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STUDY INFORMATION

Substance Testes:BEN

Haskell Number; 25339

‘KnownImpurities:{IF
Physics] Characteristics: Yellow dispersion in water

~~ ‘Stability Thetes substanceappeared tobesableunderthe
conditions of the study; no evidence of instability was
observed. -

‘Sponsor: E.L du Pont de Nemours and Company
Wilmington, Delaware 19898
USA.

‘StudyInitiated/Completeds June13, 2002 (seereport coverpage)
In-LifeInitiated/Completed: June 18,2002/ July 19,2002
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SUMMARY

“Thetestsubstance,H-25339,wastestedinthe BacterialReverse MutationTestwith an
Independent Repeat Assay using Salmonella typhimurium tester strains TASS, TALOD,
TALS35and TALS37andEscherichiacol teste strain WE?ur inthepresenceandabsenco
ofAroclor-induced rat liver $9.The testwasperformedin two phases, usingtheplaie
incorporation method.The firstphas,thepreliminarytoxicity est, wasusedtoestablish the
doserange for themutagenicity test.Thesecondphase, the mutagenicityfest (inital and
independent repea tests)wasusdtoevaluatethemutagenicpoteaial of th testsubstance.

‘Waterwasselectedas thesolvent ofchoicebasedonthe Sponsor's request.

Inthepreliminarytoxicitytest the maximumdosetestedwas5000 ig perplate; thsdose
wasachievedusing a concentrationof S0mg/mL.and a 100 uLplating aliquot.Thetest

substancewassolublebutcloudyinwater atapproximately50mg/mL.The doselevelstested
were 67, 10,33, 67, 100, 333, 667, 1000, 3333 and5000 ug per plate. Neitherprecipitatenor
appreciable toxicity wasobserved. Basedonthefindingsofthe (oxicity est, the maximum
dose platedinthe mutagenicity tetwasS000 ugpe plate.

— Inthemutagenicitytest, nopositive mutagenicresponsewasobserved. Thedoselevels
tested were 100, 333, 1000, 3333 and 5000 pug per plate.Neither precipitate nor appreciable
toxicitywasobserved.

“TheresulsoftheBacterial Reverse Mutation TestwithanIndependentRepeatAssay
indicatethat, underthe conditionsofthisstudy, H-25339didnotcause positive fesponsein
eitherthepresenceorabsenceofAroclor-inducedrat liver§9.

BioRelianee
soyNoUN ©
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PURPOSE

‘The purposeofthisstudywasto evaluate the mutagenic potentialof the test substanceby
measuringitsabilty toinduce reverse mutationsatselected loci of several strainsof
Salmonella typhimurium andatthe tryptophanlocusof EscherichiacolistrainWP2wrAin
thepresenceandabsence ofAroclor-inducedratliver 9.A copyof theprotocolisincludedin
AppendixB.

The study was conducted to comply with OECD Guideline 471 (Genetic Toxicology:
Bacterial Reverse Mutation Tes),adopied July 1997 (published February 1998) and with the
Intemational Conference on Harmonisation of Technical Requirements of Registration of
PharmaceuticalsforHumanUse (1996 and1997).

CHARACTERIZATIONOFTESTANDCONTROL SUBSTANCES
The testsubstance, H-25339, wasreceivedby BioRelianceon 12 June2002andwasassigned
SelI2swycsionSnr sp wow
dispersionin w dbestoredatambienttemperature. Anexpiration dateof
01October 2002 was provided. Uponreceipt,the testsubstancewasdescribedas a pale

—_ yellowcloudy liquidandwasstoredat oom temperatureandin thedark.

‘The identity,strength,purity,composition or othercharacteristics todefinethe testsubstance
havebeendeterminedbythe Sponsor.Thestabilityofthetestsubstancehasbeendetermined.
bythe Sponsorbut acopyoftheanalysiswasnotprovided to BioReliance.
‘The vehicle usedtodeliver H-25339 tothetestsystem wassteriledistilled water (CAS No.
7732-185), obtained from Tavitrogen Corporation. Test substance dilutions were prepared

immediatelybeforeuseand delivered1 thetest systematroom temperature underyellow
light.

‘Thenegativeandpostive control substanceshavebeen characterizedaspertheCertificateson
ilewiththetestingfacility.The stabilityofthenegativeandpositivecontrolsubstancesand
theirmixtureswasdemonstratedbyacceptable results thatmeet thecriteriafor avalid test.

Positivecontrolsplatedconcurrently withthemutagenicitytestarelistedinthefollowing
table. All positive controls were dilued with dimethyl sulfoxide (DMSO) except sodium
azide, which wasdilutedwithwater,Allsubdivided solutionsofpositivecontrolwerestored
at-510-30°C.

BioReliance ee
soo ©
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5 Concentrationa]—— [m
Al Salmonella Strains. 2-aminoanthracene

(Aldrich Chemical Co, Inc)
Lot No. 09106PS

We2urA Esp. Date 14-Sep-2005
CAS No. 613-138

Purity 974%
2nitrofiuorene

(Adsich Chemical Co,Inc)
LotNo. 08707HSTA9 Exp. Date 08-Mar-2006 10
‘CAS No. 607-57-8

Purity 999%
Sodium azide

(Sigma Chemical Co)
Lot No. 098H0169

Taunzams Esp. Date 05-Jan-2004
—_ ‘CAS No. 26628228

’ Purity 99.5%

(Sigma Chemical Co)
Lot No. 106F06681

TALS Exp. Dato 18-Nov-2004 =
CAS No. 5045.9

Pusity 507%
Methyl methanesulfonate

(Aldrich Chemical Co. Inc)
Lot No. 15526A0

[Fee2iozs Exp. Date 26-Nov-2003
CAS No.66:27-3

Purity 99.9%
Toconfirm th sterility ofthetestsubstance,thehighest testsubstancedose levelusedin

themutagenicity tetwasplatedon elective agar with an aliquot volumeequa fo thatwedin
the est.Theseplatswer incubated underthe sameconditionsasthe test.

sors
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MATERIALSANDMETHODS

Forsubmission to Japanese regulatory agencies, additional information is included in
AppendixC.

‘TestSystem

‘ThetesterstrainsusedweretheSalmonellatyphimuriumhistidineauxotrophs TA98,
TAI00, TA1535 and TA1537 as described by Ames ef al. (1975) and Escherichia coli
'WP2uvrAas describedbyGreenand Muriel (1976). Salmonellatester strainswerereceived
directly fromDr. Bruce Ames,UniversityofCalifornia, Berkeley. E. colitesterstrains were
‘receivedfromthe NationalCollectionofIndustrialandMarineBacteria,Aberdeen, Scotland.

Tester strains TA98andTA1537 are reverted from histidine dependence (auxotrophy) to
histidine independence(prototrophy) by frameshiftmutagens. Testerstrain TA1535 isreverted
bymatagens thatcausebasepairsubstitutions. Tester strain TA100 is revertedby mutagens
that cause both frameshift andbasepair substitution mutations.Specificity of thereversion
‘mechanisminE. coliis sensitivetobase-pairsubstitution mutations,ratherthanframeshift

‘mutations(GreenandMuriel,1976).

Overnightcultureswere preparedby inoculating from the appropriate master plate or from
~~ the appropriatefrozen permanentstock intoa vessel containing ~50mLof culture medium. To

‘assurethatcultureswereharvestedinlatelogphase, thelength ofincubationwascontrolled2motioned.Fllowiug oeaation, each Hk was Pico i a resi shefonbetor
‘room temperature. Theshaker/incubatorwas programmedtobegin shaking at approximately
1251pm at 3742°C approximately12hours before the anticipated timeofharvest. Each

culture was monitoredspectrophotometrically for turbidity andwasharvestedat a percent
transmittance yielding atiter of approximately 10° cells permilliliter.Theactual titers wereGcemmined by vil out esonnuient geeplate sdthe data 5 onfle. bk nt
‘presentedinthisreport.

MetabolicActivation System

Aroclor 1254-inducedratliver S9wasused asthemetabolic activation system.The S9 :
‘waspreparedfrommaleSprague-Dawleyratsinducedwith asingleintraperitonealinjectionof
Aroclor1254, 500mg/kg,five daysprior to sacrifice.The S9wasbatch preparedby
BioRelianceorpurchasedfromMoltoxandstoredat -70°Corcolderuntilused.Eachbulk

preparationofS9wastestedforitsability tometabolize2-aminoanthracene and 7,12-
dimethylbenz(a)anthracenetoformsmutagenictoSalmonellatyphimuriumTA100.

‘TheS9mix waspreparedimmediatelybeforeitsuseandcontained 10%S9,5mM
glucose-6-phosphate,4mMB-nicotinamide-adeninedinucleotidephosphate,8mMMgCl;and

BioRelianee____——
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33mMKClin a 100mMphosphatebufferatpH 7.4. The Sham S9mixture (Shammix),
‘containing 100mMphosphatebufferatpH 7.4,waspreparedimmediatelybeforeitsuse.To
‘confirmthesterility ofthe S9and Sham mixes, a0.5mLaliquotofeachwasplatedon
selectiveagar.

SolubilityTest

‘Waterwasselectedasthesolventofchoicebasedonthe Sponsor's requestand
‘compatibilitywith the targetcells.

Preliminary ToxicityTest

Thepreliminarytoxicitytest wasusedtoestablishthe dose-rangeoverwhichthe test
‘substancewouldbetested.Vehicleandtendose levelsofthetestsubstancewereplated,one Y
‘plate perdose, withovernightcultures of TA98, TA100, TA1535, TA1537andWP2wvrA on
selective minimalagarinthe presence andabsence of Aroclor-inducedratliver 9.Thedose
levelstestedwere6.7, 10, 33, 67, 100, 333, 667, 1000, 3333and5000 pgperplate.

‘Mutagenicity Test

‘Themutagenicitytest wasused toevaluatethe mutagenicpotentialof the test substance.
— Fivedoselevels oftetsubstancealong with approprai vehicleandpositivecontrols were

plated with TA98, TA100, TA1535, TA1537 and WP2 wwrA in the presence and absence of
Aroclor-inducedrat liver S9. The dose levels tested were 100, 333, 1000, 3333 and 5000 pg
‘perplate. Alldose levels oftest substance, vehicle controls and positive controlswereplated in
iplcate.

PlatingandScoringProcedures

‘Thetestsystemwasexposed tothetestsubstanceviatheplateincorporationmethodology
originallydescribed byAmesetal. (1975)andupdatedbyMaronandAmes(1983).

Onthedayof itsuse, minimal topagar, containing 0.8 %agar(W/V)and 0.5 % NaCl
(W/V), was melted and supplemented with L-histidine, D-biotinandL-tryptophan solution to
a final concentration of 50uMeach. Topagarnotusedwith S9or Shammixwas
supplementedwith25mLofwaterforeach 100mLofminimal top agar.Forthepreparation
‘ofmedia andreagents,allreferencesto waterimplysterile,deionizedwaterproducedbythe
Milli-QReagentWaterSystem.Bottomagarwas Vogel-Bonnerminimalmedium E(Vogel
and Bonner, 1956) containing 1.5% (W/V) agar. Nutrient bottom agar was Vogel-Bonner -
‘minimalmedium Econtaining1.5 %(W/V)agarandsupplemented with 2.5 %(W/V)Oxoid
Nutrient Broth No. 2 (dry powder). Nutrient Broth was Vogel-Bonner salt solution
‘supplemented with 2.5 % (W/V)Oxoid Nutrient BrothNo. 2 (dry powder).

BioReliance.
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Each platewaslabeledwith acodesystem thatidentified the testsubstance,testphase,
doselevel, testerstrain,andactivation,as described in detalinBioReliance’ Standard
OperatingProcedares

One-half 0.5)milliliterof $9or Shammix,100 kL oftesterstrainand 100kLofvebicle
ortestsubstancedilutionwereaddedto 2.0mLofmoltenselectivetopagarat45:2°C. After
vortexing,themixturewasoverlaidontothesurfaceof25mLofminimalbottom agar. When
platingthe positive controls,the testsubstance aliquot wasreplacedbyaSOLaliquotof
appropriate positivecontrol.Aftertheoverlay had solidified,theplateswere invertedand
incubatedfor approximately48to72hoursat 3742°C. Plates thatwerenotcounted

immediatelyfollowingtheincubation periodwere stored at 2-8°Cuntilcolonycountingcould
beconducted(iessthan10 days).
Theconditionofthe bacterialbackgroundlawnwasevaluatedforevidenceoftest

substance toxicity by using adissecting microscope. Precipiatewasevaluatedbyvisual
examinationwithoutmagnification. Toxicity and degreeof precipitationwerescoredrelative.
tothevehiclecontrol lateusingthecodesshowninthefolowingtable.

[TTNomal [Distinguishedbyahealthymicrocolonylawn.____|
— Sighty _|DEi2guishedby2noticeable thinningofthe microcoloay Taw

Regucey |d possiblya slight increase inthesizeofthe microcolonies|
compared tothevebiclecontrolplate.

I” Distinguished by a marked thinning of the mictocolony Tawa
3 [resultingin a pronounced increaseinthesizeofthe microcolonies|

[Distinguished by an extreme thinning of the microcolony lawn]
4 | Extremely |rsulinginanincreaseinth sizeofthemicrocolonicscompared

Reduced tothevehiclecontrolplatesuchthatthemicrocolony lawn is
visibletothe unaidedeye as isolated colonies.

[aErgreater thanorequal to 90% ofthe plate.

[asy
Nop. |itingaished by precipita on the plate that is Visble to the

Inrioing [22k ye butany precipitate particlesdetectedbythautomated
Presgiug colonycountertotal es than 10%ofthe revertant colony coat

e.2. lessthan 3particleson aplatewith30 revertants).

BioReliance
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[Code T Description Characteristics _______]
[Distinguished by precipitate on the plate (hat is visible to the|

ing |Pakedeye andanyprecipitateparticlesdetectedbythe automated|
ner Clonycounter exceed 10% of throvetantcolony coun (05.

PI |morethan 3particleson aplate with 30 revertants).These plates
arecountedmanually.

Revertantcoloniesfor agiventester strainand activationcondition,exceptforpositive
control,werecountedeitherentirelybyautomatedcolony counter o entirelybyhandunless
theplateexhibitedtoxicity.

‘EvaluationofResults

Foreachreplicateplating, themeanandstandarddeviationofthenumberofrevertantsper
platewerecalculatedandarereported.

Forthetestsubstancetobeevaluatedpositive, itmustcause a dose-relatedincreaseinthe.
‘mean revertantsperplateofat least onetester train over aminimum oftwo increasing
‘concentrationsoftest substance.Datasetsfortesterstrains TALS3Sand TA1S37 were judged
positive if theincreaseinmeanrevertants atthepeakofthe doseresponse i equaloorgreater

- than 3.0-mes themeanvehicle controlvalue.Datasets fortesterstrains TAS, TAI00and
WP2uvrAwere judged positiveiftheincreaseinmeanrevertantsatthepeakofthedose.
responsei equal o orgreaterthan2.0-timesthe meanvehiclecontrolvalue.

Criteriafora ValidTest

‘Thefollowingcriteriamustbemet forthemutagenicity testtobe consideredvalid. All
Salmonellatester strain cultures mustdemonstratethepresenceofthe deep rough mutation
(fa)andthe deletioninthe vrBgene.Culturesof tester strains TASSand TAI00must
‘demonstrate.the presenceofthe pKMI01 plasmid Refactor. All WP2 vr cultures must
demonstratethe deletionintheuAgene. Allculturesmustdemonsiratethe characteristic
‘meannumberofspontaneousrevertantsinthe vehiclecontrols asfollows (inclusive): TAO,
10-50;TAI00, 80 -240;TAIS35, 5 -45; TAIS37,3 -21;WP2uvrA, 10 - 60. Toensurethat
‘appropriate numbersofbacteriaareplated,testerstrainculture titers mustbe greater thanof
‘equalto 03x10”cells/mL.Themeanofeachpositivecontrolmustexhibitat least a3.0-fold
increaseinthe numberofrevertantsoverthemean valueoftherespectivevehiclecontrol. A
minimumofthree non-toxic doselevelsisrequired toevaluatetestdata. A doselevelis
consideredtoxicifoneorboth ofthefollowingcriteriaaremet: (1) A >50 9% reductioninthe
‘mean numberofrevertantsperplate ascompared(0themean vehicle control value. This
reduction mustbeaccompaniedbyanabruptdose-dependentdropintherevertantcout.(2)
Atleast a moderatereduction in thebackgroundlawn(backgroundlawn code3, 4or5). A
‘copyoftheHistorical NegativeandPositiveControl Valuesisincludedin AppendixA.
BioReliancs
soooSE 5_
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Archives

Allrawdata, the andallreportswillbemaintainedaccordingto StandardOpcuingProcedure the BioRelace, RAQA. unit headend.
BioReliance, 14920BroschartRoad,Rockville, MD 20850.Perthis SOP, paperrecordswill
be retainedforatleastthreeyearsafter whichtimetheSponsorwil becontactedfor adecision
astothefinal disposition ofthematerials. AllstudymaterialsreturnedtotheSponsor or
destroyedwillfirstbecopied andthe copy willberetainedinthe BioReliancearchivesfor aism of 10yes. Unused dosing sotonswredisposedof lowingsaminirion fo
thetestsystemandallresidualtestsubstancewillbedisposedof followingfinalization ofthe
report.

Deviations

Noknowndeviationsfromtheprotocolortest-method SOPsoccurredduringtheconductoftissud.

suiyNoQU
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RESULTSANDDISCUSSION
Solubility Test

‘Waterwasselectedas thesolventofchoice basedontheSponsor’ request. :
Preliminary ToxicityTest

“Therestsofth preliminarytoxicity testarepresentedin Tables 1through 5. These data
weregeneratedinExperimentAL Inthepreliminary toxicitytest,themaximumdosetested
was5000ugperplate;this dose wasachievedusing aconcentrationof50mg/mLand a
100 uL platingaliquot.”Thetestsubstance wassolublebutcloudyinwaterat approximately
50mg/mL.Thedose level estedwere 6.7, 10,33, 67, 100, 333, 667, 1000, 3333and5000pg.
perplat.Neitherprecipitatenor appreciable toxicitywasobserved. Basedonthe findingsof
thetoxicitytest, themaximumdoseplatedinthe mutagenicitytest was 5000 igprplate.
Mutagenicity Test

“Theresusofthe mutagenicitytetarepresentedinTables 6through25andsummarized
inTables26and27.ThesedataweregeneratedinExperiments BIand B2.Thedose levels~ tested were 100, 333, 1000, 3333and5000 gperplate. Neither precipitatenorappreciable
toxicitywasobserved.
InExperimentB1(Initial Test),nopostive mutagenic responseswereobservedwithany

ofthetesterstrainsineitherthepresenceorabsenceof S9 activation.
In ExperimentB2 (IndependentRepeat Assay),no positive mutagenic responses were

observedwith anyoftheesterstrainsin eitherthepresenceorabsence of $9 activation.

CONCLUSION
Alcriteriafor a validstudyweremetasdescribed inthe protocol.The results ofthe

Bacterial Reverse Mutation Testwithan Independent RepeatAssayindicate tha,under the
‘conditionsoftisstudy, F-25339did notcause apositiveresponseineither the presence orabsenceofAroclor-inducedrat liver $9.

BioReliance -
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Bacterial mutation Test
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Bacterial utation Test
Summary of Rasiits

Tate 27
Test substance 1d : 1.25339
Stas mamber Experiment yo : 2

ree I is poviavion
Liver Microsomas: Noe

Dose (sgrplate) mss mao masys mass wn we
Venice Tor 7 Dae 2 6: 3 6: 2 16: 3
io0 Brill Eid eis ome oa
EY Bioiin oniloeis meso:
Zoo BrPHLN BI5 e8ro2 mao

3333 BIoisi os miio2:o2 wm: 2
3000 NIE S BRL 53 mia
Fositive Dat al G03s so ms 1s we: 2s wei w
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Historical Negative and Positive Control Values
1999-2001

revertansperplate

Cool [ Nome  [  Ralive |
[Mean| D JMin|Max|Mean| SD [ in[Max |

4 2a 7 EF)| onpbbat-a
Neg 3 23] 19 39] | 21Ee RE

Tass NE] LS Lge] 13] sl 1] 4
Pos | 3s| las 78 is] wii [edo

G | 73] 1] 2Ce PETE~ 2) 2786| 117] 130| 122060
Neg | 14] 4 is a 1sii]

‘SD=standard_ deviation; Min=minimum value; Max=maximum value; Neg-negative
control (including but not limited to deionized water, dimethyl sulfoxide, ethanol and
acetone); Pos=positivecontrol
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Test with an Independent Repeat Assay DuPont-10819
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1 Sob Dcmintion
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Test with an Independent RepeatAssay DuPont-10819

‘SponsorProjectNumber:_DuPont:10819eto:
excesive precipi. I heSponsoeissmeofspecif melequines(©.320Compounds, hi ormaton wil bs ledfndein sc(e.scivaion yeno raiment od). This pans 5bidon‘OECD Guideline 271 (itdJy199 dpb Ferny199)andIHGuides on”Spec Apc of RepyGentry ForsPham (157).
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met![ziTon]

742 NegativeCots
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75 BropmausMesboiAiaion
Alor125ndsnd at ve 59wil bewdaimalic activationyt.heS bosopaievillbepreparedfm leSaga Devi ra nde) ilaingeniousacon of Alor1255, S0mBe. oedaepit0smite.Th $5wilbebachpeepssdsor Bors 6seminal
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Sposa ProjectNesbe:_ Dupont logo__
sikctiocssotyurbe [SY

oprnimatl 81072s t 342°C.lettav ok tdivndily :owing he batonpeolb red 290
10 Saree
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SponsorrjcNember:_DuPoneiogts
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“85 Today
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SposaProtNeb:_Dsant10819
steno
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~ ccc Reverse Motaionest with an Independent Repeat Asse DuPont-10819
ReportofResults of Reverse-MatationTestinBacteria

1.TesterStrains
1) Procurement

DateinspectedObisined from | Dateobained the stm lotin
storage

10November 199
:

Dr.BruceAmes | 1 August 1998TALS University of =[rm]oi JaTALS ele
—confirmed on the14November 1990| “gece

~ OTation onWe2uvrA ofIndustrial and Huyiss?(kMIO1) MarineBacteria

Large quently[sempre]
Compositomposition DMSO 0.09mL

BioReliance
study No. C
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~ EEocc Reverse Main
“Test with an Independent Repeat Assay DuPont 10819

2.59 Mix

1) Source, StorageTemperature, etc. ofS9

ty
18 April 2002 (Lot 1384)Purchased from Molto | Prepared
14May2002 (Lot 1390)re[one J |

Preparationof$9

ie, Strain | Rattus norvegicus, Sprague. .Species, Strain gies Aroclor 1254

Administration noahSO ESrn
5 (Batch R6G3)

unknown (Lot 1384) single dose at
Aee@wesks)| ynjnown (Lot 1390) | Administration 05A

period and amount weight,21110251 g (Balch R663) | (gkg-weight) sacrificed after
Weight unknown (Lot 1384) 5 days

unknown (Lot 1390)

BioReliancs
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3. Preparationof Test Substance Solution

—[Tn[EE]
‘Water (CAS No. 7732-18-5) Corporation 1129947 Distilled

‘Stability of test substance in

‘Methodofsuspension when
test substance is difficult to | Not applicableor

Hivr
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~ aBacterial Reverse Mutation
‘est withanIndependent Repeat Assay DuPont-10819

4. Conditions of Pre-culture

ue| osTe|oe[seer]
iota [fiom |croeton gimirgot® | 2105 ns stmin empemrsSuman
Storage time and temp. from oo
endofculturetousefortest |<8howsat28°C

Model and manufacturer of New Brunswick Scientific, model G-24

Methodofshaking. ‘Rotary (125 rev/mis
(shakingtype, speed,etc)_|RO (123evimin.)
Culture vessel (shape, . 200~ Joos shape: cylinder,200mL
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5. Agar Plate Medium

1) Top aga

Agar
[Loo | woouksq

2)Minimum Glucose Ag:

[Mme 1 mhisae |
Agr

» 100013DKSQ
Volumeofagar plate medium

— 6. Test Results-Judgementofthe results.

[men [Neve
Reasonfor judgement and referential matters:

No positive response was observed with anyofthe tester strains in either the presence orines of Arlo mdneod res00
Referential matters

‘The vehicleandpositivecontrolvaluesindicatethatalltester strainswerefunctioning
correctly and were capable of detecting a mutagen.
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