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COMPLUANGEWITH GOOD LABORATORY PRACTICE STANDARDS

eyderived nis reports contd inolitheling Grd Libris
Practice Standards,withthe exceptionsstatedbelow,and I considerthedatageneratedtobe valid.

Strots
ComoeiSIStsFAGTr ATI
OECDPgsefGodLtnPrtsiete 997, ENVMCKHEMORT.
A————iylovin
A—

Cutt hay 23..0ckbex. 262
Nomi 35cm. ior, ue
Study Director,Sr coms
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‘QUALITY ASSURANCE STATEMENT

The following inspections sad audits havebeen cae aut in elation to thi dy:

Study Phase DateofInspection Date ofReporting
Protocol Audit 16October 2001 16October 2001
Process Based Inspections
$5 Preparton 15 emary2002 15 January2002
FomuatonndTeament 31October 2001 31 October 2001
PieScoring 24Osobe 2001 24October2001
Report Autit 4 Febrary 2002 5 February 2002

Protocol Audit:An audi oftheprotocol forthissadywas conducted ndreported 1 theStudy
DirectoradCompanyManagemenas indicatedshove
ProcessBasedInspections: At orshotthe imetisstudywasinprogres inspections of routine
na repetitiveproceduresemployed on his typeof studywere cariedou.These wereconducted
nd reported  appropieCampany Managemen 1s indictedsbove
Report Audit Ths report has been audited by the Quality Assurance Deparmat. Thisauditwas
Comte adrepoie 0 theStuyDisonand Company Management 1 indicatedsbove
The methods, procedures and observations were found to be accrtely described and the reported
esa of thi stdrfl the raw dat.

Angela Motlnnings, B.Sc, MSE, PhD, MRQA. Due
Grou Manager,
Deparmentof Quality Assusnce,
Huntingdon Life Scences Lt.
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Kenneth May, B.Sc., C.Biol,, M1Biol.
Study Director

Elizabeth Farral, B.Sc.
Scientist
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SUMMARY

In this in vitro assessmentofthe mutagenic potential of Perfluorooctanesulfonyl fluoride (POSE),
histidine dependent auxotrophic mutantofSalmonella pphimzium, stains TAIS3S, TAIS37, TASS
and TAI00, and a tryptophan dependent mutant of Escherichia coli, stain WP2iorA/GKMI0L

(CMB91),wereexposedtothetestsubstance.

Twoindependentmutationtesswereperformedinthepresenceandabsenceof liverpreparationsfrom
Aroclor 1254inducedrats(59 mix). Bothtests involvedapre-incubationsagein airtight vessels.

Concentrationsof Perfuorooctanesulfony] fluoride (POSF)upto S000pg/plateweretestedinthe
mutation tests.This isthestandardlimitconcentration recommendedin theregulatory guidelinesthat

thisassyfollows. Nosignsof toxicitywereobserved towardsthetesterstrainsin ethermutationtes.

Noevidenceof mutagenicactivity wasseen atany concentration ofPerfluorooctanesulfonyl fivoride
(POSF)ineithermutationtest.

“Theconcurrentpositivecontrols demonstratedthe sensitivityoftheassay andthe metabolisingactivity
ofthe liverpreparations.

It is concluded thar, under the test conditions employed, Perfluorooctanesulfonyl fluoride (POS)
showednoevidenceof mutagenicactivityinthisbacteria system.
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INTRODUCTION

“Thisreportdescribes a studydesigned to assess the mutagenicpotentialofPerfluorooctancsulfony|
fluoride (POSF) in a bacterial system. The study was conducted in compliance with the following.
guidelines:

‘OECD Guidelines for the Testing of Chemical. (1997) Genetic Toxicology: Bacterial
Reverse MutationTest, Guideline 471.

EC Commission Directive 200032/EC Annex 4D-B.13/14. Mutagenicity - Reverse
‘mutation test in bacteria. No. L 136/57.

US EPA (199) Health Effects Test Guidelines. OPPTS 870.5100 Bacteriel reverse
‘mutation test. EPA 712-C-98-247.

Japan Ministry of Agriculture, Forestry and Fisheries. (1985) Notification of Director
General, Agricultural Production Bureau. NohSan No. 4200.

Joint Directives of EPA, J MEW andJ MITL (31 October 1997) Kanpoan No. 287,
Eisei No. 127and KikyokuNo. 2(31October 1997).

IMHW Genotoxicity Testing Guideline, PAB Notification No. 1604 (1 November
1999)

Official Notice ofJMOL. (8 February 1999).

The method described was also designed to comply with ICH (1995 & 1997), and followed the
recommendationsofthe United Kingdom Environmental Mutagen Society (Gatehouse ef al 1990).

The in vitro technique described by Ames and his co-workers (Ames, McCann and Yamasaki 1975,
Maron and Ames 1983) enables the mutagenic effecof atestsubstancetobedetermined by exposing
specially selected stainsofSalmonella typhimurium to the test substance. Normally S. pphimarium is
Capable ofsynthesisingthe essential amino acid, histidine, but the mutant strains used in this test are:
incapableofthisfunction. Whenthesestainsareexposed10 a mutagen,reverse mutation tothe

origina histidineindependentformtakesplacein aproportionofthepopulation. Thesearereferredto
as revertant, and arereadilydetected bytheirability to grow and fom colonies on a histidine deficient
‘medium (supplemented with biotin,sincethese stains are als incapableofbiotin synthesis).

Atechniquebasedon similaprincipleshasalsobeendescribedby Green (1984). Thissystem employs
mutant srainofEscherichia col that are incapable of synthesising the amino acid tryptophan, which
is required for growth.

The strains used cary additional mutations that render them more sensitive to muagens. The
. phimurium strains have a defective cel coat, which allows greater permeabilityof est substances

intothecell. Al thestainsaredeficientinnormalDNA repairprocesses. Inaddition,threeofthem
possess plasmid (pKMI01), which introduces an eror-prone repair process, resulting in increased
sensitivity to some mutageas.

001576

7



Co MIN314022208

Manysubstancesdonotexert a mutageniceffect untiltheyhavebeen metabolisedbyenzymesystems
notavailableinthebacterial cel.Therefore, the bacteriaandtest substanceare incubatedinboththe

absenceandpresenceof supplementedliverfaction (59mix) preparedfrom raspreviously treated
with asubstance (Aroclor1254)knowntoinduce a highlevel ofenzymeactiviy.
“TheprotocolwasapprovedbyHuntingdonLifeSciencesManagement on 18July2001,bythe Sponsor
on31 July 2001 andbytheStudyDirectoron 15October2001.

‘The study was conducted at Huntingdon Life Sciences Li, Eye Research Centre, Eye, Suffolk,
17237PX, England.

Experimentalsardte:21November2001.
Experimentalcompletion dat: 31 January 2002.
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TEST SUBSTANCE

Identiy: Perfluorooctanesufonyl fluoride (POSF)

Appearance: Clear liquid

Storage conditions: Room temperature

Lotoumber: oa0227

Expiry date: Sponsors responsibility; assumed sable for
durationof study

Pui 595.5%

Specific gravity: cals

Date received: 14 June 2001
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EXPERIMENTAL PROCEDURE

BACTERIAL STRAINS
“The following strains were used:

. typhimurium TALS3S: contains a histidine missense mutation (HisG46) but is also deficient in a
DNArepairsystem (7B)andhas adefective lipopolysaccharidecost
on the cell wall (fa mutation). It is reverted by many agents causing
base-pair substation, but is not sensiiveto frameshift mutagens.

S phimurium TAIOD: is the same as TAIS3S but contains a resistance transfer factor
conferring ampicillin resistance and increasing. sensitivity fo some
mutagens (plasmid pKMI01). In addition to base-pair substitutions, it is:
alo able todetect certain frameshift mutagen.

S pphimuriumTAI537: bears a histidine frameshift mutation (hsC3076). Like TAIS3S, it is
defective in a DNA. repair system and lipopolysaccharide cot. It is
sensitive to agents causing frameshift mutations involving insertion or
deletion of a single base pai.

S. typhimurium TASB: contains another histidine frameshift mutation (isD3052). Againit has
a defective DNA repair system and lipopolysaccharide cost but also
contains the pKMIO plasmid. Iti reverted by agents causing deletion
of two adjacent basepairs (double frameshift mutations), but not by
simple alkylating agents causing base-pais substitutions.

E coli contains an ochre mutation. It is revertedbymany agents causing A-T
WP2inrA/GKMIOL: base-pair substitutions at the 0pE locus or by G-C base-pair
(M89) substitutions in transfer RNA loci elsewhere in the chromosome. It is

also deficient in a DNA repair system (uvrA), and is more readily
reverted by certain mutagens than its paren strain WP. It also contains
the pKMIOI plasmid.

The sinsofS. ophimirim were obtained from the National Collection of Type Caltures, London,
England.
The sin of E. cal was obiained from the National Collections of Industrial and Marine Bacteria,
Aberdeen, Scotand.

Batchesofthesranswereoblainedfrom masterstocksheldinliquidnitrogen. Thetestbatcheswere
aliquotsofnutrient broth cultures and were tore at -80°C. Dimethyl sulphoxide (DMSO) was added
tothe culturesat 8% viva5 acryopreservative. Eachbatchoffiuzenstrain wastested,where
applicable, for cell membrane pemmeability (a mutation), sensitivity to UV light and the pRMIOL
plasmid, which confers resistance to ampicillin. The responses ofthe strains 0 a seriesofdiagnostic
mutagens were also assessed.

Forusein tests, an aliquotoffrozenculturewasaddedto 25miofnutrient brothand incubated,with
shaking, at 37°C for 10 hours. These cultures were intended to provide approximately 10° celsper ml,
‘which were measured by spreading aliquots (0.1m) ofa 10° dilutionofte overnight cultures on the
surfaceofplatesofnutrient agar and counting the resultant colonics
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POSITIVE CONTROLS
In the absence of$9 mix

CAS No: 266282028
Supplier: Sigma Chemical
Lot number: THO

Puri: min. 95%
Appearance: ‘White powder
Solvent: DMSO (Aldrich, A.C:S.spectrophotometri grade)
Concentation: 0.5ugplat forstains TALS3S and TAI00
Identity: 9-Amincacridine
CAS No. 90459

Supplier: Sigma Chemical
Lot number: 106F-06681
Purity: >om%
Appearance: Yellowpowder
Solvent: DMSO (Aldrich, ACS. spectrophotometric grade)
Concentration: 30ugplateorsainTAIS37

Identity: 2Niofluorene
CAS No: 07-578

Supplier: ‘Aldrich Chemical Company
Lot umber 80501-20227

Purity: 98%
Appearance: Beige powder
Solvent: 'DMSO (Aldrich, ACS. spectrophotometrc grade)
Concentration 1g/plateforsainTA9%

Identity: 22-Furyl)34Snitwo-2-fry) acrylamide (AF-2)
CAS No. 3688-537
Supplier WakoPure ChemicalIndustries Ld.
Lotnumber: PAE 11S]
Purity: 98-102%
Appearance: Red powder
Saivent: DMSO (Aldrich, A.C, specrophotometric grade)
Concentration: 005 ug/pat forsainWP2orA/pKMI01 (M81)

In the presenceof$9 mix

entity: 2-Aminoantiracene
CAS No: 613-138

Supplier: Aldrich Chemical Company
Lotnumber: 52234024
Pusity: 96%
Appearance: Green powder
Solvent: DMSO (Aldrich,A.C. spectophotometrc grade)
Concentration: 2 giplteforstrain TAIS3S

10 kgplat for sain WP2u0rA/pKMIOL (CME91)
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Identity: Beazofalpyrene
CAS No: 50.328
Supplier: Aldrich CheancalCompany
Lot number: 7778-105
purity 98%
Appearance: Yellow powder
Salven: DMSO (Akrich, A.C:S. spectrophotometrc grade)
Concentration: Su/plteforstrainsTAIS37, TASBand TAI00

PREPARATION OF $9 FRACTION

Species: Rat
Sex: Male
Stain Sprague-Dawleyderived
Source: ‘Chasies River UK Ltd.
Weight: <00g

59fractionwasprepared from a group of ca 10animalsaccording 0the methoddescribedbyAmes,
McCann and Yamasaki (1975). Mixed function oxidase systems in the rat livers were stimulated byAsoclor 1254,administered8 asingle inra-pertonel injectionincom ol at a dosageofS00mike
body weight. On the fifth day afte injection, following ovemight fasting, the rats were killed by
cervialdislocation an thirliversaseptically removed.

‘Thefollowingstepswerecarriedout at04°Cunderasepticconditions. The lives wereplacedin
015M KCI G ml KCI : 1 g liver) before being transferred to a Potte-Elvehjem homogeniser.
Following preparation, the homogenate was centrifuged at 9000 g for 10 minutes. The supematant

fraction (59 fraction) wasdispensedintoaliquotsandstored at -80°Corbelow.Eschbatchof 59
fractionwastestedfo sterilityand efficacy.

Dateofpreparation: 17Jly2001 (est 1); 15 January2002 te 2)

PREPARATION OF $9 MIX

‘The $9mixcontained: $9fraction (10% vA), MgCl (8 mM), KCI (33 mM), sodium phosphate buffer
PH 7.4 (100 mM), glucose-6-phosphate (5 mM), NADPH (4 mM) and NADH (4 mM). All the
cofactors were fler-trilsed before use.

FORMULATION OFTEST SUBSTANCE
“The solubility ofthe tet substance was asessed in dimethyl sulphoxide (DMSO), ethanol, acetone and
hexane. It was insoluble in DMSO, ethanol and acetone, and was knowntobe insoluble in water.
‘Although soluble in hexane at 50 mg/m, th volumeofhexane requiredtadministerthe test substance
a hisconcentration wasfoundtobetoo toxictowardsthe testsystem. Itwas, therefore, decidedto
administerthe test substance by direct addition without the seof solvent.
All concentrations citedin this report arexpressed in termsofthe Perfluorooctanesalfony] fluoride
(POSF) sample as received.

001581
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MUTATIONTESTPROCEDURE

Firsttest (range-finding)
Thetestsubstancewasaddedtoculturesofthefiveteserstrainsatsevenconcentrations.Thehighest
concentrationoftestsubstancetestedwas5000pgplate (obtained byadditionof 2.8 ulofthetest
substance). Thi is the standard limit concentration recommended in the regulatory guidelines this
assay follows. The other concentrations were 2500 pglplate (14 yl), 1750 pgiplate (10 wl),
1250 pg/pate (0.7), 700 gfplate (0:4 wl, 350 plate (02 i)and 175 pple (0.1 i). Untreated
controls andtheappropriatepositive confrolswerealsoincluded.
Following the addition of the above aliquots of the test substance (or 0.1 ml of positive control
solution) to airtight glass vessels, 0.5 ml S9 mix or 0.5 mi 0.1 M phosphate buffer (pH 7.4) was
added, followedby 0.1 mlofa10 hourbacterialculture.Themixtureswereincubatedat37°C for30

‘minutes with shaking before additionof 2 mlofagarcontaining histidine (0.5 mM) and tryptophan
(0.5 mM).Themixtures wer thoroughlyshakenand overlaid ontopreviouslypreparedPetr dishes
containing 25 ml minimal agar. Each Pet dish was individually labelled with a unique code
corresponding 10 a shet, identifying thecontentsofthedish.ThreePetridisheswere usedforeach
concentration. Plateswere alsopreparedwithouttheaddition ofbacteria in order toassessthesterility
ofthetestsubstance,59mixandsodiumphosphatebuffer.All plateswereincubatedat 37°Cforca 72
hours Afterthisperiodtheappearanceofthebackgroundbacterial awnwasexaminedandrevertant
coloniescountedusing aDominoautomatedcolonycounter
Any oxiceffectsofthe testsubstancewouldbedetectedby asubstantial reductionin reverantcolony
countsorbytheabsenceof acomplete backgroundbacterial lawn. Intheabsenceofany oxiceffects
th topconcentration normally usedinthesecond testwouldbethesameasthatusedinthe first. If
toxic effectswereobserved alower concentrationmightbechosen, ensuringthatsignsofbacterial
inibidonarepresentatthe19p concentration. Ideally aminimumofthreenon-toxicconcentrations
shouldbeobtained. Ifprecipitate were observed on the platesatth endofthe incubation period, at
least four non-precipitting dose levels should be obiained, unless otherwise justified by the Srudy
Director

Second test
‘Thesccondtestwasanexactrepeat ofthe firsttest,except thatonlyfiveconcentrationswereused.
5000ugplat vasagain chosena th topconcentration.

STABILITYANDFORMULATION ANALYSIS
“Thesuabiltyofthetest substance andthestability and homogeneityofth testsubstance inthe test
systemwere notdeterminedaspatofthisstody. Analysisofschicvedconcentrationwasnot
performedaspart ofthissudy.

001582
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ASSESSMENT OF RESULTS

Acceptance
Foratest10be considered validthemeanofthe solventvehiclecontrolrevertantcolony numbers for
‘achstrainshould liewithinthe 99% confidencelimits of thecurrenthistoricalcontol rangeofthe

laborstory unlessotherwise justifiedbythe Study Director. The historical range will be maintained
as arolling record overamaximum offive years. Also, the positive control compounds must cause.
atleast a doublingof mean revertant colony numbersoverthe negative control.

Analysis
‘The mean numberofrevertantcolonies for alltreatmentgroups willbecompared with those obiained
forthe solvent/vehicle control groups.

Evaluation
Ifexposure10atestsubstanceproducesan increase in revertan colony numbersofa leattwicethe
‘concurrent solvent/vehicle controls, with some evidenceof a positive dose-relationship (increased
revertant colony counts at concentrations below that at which the maximal increase is obtained), in
twoseparateexperiments,withanybacterial straineither in the preseaceorabsenceof $9 mix, itwill
be considered to show evidenceofmutagenic activity in thistes system. No statistical analysis will
be performed.
Ifexposure10 a testsubstancedoes notproducean increase inrevertan colony numbers in two

separate experiments,with anybacterial staineitherinthepresenceorabsenceof S9mix,itwillbe:
considered to show no evidenceof mutagenic activity in tis test system. No statistical analysis will
be performed.
Ithe results obtained fail o satisfy the criteria for a lear “positive” or “negative” response, even

aftrtheadditionaltestingoutlinedinthe mutationtestprocedure,th testdatamaybe subjectedto
analysis to determine the stitial significanceofany increases in revertant colony numbers. The
statistical procedures used will be those described by Mahon ef al (1989) and will usually be analysis:
of variance followed by Dunnet’s test. Biological significance should always be considered along.
with statistical significance. It should be noted that it is acceptable to conclude an equivocal
responseifno clear results can be obtained.

DEVIATIONS FROM PROTOCOL

Although the protocol indicated that a solvento vehicle would be employed, it was not possible to
obiain a solution or suspensionofthetet substance that would be compatible with th test system.
“The test substance was, therefore, added directly othetest system. Since this procedure complies
with the test guidelines that this study follows, tis deviation does not impact on the integrityofthe
study.

001583
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MAINTENANCE OF RECORDS

All raw data, samples and specimens(if appropriate) arising from the performanceofthis study will
remain the propertyofthe Sponsor. Types ofsample and specimen which are unsuitable, by reason
ofinstability,forlongterm retentionandarchivingmaybedisposedofafterthe periodsstatedin
Huntingdon Life Sciences Standard Operating Procedures.

All thersamplesandspecimensandallrawdatawillberetainedby HuntingdonLifeScicacesin its
archive for aperiodoffiveyears fromthe date onwhichthe StudyDirectorsignsthefinal report,
After such time, theSponsorwill be contacted and his advice sought on the return, disposal or further
retention of the materials. If requested, Huntingdon Life Sciences will continue to retain the
materials subject to. reasonable fee being agreed with the Sponsor.

Huntingdon Life Sciences will retain the Quality Assurance records relevant to this study and a copy
‘ofthe final report n is archive indefinitely.
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RESULTS

The results obtained with Perlucrooctanesulfonyl fluoride (POSF) and positive control compounds
are presented in Tables 1 to 10. The mean values quoted have been corrected to the nearest whole
number.

‘The absenceof colonies on sterility check plates confirmed the absenceofmicrobial contamination.
The total colony counts on nutrient agar plates (see Tables) confirmed the viability and high cell
density ofthe culturesofthe individual organisms.

‘The mean revertan colony counts for the solventcontrolswere withinthe99% confidence limits of
the current historical control rangeofthe laboratory. Appropriate positive control chemicals (with
9mix where required) induced substantial increases in revertant colony numbers with all stains,
confirming sensitivity ofthe cultures and activity ofthe 9 mix.

FIRST TEST (RANGE-FINDING)
No substantial increasesin revertantcolony numbers over contol counts were obtained withanyof
thetester sirains following exposure to Perflorooctanesulfonyl fluoride (POSF)a any concentration

in therthe presenceorabsenceof$9mix.

No visible thinningofthe background lawnofnoreverant cells was obtained folowing exposure.
to Perflurooctanesulfonyl fluoride (POSF). A maximum exposure concentration of S000 ug/plate
was,therefore,selectedforuseinthesecond test.

SECOND TEST
No substantial increases in revertant colony numbers over control countswereobtained with any of
the tester stainsfollowingexposure to Perflorooctanesulfonyl fluoride (POSF) at any concentration
in cther the presence or absenceof 9 mix.

No visible thinningofthe background lawnofnon-revertant cells was oblained following exposure
to Perfluorocctancsulfony fluoride (POSE).

CONCLUSION

Tt is concluded that, under th test conditions employed, Perlvoroostanesulfonyl fluoride (POSF)
showed noevidence ofmutageaicactivity inthisbacterial system.
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Tames
Results obtained with S. typhimurium TA100: test 1 (range-finding)
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© APPENDIX1

Historicalcontrol data

Presentedbelowarethe historicalcontroldatafromtheperiod 1 April 1997 to 30September2001.

Untreated controls

swin TAI00 TAISIS  WeaeApOMOL TASS TAISST
(cman)

S9mix See Te

Minimum wow on 0% Wm» 77
Maximum M9 16s 3 10 20 a5 se BH
Mean 09 ue 18 1 2 16 38 4 21
No.ofvalues 39 33 307 31 24 28 3 35 38 32
Sunduwddevision16 23 3 1 B® 4 5 3s
Upper9%limit ISI 168 33 29 10 2m 49 ss 23 35
Lowerso%limit 76 78 12 10 6 6 2 28 7 6

Positive contro
Swain a0 TAISIS WRArARKMIOL TASS TASS

(cman)Somix See TT
@@ Mm) GG © © (0) GDM) @ h)

Minimo WoW WH 2 6 Hw I BB HE
Maximum 8 1 BS TM M0 AMS 22 ISH 04 93 1031 193 se
Mean 40s set sel 20s 49; IM 6 69 2 Su 0 246
Noofviies M6 MI 808 M1 a4 79 12 415 9 7 BO 59 80
Sundwddevigion 120 175 189 19 196 14 488 13 20 1S 165 3 80
WENNG3pg.
()ENNGSpg.(ENG 24g
@ Sodium side 0.535.
(©AF20054g
(2Niwofuorene1pg.
(8)-Aminoacridine30 ug
®)BenaslalpyreneSug.
02Aminosnthracene2 ug.
02Aminosnthracen105.
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