 mix) prepared from rats
enol ened ith ance (Arlo 1359 Known 10 duce igh lve of nay civiy
aon nd Ames 198%, Natarajan tl. 1976).
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“Theprotocolwasapprovedby HuntingdonLifeSciences Management on 18 July2001, by the Sponsor
‘on 31 August2001andbyteStudyDirectoron10 January2002

‘The study was conducted at Huntingdon Life Sciences Lid, Eye, Suffolk, [P23 7PX, England.

The experimental star and completion datesofthe study were 15 January 2002 and 15 March 2002,
respectively.

9 001549



MIN 3150022356

‘TEST SUBSTANCE

Identity: Pefluorooctanesulfonyl Fluoride (POSF)

CAS No: 307357

Appearance: Clear liquid

Storage conditions: Room temperature

Batch number 040227

Expiry: ‘Sponsor's responsibilty; assumed stable or the
durationofthe study

Purity: 955%

Date received: 14 June 2001

or 001550
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EXPERIMENTAL PROCEDURE

CULTURE OF LYMPHOCYTES
Human blood vas collected sepiclly from healhy, non-smoking mle donors, pooled and diluted ith
REMI 1640 sue culture medium supplemented with 10% focal caf serum, | univ Heparin, 20
LU penicilin?20 gin] septomyn and 20 mM glutamine. Aliquots (04 ml blood : 45 ml
medium 0.1 ml phyohaemagglciin of te cll suspension were placed n stele universal containers
and incubated a 37°C for spproximatly 48 hours. The cultures were gently shaken daly o resuspend
the cell

POSITIVE CONTROLS
Inthe absence of$9 mix
deny MitomeinC
Svppior SignaChemical CoLid
Appearance: Blue power
Batch number 2050
Sabvent: Sterile purifidwater
Final concentration: 0.2 pg/ml (3hourtreatment)

0.1 pg/ml (continuous treatment)

Inthe presence of $9 mix
Meni: Cyclophsphanide
Supplier nia MedicaLi

Appearance: Whicpowder
Batch number: ON465 (Test 1) and 1H485(Test2)

Solvent Serlepurified vater
Final concentration: 10 pg/ml

PREPARATION OF$9 FRACTION
Spaces Ra

Sox Male
Susi: Sprague Dawieyderived
Source Chares RiverUK
py 7 Bwesks
Weigh: Soop
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$9 faction was prepared from a groupof ca. 10 animal. Mixed funtion oxidase systems in the ra
livers were stimulated by Aroclor 1254, administered as single intaperitoneal injection in com il at a
dosageof S00 mg/kg bodyweight. On the fifth day after injection. following an overnight sarvation, the
ats were killed and thir vers aseptically removed.

The followin steps were cared out a 0 -4°C under aseptic conditions. The livers were placed in
015M KCI (3 mi KI: 1g liver) before being transferedto an homogenise. Following preparation,
he homogenates were centrifugeda 9000 for 10 minutes. Th supernatant faction (59 fraction) was
dispensed ino aliquots and sored at 80°Cor below unil required.

PREPARATION OF $9 MIX
59 mix conained: $9 fraction (10% vA). MgCl (8 mM). KCI (33 mM), sodium orthophosphate buffer
PH7.4 100mM), glcose-6phosphate (5 mM), NADP (4 mb. Al the cofactors were filer-sterilscd
befor us.

TREATMENT OF CELLS WITHTEST SUBSTANCE - FIRST TEST

Afer approximately 48 hours, th cultures were centrifuged and the cells were resuspended in fresh
culture medium. AtmospheresofPerfluoroocanesulfonyl Fluoride (POSF) were established i sesled
‘lass bots (160 mi intemal volume) with septum caps 0 giv final concentrations of 1.25. 23,5, 10,
20,40and70% viv atmosphere. Air waswithdrawnfromeach boreand then a appropriatevolumeof
Perfuoroosanesafony Fioride (POSE) was incoduced uing a syringe and need, inered through
he sepum cap. After evaporationofPefluoroecancsufonyl Fluoride (POSP) and equilibration ofthe
atmospheres at 37 °C, the lymphocyte cultures were injected ino the bole. The glass botles were
then incubated on thei sides at 37 °C ina roller apparatus (see appendix 3: Apparatus {or vapours
phase exposure of cultivated mammalian cell), which rotates the bates once every eight minutes
approximately. The lymphocytes coat the inside ofthe bores and were immersed in culture medium
‘onc every revolution and exposed directly to Perfuoroocanesufony! Fluoride (POSF) for the rest of
he revolution. The solvent contol (Ak) was established in duplicate cultures and contained an
mosphereof sis. Mitomycin C, at a final concentration of 02 gm, was added to duplicate culures
and aso conained an atmosphereof air

Immedisely before treatment of the second setofcultures, 1 ml of medium was removed from esch
culture and discarded. This was replaced with 1 mi of S9 mix. The cultures were then added (0 the
approprise glass boule giving the same srsoffinal concentrations as above, The duplicate solvent
control cules were csiablished under an amospbere of ai, Cyclophosphamide was added to
duplicate culturesa a final concentration of 10 g/ml that were contained in an aimosphereof air.

Thee hours afe dosing, the cultures were centrifuged at S00 for 5 minutes. The cells wee rinsed
and resuspended in fresh medium under an tmosphereofair in universal containers. They were then
incubated for further 17 hours.

in:
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HARVESTING AND FIXATION

Two hours befor the cells were harvested, mite activity was arested by addition of Colcemid®
(Sigma) to each callure at a final concentrationof0.1 pgm. After 2 hours incubation, each cell
Suspension was transfered to acentrifuge tubean centrifuged for S minutes at S00g. The cel pellets
wet treated with hypotonic solution (0075M KCI prewarmed at 37°C). Afea 10 minute period of
Hypotonc incubation at 37°C, th suspensions were ceaiiuged at S00 g fo S minutes and the cel
pels fixed by addition of rehly prepared cold fixative (3 pans methanol : 1 pat glacial acetic cid).
“The fixativews replaced urer times unlit became colourless.

SLIDE PREPARATION

“The pellet were resuspended, then centiuged a 500 g. for § minutes and finally resuspended in 3
small volume of fresh fixative. A fow dropsofthe cel suspensions were dropped onto pre<eancd
microscope slides which were then allowed 0 air-dry. The slides were then stained in 10% Giemsa.
prepared in buffered water (oH 6.8). After rinsing in bufered water th sides were eft srry and
fier mounted in DPX. The remaining cules in fative were stored at °C until side analysis was
completed

MICROSCOPIC EXAMINATION

“Theprepared slides were examinebylightmicroscopyusinga low power objective. The proportion of
mitoic cells per 1000 cels in each culture was recorded except for positive contol treated cultures.
From these results the dose level causing a decrease in mitcic index of approximately S0% of the
Solvent control value or if there was no decrease, th maximum achievable concentration was usd 85
he highest dose level for the metaphase analysis. The intermediate and ow dose levels were also
selected.

“The concentration ofach postive control compound selectedfo analysis ws the lowest concentration
dosed unless preliminary sean of metaphase figures indicated an insufficient levelof berrant ces.

“The selected slides were then coded. Metaphase cells wer identified using low power objective and
examined st a magnification of 1000 using an Gil immersion objective. One hundred metaphase:
igure were examined, where possible, from each culure. This number was reduced in cultures
Showing a high level of sberrant cells. Chromosome aberrations were scored according © the
Classification ofthe ISCN (1985). Only cell with#4 - 48 chromosomes were analysed. Polyploid ind
ndoreduplicated cels were noted when sen. The venice readings of al berrat metaphase figures
were recorded.
“The incidence of polyploid metaphase cells, out of S00 metaphase cells, was deferined quaniatively
for negative controlcultures andculuestreatedwith thehighestdose velofth fest substance used in

the analysis for chromosomal aberations.

“The numbesof aberrant metaphase cll in each eatmentgroupwascomparedwth hesolvent contol
value using Fisher's est (Fisher 1973).
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SECOND TEST

Cultures were initiated and maintained as previously described. In this second test a continuous
treatmentwasusedinthe absenceofS9mix. InthepresenceofS9mix, athreehourtreatment was
used,as inthefirsttest. Theharvesttime wasat20hoursforbothparts ofthetest. Concentrationsof
‘Perluorooctanesulfonyl Fluoride (POSF) were as follows:

WithoutS9mix: 0.1,02,04,06.08,1, 24nd 5% v/vatmosphere.

With $9mix: 06,08.1,2,5and7.5%v/vatmosphere.

Duplicate cultures were used for each treatment and the solvent control. Mitomycin C, at a final
concentration of 0.1 ug/ml, and Cyclophosphamide, aa final concentration of 10 g/ml, were added to
duplicate cultures.

Three hours after dosing, the cultures containing S9 mix were centrifuged. The cells were rinsed and
resuspended in fresh medium under an atmosphere of air in universal containers. They were then
incubated fora futher 17 hours. Cultures treated in the absence of S9 mix were incubatedfor20 hours.

Al cultures were treated with Colcemid®, at a final concentrationof0.1 pg/ml, two hours before the
end of the incubation period. They were then harvested, fixed and the slides prepared as previously
described. The slides were then examined microscopically as previously described.

STABILITY, HOMOGENEITY AND FORMULATION ANALYSIS

The stability and homogeneity of the test substance and of the test substance in the solvent were not
determined as part of this study. Analysis of achieved concentration wasnotperformed aspartofthis
study.

1 001554
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ASSESSMENT OF RESULTS

An assay is considered to be acceptable if the negative and positive contol values le within the
current historical control range.

“The test substance is consideredtocause apositive response if th following conditionsare met:

Statistically significant increases (P<0.01) inthe frequencyofmetaphases with aberrant
chromosomes (excluding gaps) re observed at one or more test concentration.

“The increases exceed the negative control rangeofthis laboratory, taken at the 99%
confidence limit

‘Theincreasesare reproducible between replicate cultures.

“The increases are not associated with large changes in osmolality ofth treatment medium or
extreme oricity.

Evidence of a dose relationship is considered (0 support the conclusion.

A negative response is claimedifno satisticaly significant increases in the numberof aberrant cells
above concurrent control frequenciesareobserved, at anydoselevel.

A further evaluation may be carried out if the above criteria fora positive or a negalive response are
not met.

MAINTENANCE OF RECORDS

All raw data, samples and specimens (if appropriate) arising from the performance of this study will
remain the propertyofthe Sponsor.
Types of sample and specimen which are unsuitable, by reason of instability. for long term retention
and archiving may be disposed of after the periods sated in Huntingdon Life Sciences Standard
Operating Procedures.
All other samples and specimens and all aw data will be retained by Huntingdon Life Sciences in its
archive for a period of five years from the date on which the Study Director signs the fina report
‘After such time, the Sponsor will be contacted and his advice soughtonthe retum, disposal or futher
retention of the materials. If requested, Huntingdon Life Sciences will continue to retin the
materials subject 0 reasonable fee being agreed with the Sponsor.
Huntingdon Life Sciences will reain the Quality Assurance records relevant to this study and a copy
ofthe fina report ins archive indefinitely.

15: 001555
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RESULTS

FIRSTTEST

Toxicity data

Mitotic indices of cultured human lymphocytes trated with Perflucrooctanesulfonyl Fluoride (POSF)
are shown n Table 2.

In the absence of S9 mis, Perfluorooctanesulfonyl Fluoride (POSF) caused a reduction in the mitotic
index to 577% of the solvent control value at dose level of 5% viv atmosphere. The dose levels selected

forthe metaphaseanalysiswere 1.25, 2.5 20d 5%vivatmosphere.

In the presence of $9 mix, Perfluorooctanesulfonyl Fluoride (POSE) caused a reduction in the mitotic
index to 52% of the solvent control value at dose level of 5% v/v aumosphere. The dose levels selected
forthe metaphaseanalysiswere 1.25, 2. nd 5%vivatmosphere.

‘The quanitaive analysis for polyploidy showed no increase in the number of polyploid metaphase
figures when comparedtothe solvent control.

Metaphase analysis

The effects of Perfluoroocuanesulfony] Fluoride. (POSF) on the chromosomes of cultured. human
lymphocytesareshowninTable 3and summarised in Table 1

In both the absence and the presence of $9 mix, Perfluoroocunesulfonyl Fluoride (POSF) caused no
suatistcaly significant increase in the proportion of cells with chromosomal aberrations at any dose
level, when compared with the solvent control.

Both postive control compounds, Mitomycin C and Cyclophosphamide, caused large satstically
significant increases (P<0.001) in the proportion of aberant cell. This demonstrated the efficacyofthe
‘59 mix and the sensitivityofthe est system.

SECOND TEST

Toxicity data

Mitotic indices of cultured human lymphocytes treated with Perfluorooctanesulfonyl Fluoride (POS)
are shown in Table4

In the absenceofS9 mix, Perfluorooctanesulfony] Fluoride (POSF) caused a reduction in the mitotic
index to 619%ofthe solvent contol value at dose level of 2% viv atmosphere. The dose levels selected
forthe metaphase analysis were 0.,1 and 2% viv atmosphere.

16:
001556



MIN 315022356

In the presence of9 mix, Perfluoooctanesufonyl Fluoride (POSF) caused a reduction in th mitotic
index to 39%of the solvent control value at dose evel of 7.5% viv. The dose levels selected forthe
metaphase analysis were 2,5 and 7.5% viv.

“The quaniative analysis forpolyploidy showed no increas inthe number of polyploid metaphase cells
when compared toth solvent control.

Metaphase analysis

The effects of Perflvoroocanesulfonyl Fluoride. (POSF) on the chromosomes of cultured human
lymphocytesare shownin Table§and summarisednTable 1

In both the absence and the presence of9 mix, Perfluorooctanesulfonyl Fluoride (POSF) caused no
suaisically significant increas in th proportion of cels wilh chromosomal aberration at any dose.
level, when compared with thesolvent control

Both positive control compounds, Mitomycin C and Cyclophosphamide, caused large, statistically
significant increases (P<0.001) i the proportionof aberrant cells.

CONCLUSION

1s concluded tha th test substance Perfluorooctanesulfony! Fluoride (POSF) has shownno evidence
of clastogenic acivity in his in viro cytogenetic test sys. under the experimental conditions
described.

7: 001557
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TABLE1

‘SummaryofResults

Testl

Expose ‘Concentaton of Cells with aberations | Cells wih aberaions | Relative
period Pefsoroocunesulfonyl Excludingg3p¢ Includinggaps Mitotic

Fluoride (POSF)
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Exposure ‘Concentationof Calswith sberaions| Cells withsberaions | Relative
period Perfluoroocuncsifony! Exchudinggaps Inching gaps Mitotic
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TABLE2

Mitotic indexdata - first test

‘Without S9 mix, 3 hours treatment and 17 hours recovery

Concentration of Mioticindex# | Relative mitotic Polypiowdy
Perluoroocunesulfonyl index #

Fluoride (POSF)
(% viv atmosphe Incidence __%Mean ®) Incidence %Mean

0 1000 90 100 vs00 02
(ain 92/1000 S00

125 511000 sa ©
51000

25 741000 [a n
551000

5s S700 si 51 2500 02
4511000 500

10 a

0 b
b

“© b
b

Ek) b
b

# Calculsonshavebeen ade sing rounded values
3 Veryfewmetaphasespresent on de
b Nocels.no meaphases presenonside
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TABLE2

Mitotic index data - first test (continued)

‘With $9 mi, 3hours treatmentand17hoursrecovery

Concenmaton of Mote index # | Relive mooie Faiypondy
Perfluoroocuncsulfonyl index

Fluoride (POSP)
(5wi amospher Incidence % Mean Incidence %oMean

o ome 99 100 soo 02
“wn 1001000 500

125 ow 91 2
11371000

25 sno 79 ©
931000

s dem000 si 2 500 00
201000 0500

0 a

2 ®
b

“© b
b

0 b

Calon hav been made singrounded ilies:
5 Veryfw hvecl.moraphases rs on se
Bb Nocels nomeaphiespresen onside
T Nomensd

a 001561



MNsis22356
TABLE3
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TABLES

Metaphaseanalysis data - rst est (continued)
With $9 mix, 3 hourswean:ad 1 hours covery

Coreatonl |Nostl] Romain |Noolsen [Rei]
Peroncanclony|cxanined|Coma [Cromeson? Vic
Frode(OSD in
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TABLE4

Mitotic index data - second test

‘Without $9 mix, 20 hours continuous treatment

Concenaion of Wioieindox # | Relive rao Palypody
Perfluoroccunesufonyl index

Fluoride (POSF)
(wiv sumosphere) | Incidence __%Mean Incidence %oMean

o nenoo 17 100 50 0
an 1071000 0500

or vi 109 5
1131000

02 neo 109 0
10311000

04 suo 94 0
5711000

06 snow 85 »
641000

08 no 81 ©
01000

' 0 77 o
811000

2 eno 71 a 500 00
71000 as

s wi 22 1
201000
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TABLE4

Mitoticindex data- second test (continued)

‘With$9mix, 3hours treatmentand 17hours recovery

“Concerirauonof Monitor | Relive mio Polygon
Perfluoroacuncsulfony! index

Fluoride (POSF)
iv amosphere) | tncidence 9% Mean ®) Incidence &Mean

o eno 82 10 500 01
an 941000 500

06 mio 82 100
741000

0s 0 76 E
7911000

' seo 70 8
81000

2 a0 60
5971000

5 smo 57 3
S61000

2s 0 32 » on 00
39/1000 ons
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TABLES

Metaphaseanalysisdat - second test.

‘Without 9mix, 20hours continuous esment

Concemeatonal Remon| No orwenamas [Ree
Perucroocunesalfony! romana [Gromoson| Gare [Bc ew] Mioic

Fluoride (POSF) dex
(%viv atmosphere) type. ype gps % *

ob color a og cs
o w | 1 2 10)2 10] w
io 0 ° o

os 100 0 w0|o us| e
w| 2 2 3

| w | 2 2 oas|a 20 a
100 1 1

2 100 0 oofo oof a
100 ° o

01ppm w [6 3 o solo sof -
domyene) | a0| 3 2 Tol om

@  Cmmtbek ce OvorsdecueSD Cmowmtek mw Ormoomnemir SG CvmmemernGr Col an rer inser pbesed elsreams Semmes
rom

Obenie P2001
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APPENDIX2

Historical positive control date (January 1999- December 2001)
Without$9 mix

O xctinggaps,lower99% confidence i = 8.5%,mean= 17.12%
{Ehcludinggaps,lower 99% confidence limit = 10.0%,mean = 19.95%
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