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STUDY COMPLIANCE AND CERNFICATION

The describedstudywas conductedincompliancewiththeGood LaboratoryPracticeregulations
assetforthintheFood and Drug Administration(FDA) Title21 oftheU.S.Code ofFederal
RegulationsPart58,issuedDecember 22,1978,(effectiveJune 20,1979)withanyapplicable
amendments. Therewere no significantdeviationsfrom theaforementionedregulationsorthe
signedprotocolthatwould affecttheintegrityofthestudyortheinterpretationofthetestresults.
The raw datahave been reviewedby theStudyDirector,who certifiesthattheevaluationofthe
testarticleaspresentedhereinrepresentsan appropriateconclusionwithinthecontextofthe
studydesignand evaluationcriteria.

Alltestand controlresultsinthisreportaresupportedby anexperimentaldatarecordand this
recordhasbeen reviewedby theStudyDirector.Allraw data,documentation,records,protocol
and a copy ofthefinalreportgeneratedasa resultofthisstudywillbe archivedinthestorage
facilitiesofComing HazletonInc.foratleastoneyearfollowingsubmissionofthefinalreportto
theSponsor.Aftertheone yearperiod,theSponsormay electtohavetheaforementioned
materialsretainedinthestoragefacilitiesofComing HazletonInc.foran additionalperiodof
time,orsenttoa storagefacilitydesignatedby theSponsor.

SubmittedBy:

StudyDirector:

q
HemalathaMurli,Ph.D. Study CompletionDate
Mammalian Cytogeneties
DepartmentofGeneticand CellularToxicology
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SUMMARY

MutagenicityTestonT-6295inanInVivoMouseMicronucleusAssay

Theobjectiveofthisinvivoassaywastoevaluatetheabilityofthetestarticle,T-6295,toinduce
micronucleiinbone marrow polychromaticerythrocytesofCrl:CD-I*(ICR)BR mice.

Inthedose selectionstudy,thetestarticlewas suspendedindeionizedwaterand dosed by oral
gavage at500,1630,2750,3880 and 5000 mg/kg, and thedoseselectionstudywas repeated
testingdoselevelsof700, 1000,and 1300 mg/kg. Sixanimals(threemales andthreefemales)
were assignedtoeachdosegroup. Animals were observedforthreedaysafterdosingfortoxic
signsand/ormortality.

Based -ontheresultsofthedoserangefindingstudy,themaximum tolerateddosewas estimated
as950 mg/kg. Inthemicronucleusassay,thetestarticlewas suspendedindeionizedwaterand
dosedby oralgavageat237.5,475,and 950 mg/kg. Ten animals(fivemalesand fivefemales)
were randomly assignedtoeachdosefiiuvesttime group.Vehicleand positivecontrolgroups,
euthaiiizedapproximately24 hoursafterdosing,were includedintheassay.The animalsdosed
withthetestarticlewere euthanizedapproximately24,48 and 72 hoursafterdosingfor
extractionofthebone marrow.

The testmaterial,T-6295,didnotinducea significantincreaseinmicronucleiinbone marrow
polychromaticerythrocytesundertheconditionsofthisassayand isconsiderednegativeinthe
mouse bone m=ow micronucleustest.

CHV StudyNo.: 17403-0-455 6
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MutagenicityTestonT-6295inanInVivoMouseNficronucleusAssay

1.0 SPONSOR:3M

2.0 MATERIAL (TestArticle)

2.1 Client'sIdentification:T-6295

2.2 DateReceived:January22,1996

2.3 PhysicalDescription:Off-whitemixtureofpowder and flakes

2.4 GeneticsAssayNo.: 17403

3.0 TYPE OF ASSAY: In VivoMouse MicronucleusAssay

4.0 PROTOCOL NO.: 455,Edition17

5.0 STUDY DATES

5.1 InitiationDate:January22,1996

5.2 ExperimentalStartDate:March 13,1996

5.3 ExperimentalTerminationDate:April18,1996

6.0 SUPERVISORY PERSONNEL

6.1 StudyDirector:HemalathaMurli,Ph.D.

6.2 LaboratorySupervisor:Monica Vegarra,B.S.

7.0 OBJECTIVE

The objectiveofthisinvivoassaywas toevaluatetheabilityofthetestarticle,T-6295,to
inducemicronucleiinbonemarrow polychromaticerythrocytesofCrl:CD-I*OCR) BR
mice. Thisstudywas conductedusingmodificationsoftheproceduressuggestedby
Heddleetal.(1983).

CHV StudyNo.: 17403-0-455 7
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8.0 MATERIALS

Adultmale and femalemice,strainCrl:CD-I*(ICR)BF, were purchasedfrom Charles

RiverLaboratories,PortageNH. This healthy,random bred strainwas selectedto
maximize geneticheterogeneityand atthesame time assureaccesstoa common source.
The protocolforthisstudywas approvedby theCHV-ACUC priortotheinitiationof
dosing.

Animals were housed sevenpercage duringquarantine,and housed fivepercage at
randomization.The temperatureand relativehumiditywere maintainedat72 ± 6 'F and
55 ± 15%, respectively,excepton March 10 and 16,1996,forthesecond dose
rangefindingstudy,when the relativehumidity was recordedas 36.1% and 39.0%,
respectively.A 12-hourlight/12-hourdarkcyclewas maintained.A connnercialdiet
(PudnO CertifiedLaboratoryPellets" # 5002)and waterwere availableAd libitumfor
thedurationof thestudy.The feedwas analyzedby themanufacturerforconcentrations
of specifiedheavy metals,aflatoxin,chlorinatedhydrocarbons,organophosphates,and
specifiednutrients.The waterwas analyzedon a retrospectivebasisforspecified

microorganisms,pesticides,allWinity,heavy metals,and halogens.Sanitizedcagingwas
used forhousingtheanimals.Personnelhandlinganimalsor working withintheanimal
facilitieswere requiredtowear suitableprotectivegarments and equipment.

Animals were quarantinedforsevendays beforebeingplacedon study.Animals were

randomly assignedto studygroupsand were individuallyweighed priortodosing.All
animalswere dosed basedupon theindividualbody weights.Animals were uniquely
identifiedby eartag.Dose or treatmentgroups were identifiedby cage card/label.

At theterminationofthestudyallsurvivinganimalswere euthanizedby C02 inhalation,
followedby penetrationofthethorax.Any extraanimalsnotused forthestudywere
euthanizedby C02 inhalation,followedby penetrationofthethorax.

9.0 SOLUBILITY AND STABILITY

The testarticle,T-6295, was suppliedas a off-whitemixtureofpowder and flakes.The
solubilityof thetestarticlewas evaluatedincom oil,0.5% highviscositycarboxymethyl

cellulose,and acetone:com oil,20%:80%, v:v. Suspensionssuitablefordosingwas not
obtainedwith thesevehicles.The testarticlewas crushed ina mortarand pestleand a
translucent,off-whitesuspensionwas obtainedindeionizedwater,thatpassedeasily
throughan 18G needleaftermixing ina Tissumizerl.Deionizedwaterwas thevehicle
of choiceforthisassay.The stabilityofthetestmaterialunderthedosingconditionsof
thisassayistheresponsibilityof thesponsor.

CHV StudyNo.: 17403-0-455 8
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10.0 DOSESELECTIONSTUDY I

10.1 Dose Selection

Dose levelsof500,1630,2750,3880 and 5000 mg/kg were administeredby oral
gavageforthefirstdoserangefmdingstudy.

10.2 DosingInforination

The animalsusedinthefirstdoserangefindingassaywere dosedon March 13,
1996. The weightrangeoftheanimalsusedinthefirstdoserangefindingassay
was 30.8-40.3and 24.4-30.8grams,forthemalesand females,respectively.
Dosingsolutionswerepreparedjustpriortodosingandwere preparedby making
a 250 mghnl stockforthehighdose(5000mg/kg ).Thiswas preparedby adding
deionizedwater(Lot# 19,preparedatCHV) to3.5025g ofT-6295 up toa
volume of14.0ml,resultingina cloudycrearncoloredsuspension.Thiswas
mixed for=2 minuteswitha TissumizerO.Dilutionsofthisstockwereprepared
forthe3880, 2750,1630 and500 mg/kg doselevels.Alldosingstockswere
placedon magneticstirplatesduringthedilutionandthedosingprocedure.

Dosingwas achievedusinga 20.0ml/kg dosingvolume. Allanimalswere nine
weeks and two daysoldatthetimeofdosing.An outlineofthedosingscheme is
foundinthefollowingtable.

DosingScheme forDose RangefindingAssay I

Treatment Male Female
T-6295

500 mg/kg 3 3
1630mg/kg 3 3
2750 mg/kg 3 3
3880 mg/kg 3 3
5000 mg/kg 3 3

A totalof30 animalswas usedinthisassay.Alldosesgivenwereon an acute
(one-timeonly)basis.

10.3 ResultsandInterpretation

Allanimalswere examinedafterdosingand dailythroughoutthedurationofthe
study(threedays)fortoxiceffectsand/ormortalities.Allanimalsappeared

CHV StudyNo.: 17403-0-455 9
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normalimmediatelyafterdosing.Thetoxicityobservationsareshowninthe
followingtable:

Animal ObservationsforToxicityforDose Rangefmding AssayI

-TimeAfter Dose
Dosing Level Observations
(hours)(mg/kg)

500 Normal

1630 Slightlyhypoactive
1 2750 Hypoactivewithdyspnea

3880 Hypoactivewithdyspnea
5000 Hypoactivewithdyspnea,lacrimationandtremors
500 Normal
1630 Hypoactive

=18 2750 Allanimalsfounddead,exceptfemale# 6978,which was
hypoactive,coldtothetouch,paleand hadtremors

3880 Allanimalsfounddead
5000 Allanimalsfounddead
500 Normal

=42
1630 Males4 6963 and 6967,and female# 6984 founddead,all

otheranimalsappearednormal
2750 Female # 6978 founddead

=72
500 Normal
1630 Allremaininganimalsappearednormal

The mortalitydataforthisassayaresummarizedinthefollowingtable:

Summar-y ofMortalitiesWithin3 Days
inMice Dosed AcutelywithT-6295 forDose RangefindingAssayI

Treatment Male Female
500 mg/kg 0/3 0/3
1630mg/kg 2/3 1/3
2750 mg/kg 3/3 3/3
3880 mg/kg 3/3 3/3
5000 mg/kg 3/3 3/3

CHV StudyNo.: 17403-0455 10
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10.4 Conclusion

Based on theseresults,themaximum tolerateddosecouldnotbedetermined.

11.0 DOSE PANGEFINDING STLJDY II

11.1 Dose Selection

Dose levelsof700,1000 and 1300 mg/kg were administeredby oralgavage for
thesecond doserangefindingstudy.

11.2 Dosing Information

The animalsusedintheseconddoserangefindingassaywere dosed on March 16,
1996. The weightrangeoftheanimalsused inthesecond doserangefinding
assaywas 32.7-39.8and 25.0-31.3grams,forthemales and females,respec-
tively.Dosing solutionswere preparedjustpriortodosingand were preparedby
making a 65.0mg/rfflstockforthehighdose(1300 mg/kg ).Thiswas prepared
by addingdeionizedwater(Lot# 19,preparedatCHV) to780.0mg ofT-6295 up
toa volume of 12.0ml,resultingina cloudycream coloredsuspension.Dilutions
ofthisstockwere preparedforthe1000,and 700 mg/kg dose levels.Alldos'm'g
stockswere placedon magneticstirplatesduringthedilutionand thedosing
procedure.

Dosing was achievedusinga 20.0ml/kg dosingvolume. Allanimalswerenine
weeks and fivedays oldatthetimeofdosing.An outlineofthedosingscheme is
foundinthefollowingtable.

Dosing Scheme forDose RangefindingAssay Il

Treatment Male Female
T-6295

700 mg/kg 3 3
1000 mg/kg 3 3
1300 mg/kg 3 3

A totalof 18 animalswas usedinthisassay.Alldosesgivenwere on an acute
(one-timeonly)basis.

CHV StudyNo.: 17403-0-455 11
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11.3 ResultsandInterpretation

Allanimalswereexaminedafterdosingand dailythroughoutthedurationofthe
study(threedays)fortoxiceffectsand/ormortalities.Allanimalsappeared
normalimmediatelyafterdosing.The toxicityobservationsareshown inthe
followingtable:

Animal ObservationsforToxicityforDose RangefindingAssay 11

Time After Dose
Dosing Level Observations
(hours)(mg/kg)

700 Normal
=1 1000 Slightlyhypoactive

1300 Hypoactiveand hunched
700 Normal

--24 1000 Normal
1300 Male # 7259 founddead,allremainingappeared

hypoactiveand hunched
700 Normal

=43
1000 Female # 7255 founddead,allothersappearednormal
1300 Allremainingmalesandfemales#'s7263 and 7261 found

dead,one survivingfemaleappearednormal
700 Normal

--70 1000 Allremainingappearednormal
1300 Allremainingappearednormal

The mortalitydataforthisassayaresummarizedinthefollowingtable:

Summary ofMortalitiesWithin3 Days
inMice Dosed AcutelywithT-6295forDose RangefindingAssay II

Treatment Male Female
700 mg/kg 0/3 0/3
1000mg/kg 0/3 1/3
1300mg/kg 3/3 2/3

CHV StudyNo.: 17403-0455 12
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11.4 Conclusion

Based on theseresults,themaximum tolerateddosewas determinedtobe
950 mg/kg.

12.0 L@UCRONUCLEUS STUDY

12.1 Dose Selection

Based on resultsfrom thedoserangefindingstudy,doselevelsof237.5,475,and
950 mg/kg were selectedfortestinginthisstudy.

12.2 MicronucieusAssay DosingInformation

The animalsusedinthemicronucleusassaywere dosedon March 19,1996.
Cyclophosphamide(CAS # 6055-19-2;Sigma,Lot4 44H0486),thepositive
control,was solubilizedinsteriledeionizedwater(Lot# 19,preparedatCHV)
and was administeredby oralgavageat80.0mg/kg. The vehiclecontrol,
deionizedwater(Lot# 19,preparedatCHV), was administeredconcurrentlywith
thetestarticleata volume of20.0ml/kg.The weightrangeoftheanimalsusedin
themicronucleusassaywas 29.9-37.0and 23.1-29.2grams forthemalesand
females,respectively.The dosingsolutionsfortheassaywere preparedby
making a 47.5mg/ml stockforthehighdose(950mg/kg ).Thiswas preparedby
addingthevehicleto2.3751g ofgroundup T-6295up toa volume of50.0ml,
stirringwitha spatulaanda cloudycream coloredsuspensionwas obtained.
Dilutionsofthis'stockwerepreparedfortheremainingdoselevels.Alldosing
stockswere placedon magneticstirplatesduringthedilutionandthedosing
procedure.A secondgroupofanimals(designatedSecondaryDose Ciroup)was
alsoassignedtothestudyand was dosedwiththehighdoseofthetestarticle.
Theseanimalswere onlyusedintheassayasreplacementsforany whichdiedin
theprimarydosegroup.

Ten animals(fivemalesand fivefemales)wererandomlyassignedtoeachdose/-
harvesttimegroup.Vehicleand positivecontrolgroups,euthanized
approximately24 hoursafterdosing,were includedintheassay.The animals
dosedwiththetestarticlewere euthanizedapproximately24,48 and 72 hours
afterdosingforextractionofthebone marrow. An outlineofthedosingscheme
isfoundinthefollowingtable:

CHV StudyNo.: 17403-0-455 13
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DosingSchemeforMicronucleusAssay

NumberofAnimalsAssigned
PrimaryDose Groups SecondaryDose
24Hr 48Hr 72 Hr Group

Treatment M F M F M F M F
T-62915

237.5mg/kg 5 5 5 5 5 5

475.0 mg/kg 5 5 5 5 5 5

950.0 mg/kg 5 5 5 5 5 5 5 5

Vehicle Control.,deionized water, 20.0 ml/kg 5 5 - - - - -

PositiveControl,Cyclophosphamide,80.0mg/kg 5 5

a The animalsassignedtothesecondarydosegroupswere dosedand were onlyusedto
replaceanimalswhich diedintheprimarydosegroupatthehighdoselevel.Allextra
animalsnotusedasreplacementswere euthanizedatthecompletionofthetrial.

A totalof 120animalswas usedinthisassay.The ageoftheanimalsatthetimeof
dosingwas nineweeks and one day.

Volumes dosedwere 20.0ml/kg (exceptpositivecontrol)and werebasedupon
individualanimalweights.Volumes dosedtopositivecontrolwere 10.0ml/kg.

13.0 BONE MARROW HARVEST, SLIDE PREPARATION AND ANALYSIS

At theappropriateharvesttime,theanimalswere euthanizedby C02inhalationfollowed
by penetrationofthethorax.The adheringsofttissueand epiphysesofbothfemorawere
removed. The marrow was flushedfrom thebone andtransferredtocentrifugetubes
containing3 -5 ml bovineserum(onetubeforeachanimal).Followingcentrifugationto
pelletthetissue,thesupernatantwas removed by aspirationand portionsofthepellet
were spreadon slidesand airdried.The slideswere fixedinmethanol,and stainedin
May-Grunwald solutionfollowedby Giemsa (Schmid,1975).The air-driedslideswere
coverslippedusingDepex* mountingmedium.

The slideswere codedforanalysis,and scoredformicronucleiandthepolychromatic
erythrocyte(PCE)tononnochromaticerythrocyte(NCE) cellratio.Standardformswere
usedtorecordthesedata.One thousandPCEs peranimalwerescored.The frequencyof
micronucleatedcellswas expressedaspercentmicronucleatedcellsbasedon thetotal
PCEs presentinthescoredopticfield.The normalfrequencyofmicronucleiinthis
Crl:CD-III(ICR)BR strainisabout0.0-0.4%.

CHV StudyNo.: 17403-0-455 14
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ThefrequencyofPCEsversusNCEswasdeterminedbyscoringthenumberofPCEsand
NCEs observedintheopticfieldswhilescoringthefirst1000erythrocytes.

14.0 EVALUATION CRITERIA

14.1 General

T'hecriteriafortheidentificationofmicronucleiwere thoseofSchmid (1976).
Micronucleiwere darklystainedandgenerallyround,althoughalmond and
ringshapedmicronucleioccasionallyoccurred.Micronucleihad sharpborders
andwere generallybetween 1/20and 115thesizeofthePCE. The unitofscoring
was themicronucleatedcell,notthemicronucleus;thustheoccasionalcellwith
more thanone micronucleuswas countedasone micronucleatedPCE, nottwo (or
more)micronuclei.The stainingprocedurepermittedthedifferentiationby color
ofPCEs andNCEs (bluish-greyandred,respectively).

14.2 DataPresentationand Interpretation

Dataaresummarizedby sexand dosegroupsforthedifferenttimepoints.
Individualanimaldataarealsopresented.The analysisofthesedatawas
performedusingan analysisofvariance(Winer,1971)on eitheruntransformed
(when variancesarehomogeneous)andranktransformed(when variancesare
heterogeneous)proportionsofcellswithmicronucleiperanimal.Iftheanalysis
ofvariancewas significant(p<0.05),a Dunnett'st-test(Dunnet@1955;1964)was
usedtodeterminewhich dosegroups,ifany,were significantlydifferentfrom the
negativecontrol.Analyseswere performedseparatelyforeachharvesttimeand
sexcombination.The criteriafordetermininga positiveresponseinvolveda
statisticallysignificantdose-relatedincreaseinmicronucleatedPCES, orthe
detectionofa reproducibleand statisticallysignificantpositiveresponseforat
leastonedoselevel.A testarticlethatinducedneithera statisticallysignificant
doseresponsenora statisticallysignificantand reproducibleincreaseatone dose
levelwas considerednegative.Ineithercase,thefinaldecisionwas basedon
scientificjudgment.

15.0 RESULTS AND INTERPRETATION

Allanimalswere observedimmediatelyafterdosingand periodicallythroughoutthe
durationoftheassayfortoxicsymptoms and/ormortalities.Allanimalsinthevehicle
and positivecontrolgroupsappearednormal afterdosingandremainedhealthyuntilthe
appropriateharvesttimes.Alltestarticledosedgroupsappearednormalimmediatelyand

CHV StudyNo.: 17403-0-455 15
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aboutonehourafterdosing.Thetoxicityandmortalityobservationsofthetestarticle

dosed animalsareshown inthefollowingtable:

Animal Observations forToxicity/Mortality

Time After Dose
Dosing Level Observations

(hours)(mg/kg)

237.5 Normal

475.0 Normal

950.0 Males 4 7304 (24hourharvest),7314 (48hour harvest),and 7305
z22 (secondary);and females# 7369 (48hour harvest),all72 hour

harvest,and 7332 (secondary)were found dead. Two males went
intoconvulsionsupon opening oftheircagesbutrecoveredaftera
few minutes.Allothersremainingappearednormal.

237.5 Normal

475.0 Female # 7343 (48hour harvest)found dead,allremaining

=46
appeared normal

950.0 Males # 7300 (48hour harvest)and 7286 (secondary),and females
# 7368 (48hourharvest)and 7379 (secondary)were found dead.
Allremainingappearednormal.

237.5 Normal

=71
475.0 Allremainingappearednormal

950.0 Male # 7282 (secondary)found dead,allremainingappeared

normal

The testarticle,T-6295, inducedno significantincreasesinmicronucleated
polychromaticerythrocytesover thelevelsobservedinthevehiclecontrolsineithersex
or atany oftheharvesttimes. Bone mar-rowtoxicitywas manifestedby thesignificant
reductioninthePCE/NCE ratiosof the48 and 72 hour males from the237.5and
950 mg/kg dose groups,72 hour males from the475 mg/kg dose group,48 hour females
from the475 mg/kg dose group,72 hour females from the950 mg/kg dose group,and the
positivecontrolfemales.The positivecontrol,cyclophosphamide,inducedsignificant
increasesinmicronucleatedPCEs in bothsexesascompared tothevehiclecontrols,with
means and standarderrorsof 3.36% ± 0.97% and 4.52% ± 0.72% forthemales and
females,respectively.The datasummarized by dose group arepresentedinTable I and
individualanimaldataarefound inTables2 through7. Historicalcontroldataare

presentedinTable 8.

CHV StudyNo.: 17403-0455 16
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16.0 CONCLUSION

The testmaterial,T-6295,didnotinducea significantincreaseinmicronucleiinbone
marrow polychromaticerythrocytesundertheconditionsofthisassayand isconsidered
negativeinthemouse micronucleusassay.
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18.0 DEVIATIONS FROM THE SIGNED PROTOCOL

I. On March 10 and 16,1996,fortheseconddoserangefindingstudy,therelative
humiditywas recordedas36.1%*and39.0%,respectively.Thisdidnotaffectthe
animalsortheintegrityofthestudy.

2. The actualdoselevelsachievedforthedoserangefindingstudywere 3880 and
1630mg/kg and not3875 and 1625mg/kg,respectively.Thesedoselevelsare
veryclosetothedoselevels(<0.05% difference)mentionedintheprotocol
amendment and hencetherewas no impacton theintegrityofthestudy.
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19.0 EXPERIMENT DATA TABLES
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TABLE I
MICRONUCLEUS DATA SUMMARY TABLE

SPONSOR: 3M

TEST ARTICLE: T-6295

ASSAY: 17403

HARVEST % MICRONUCLEATED PCEs RATIO PCE:NCE
TREATMENT DOSE TIME MEAN OF 1000PER ANIMAL ± S.E. MEAN S.E.

(HR) MALES FEMALES TOTAL MALES FEMALES

CONTROLS

VEFUCLE Water 24 hr 0.02± 0.02 0.14 0.06 0.08± 0.04 0.79± 0.08 0.77± 0.09

POSITIVE CP 90.0mg/kg 24 hr 3.36± 0.97* 4.52 0.720 3.94± 0.60* 0.59:k0.05 0.55± 0.03**

TEST ARTICLE 237.5mg/kg 24 hr 0.06:k0.04 0.10 0.03 0.08* 0.02 0.57:k0.11 0.52* 0.10

48 hr 0.161:0.07 0.02zk0.02 0.09:k0.04 0.48:k0.04** 0.80:10.10

72 hr 0.04* 0.02 0.12:k0.05 0.09:k0.03 0.39:E0.110* 0.42* 0.14

475.Omg&g 24 hr 0.14:k0.05 0.04:L0.04 0.09± 0.03 0.76:b0.11 0.59:k0.08

49 hr 0.04 0.02 0.05± 0.03' 0.04± 0.02 0.71± 0.05 0.37* 0.0710*

72 hr 0.14 0.05 0.08 ± 0.04 0.11± 0.03 0.29:k0.06*0 0.40± 0.12

950.0mg/kg 24 hr 0.02 0.02 0.02± 0.02 0.02± 0.01 0.56± 0.13 0.59± 0.08

48 hr 0.07 0.051 0.03± 0.031 0.06± 0.03 0.54± 0.08'** 0.44± 0.112

72 hr 0.09 0.04 0.02± 0.02 0.05± 0.02 0.17± 0.05** 0.17± 0.050*

1

Significantlygreaterthanthecorrcspondingvehiclecontrol,p<0.05. CP Cyclophosphiunide
** Significantlylessthanthecorrespondingvehiclecontrol,p<0.05
Out offouranimals Out ofthreeanimals

CHV StudyNo.: 17403-0-455 19
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TABLE2

MICRONUCLEUS TEST -INDIVIDUALANIMAL DATA

SPONSOR: 3M

TEST ARTICLE: T-6295

ASSAY NO.: 17403

ANIMAL # MN RATIO
TREATMENT NUM13ER

PCEs/
PCE:NCE1000 PCEs

24HOUR HARVEST MALE

VEHICLE CONTROL Water 7283 0 0.66
7295 1 0.64
7292 0 0.68
7297 0 1.00
7303 0 0.99

POSITIVE CONTROL CP 90.0mglkg 7266 34 0.59
7274 3 0.64
7277 38 0.42
7294 29 0.53
7313 64 0.72

TEST ARTICLE 237.5mg/kg 7265 0 0.71
7281 2 0.58
7291 0 0.91
7296 1 0.34
7321 0 0.30

475.0mg/kg 7272 1 1.16
7294 2 0.56
7293 0 0.84
7307 3 0.73
7320 1 0.53

950.0mglkg 72670 0 0.53
7273 0 0.68
7297 0 1.02
7295 1 0.33
7319 0 0.26

Secondarydosegroupanimal
CP = Cyclophosphamide
MN Micronuelcus
PCE Polychromaticerythrocyte
# MN PCEs = MicronucleatedPCEs
NCE = Norinochromaticerythrocyte

CHV StudyNo.: 17403-0455 20



CORNINGHazleton

TABLE3

MICRONUCLEUS TEST -RNDIVIDUAL ANIMAL DATA

SPONSOR: 3M

TEST ARTICLE: T-6295

ASSAY NO.: 17403

ANIMAL # MN RATIOTREATMENT
NUMBER

PCEs/ PCE:NCE
1000 PCEs

24HOUR HARVEST FEMALE

VE3UCLE CONTROL Water 7324 0 0.56
7327 2 0.73
7336 2 0.86
7350 3 0.66
7360 0 1.04

POSMVE CONTROL CP 80.0mgtkg 7329 61 0.54
7330 26 0.53
7334 63 0.66
7359 36 0.52
7366 40 0.49

TEST ARTICLE 237.5mg/kg 7349 2 0.67
7355 1 0.17
7363 0 0.71
7370 1 0.43
7376 1 0.63

475.0mglkg 7337 0 0.89
7347 0 0.59
7362 2 0.58
7364 0 0.43
7377 0 0.46

950.0mgtkg 7325 1 0.63
7335 0 0.86
7340 0 0.49
7361 0 0.41
7365 0 0.55

CP Cyclophosphamide
MN Micronucleus
PCE Polychromaticerythrocyte
# MN PCEs = MicronucleatedPCEs
NCE = Normochromaticcrythrocyte
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TABLE4

MICRONUCLEUS TEST -INDIVIDUAL ANIMAL DATA

SPONSOR: 3M

TEST ARTICLE: T-6295

ASSAY NO.: 17403

ANIMAL # NIN RATIO
TREATMENT NUMBER PCEs/ PCE-NCE1000 PCEs

49HOUR HARVEST MALE

TEST ARTICLE 237.5mglkg 7279 1 0.35
7299 4 0.45
7309 2 0.60
7312 1 0.47
7322 0 0.55

475.0mg/kg 7270 0 0.65
7306 1 0.66
7317 0 0.69
7319 1 0.62
7323 0 0.92

950.0mg/kg 7269 0 0.57
7271 0 0.32
7280** 2 0.71
7301 1 0.56
7314*

Animalfounddead
** Secondarydosegmup animal
MN Micronucleus
PCE Polychromaticerythrocyte
# MN PCEs = MicronucleatedPCEs
NCE = Normochromaticerythrocyte
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TABLE5

MICRONUCLEUS TEST -INDIVIDUAL ANIMAL DATA

SPONSOR: 3M

TEST ARTICLE: T-6295

ASSAY NO.: 17403

ANIMAL # MN RATIOTREATMENT NUMBER PcEs/ PCE:NCE
1000 PCEs

48HOUR HARVEST. FEMALE

TEST ARTICLE 237.5mgtkg 7326 1 0.79
7352 0 0.96
7353 0 0.77
7372 0 0.43
7393 0 1.04

475.0mglkg 7329 0 0.59
7341 1 0.31
7343*
7356 1 0.29
7374 0 0.30

950.0mg/kg 7339 1 0.41
7358 0 0.64
73680
73690
7373 0 0.28

Animal founddead
MN Micronucieus
PCE Polychromaticerythrocyte
# MN PCEs = MicronucleatedPCEs
NCE = Noffnochromaticerythrocyte

CHV StudyNo.: 17403-0-455 23
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TABLE6

MICRONUCLEUS TEST - INDIVIDUAL ANIMAL DATA

SPONSOR: 3M

TEST ARTICLE: T-6295

ASSAY NO.: 17403

ANIMAL
#MN

RATIO
TREATMENT NUMBER PCEs/ . PCE:NCE

1000 PCEs

72HOUR HARVEST MALE

TEST ARTICLE 237.5mg/kg 7264 1 0.32
7289 1 0.33
7299 0 0.72
7310 0 0.52
7315 0 0.07

475.0mg/kg 7275 1 0.25
7278 2 0.18
7290 1 0.15
7302 3 OAO
7316 0 0.47

950.0mgtkg 7269 0 0.26
7276 2 0.11
7299 0 0.31
7309 1 0.09
7311 1 0.10

MN Micronucle@s
PCE Polychromaticerythrocyte
# MN PCEs - MicronucleatedPCEs
NCE = Nonnochromaticerythrocyte
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TABLE7

MICRONUCLEUS TEST -INDIVIDUAL ANIMAL DATA

SPONSOR: 3M

TEST ARTICLE: T-6295

ASSAY NO.: 17403

ANIMAL
# ?JN

RATIOTREATNffi'NT NUMBER PCEs/ PCE:NCE1000 PCEs

72HOUR HARVEST FEMALE

TEST ARTTCLE 237.5mg/kg 7331 1 0.28
7348 3 0.07
7351 1 0.92
7378 1 0.40
7390 0 0.46

415.0mg/kg 7339 0 0.97
7346 1 0.30
7357 2 0.38
7371 0 0.25
737S 1 0.19

950.0mg/kg 7333* 0 0.10
7345 0 0.11
73670 1 0.34
7391* 0 0.11
7382 0 0.18

Secondarydosegroupanimal
MN Micronucieus
PCE Polychromaticerythrocyte
4 MN PCEs = MicronucientodPCEs
NCE = NorTnochromaticerythrocyte

CHV StudyNo.: 17403-0455 25



CORNINGHazleton

TABLES

MOUSE MICRONUCLEUS HISTORICAL CONTROL DATA 7/95THROUGH 12/95

% MICRONUCLEATED PCEs PER 1000PCE RATIO PCE:NCE
MEAN OF 1000PER ANIMAL* S.E. MEAN ± S.E.

MALES FEMALES TOTAL MALES FEMALES
POOLED VEFUCLE CONTROLS

MN 0.00 0.00 0.01 0.31 014
MAX 0.22 024 0.17 0.85 1.03
AVG 0.087* 0.007 0.091* 0.008 0.094* 0.005 0.550* 0.021 0.597± 0.025
N 47 47 47 47 47

POSITIVE CONTROLS
Cyclophosphamide,90.0mg/kg

MIN 2.00 1.50 2.41 0.41 0.40
MAX 5.68 636 5.38 0.72 0.79
AVG 3.692ii0.240 3.170:k0.245 3.426* 0.194 0.577* 0.020 0.599* 0.026
N 19 19 19 19 19

PCE Polychromaticcrydirocyte
NCE Norinochromaticcryffirocyte
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CORNINGHazleton
CHV STUDY NO.
PROTOCOL NO. 455. EDITION 17

iN vivo mouse kncRONUCLEUS ASSAY

Corning Hazleton Inc. (CHV) will conduct this study in compliance with Good
Laboratory Practice (GLP) Regulations. This protocol, critical phase(s) of
the work in progress and the final report will be subject to audit by Quality
Assurance in accordance with SOPs at Corining Hazleton Inc. The study will be
conducted by CHV at 9200 Leesburg Pike, Vienna, Virginia 22182.

PART 1. SPONSOR IM RM&TION AND APPROVALS

I. SPONSOR IDENTIFICATION

Company Name: 319

Address: 45f-. FUJ, mfq

II. TEST ARTICLE IDENTIFICATION:

III. TEST ARTICLE ANALYSIS

Determination of the test article stabilityand the test article
characteristics as defined in the GLP regulations is the responsibility
of the Sponsor.

IV. NOTIFICATION OF REGULATORY SUBMISSION

In order to comply with the GLP regulations, consulting laboratories
must be notified if all or pari of a study is intended for regulatory
submission. CHV maintains a master schedule of studies which fall under

regulatory review. Please indicate which agency, if any, might receive
the results of this study:

Undetermined FDA EPA-TSCA EPA-FIFR&

MAFF MOHW OECD OTHER
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PROTOCOL NO. 455, EDITION 17 CORNINGHazleton

V. STUDY DATES

Proposed Experimental Start Date:

Proposed Experimental Termination Date:

VI. APPROVAL nF STUDY PROTOCOL

Study Director:

Date:
Remalatha Murli, Ph.D.

Sponsor's Authorized Representative:

Date: 7 Z,/fs--

4/95
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PART 2 - STUDY PROTOCOL

IN VIVO HOUSE HICRONUCLEUS ASSAY

I. OBJECTIVE

The objective of this study is to evaluate a test article for

clastogenic activity and disruption of the mitotic apparatus in
polychromatic erythrocyte stem cells in mouse bone marrow in vivo.

II. DEFMTIONS

Hicronucleus: a small chromatin body, consisting of entire

chromosome(s) and/or of acentric chromosome fragment(s), which

lags behind at mitotic anaphase. After telophase, these
chromosome(s) and fragment(s) may not be included in the daughter

nuclei, and may form single or multiple micronuclei in the

cytoplasm.

III. ILATIONALE

The micronucleus test can serve as a rapid screen for clastogenic

agents and test articles which interfere with normal mitotic cell
division (Schmid, 1975; Heddle et al., 1983). Micronuclei are

formed from chromosomes or chromosome fragments left behind during

anaphase and can be scored during interphase because they persist

(Schmid, 1975). In this assay, polychromatic erythrocytes (PCES)

in the bone marrow are -scored for the presence of micranuclei.

During maturation from erythroblast to erythrocyte the nucleus is

extruded, while micronuclei, if present, remain in the cytoplasm.

Detection of micronuclei in non-nucleated cells is thus

facilitated, and time involved in searching for metaphase spreads
in treated cell populations is eliminated. Test articles

affecting spindle-fiber function or formation as well as

clastogenic agents can be detected through micronucleus induction

(Schmid, 1975).

IV. MATERIALS

A. Animals

Young adult male and female mice of the ICR strain, 8-

10 weeks old at the time of dosing, will be purchased

from Charles River Laboratories, Inc., or Harlan
Sprague-Dawley, Inc. This strain has been selected to
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maximize genetic heterogeneity and at the same time

ensure access to a common source.

B. Control Articles

Cyclophosphamide (CP, 80 mg/kg; dosing volume of

10 ml/kg) will be used as the positive control article

and will be administered by oral gavage. The vehicle

control article will consist of the solvent or vehicle

used for the test article and will be administered by

the same route as, and concurrently with, the test
article and in amounts equal to the maximum volumes

administered to the experimental animals. The dosing

volume will not exceed 20 ml/kg for oral gavage and IP

administrations. The vehicles generally used in the

assay are water, 0.51 aqueous carboxymethylcellulose

solution, or corn oil.

V. EXPERIMENTAL DESIGN

A. Animal Husbandry

All applicable CHV SOPs will be followed. Animals

will be isolated by sex. Animals will be housed up to

seven per cage during quarantine, and will be housed
up to five prior to experiment initiation. Animals

are housed under the following climatic conditions:

temperature, 72*F * 60F; humidity, 551 t 15Z; light

cycle, 12 hours light/dark. A commercial diet

(Purinat Certified Laboratory Chowe 15002) and tap

water will be available ad libitum. The feed is

analyzed by the manufacturer for concentrations of

specified heavy metals, aflatoxin, chlorinated

hydrocarbons, organophosp4ates, and specified

nutrients. The water is analyzed biannually on a

retrospective basis for specified microorganisms,

pesticides, heavy metals, alkalinity, and halogens.
Animals will be quarantined for at least 7 days before

being placed on study.

Animals will be assigned to study groups at random
according to Coning Hazleton Standard Operating

Procedures. Animals will be weighed prior to dosing.

They will be dosed based upon the individual animal

weights. Animals will be uniquely identified by ear

tag. Treatment groups will be identified by cage

label/card.
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Sanitary cages will be used. Personnel handling

animals or working within the animal facilities will
be required to wear suitable protective garments and

equipment.

B. Dose Selection

The high dose generally will be selected as 802 of the
maximum tolerated dose. The high dose should produce

some indication of toxicity (e.g.,death,depression
of ratio of PCEs to normochromatic erythrocytes
(NCEs). One-half and one-quarterof this high dose
will normlly be used as the intermediateand low dose
levels. respectively. Use of a high dose increases
the likelihood that a weak clastogenwill be detected,
and is therefore recommended.

If no appropriate range findingdata are available,a range
finding study can be performed. The top dose tested in the dose
rangefinding study will be 5000 mglkg. The dose levels tested
will be issued as an amendment.

DOSE RANGEFINDING STUDY

The dose rangefinding study will be conducted using five treatment
groups. Each of the five groupswill consist of 3 male and 3
female mice.

Group Designation and Treatment Regimens

Number of Mice Duration
Group No. Male Female Route (Days)

1 3 3 PO 3

2 3 3 PO 3

3 3 3 PO 3

4 3 3 PO 3

5 3 3 PO 3
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The route of administration will be oral gavage. In the event
that test article characteristics preclude oral gavage. IP
injection will be employed. These routes of administration have
been selected because they are the most common routes of
administration for this test procedure. The dosing volume will
not exceed 20 ml/kg for oral gavage and IP administrations. Other
routes of administration that may be used are intravenous,
intramuscular, sub-cutaneous administrations or by feed. The test
material will generally be solubilized in one of the following
solvents: water, 0.9X saline, 0.51 aqueous carboxymethylcellulose
solution, or com oil. All animals will be dosed based upon
individual body weights. Dose levels will be assigned by a
protocol amendment.

Body weights will be taken prior to dosing. Dosing formulation
will be prepared just prior to dosing. Dosing solutions will be
prepared and held at ambient temperatures until dosing (0-2
hours). All animals will be euthanized 3 days after receiving a
single dose.

The animals will be observed daily for toxic signs and mortality
for the duration of the study. Animals will be euthanized by C02
inhalation followed by penetration of the thorax.

The daily observations of toxic symptoms and/or mortalities data
will be used to estimte* the Maximum Tolerated Dose (MTD). Doses
will then be assigned for the subsequent cytogenetics assay.

MICRONUCLEUS STUDY

C. Dosing Schedule and Route of Administration

Normlly an acute dosing regimen (single
administration) will be used (see Table below).
Harvest will be approxim4tely 24, 48, 72 hours after
administration of the test article, and at
approximately 24 hours after administration of the
control articles. A total of 110 animals will be
used. Equal numbers of males and females will be used
at each treatment group. An additional group of
animals consisting of 3-10 males and 3-10 females may
be dosed as a secondary dose group with the high dose
of the test material. This group will be dosed if
toxicity is expected at the high dose and the animals
in this group will only be used as replacements for
any which die prior to euthanasia. The use of the
secondary dose group will be determined by the study
director. Freshly prepared solutionswill be
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employed. The animals will be observed daily for

toxic signs and mortality.

NUMBER OF ANIMALS USED FOR HICRONUCLEUS ASSAY

Harvest Times After Treatment

(Males and Females)

Group No. Treatment 24 Hours 48 Hours 72 Hours Total

1 Positive Control 5 + 5 --- --- 5 + 5

2 Vehicle Control 5 + 5 --- --- 5 + 5

3 Low Dose 5 + 5 5 + 5 5 + 5 15 + 15

4 Medium Dose 5 + 5 5 + 5 5 + 5 15 + 15

5 High Dose 5 + 5 5 + 5 5 + 5 15 + 15

TOTAL 25 + 25 15 + 15 15 + 15 55 + 55

The route of administration will be oral gavage. In

the event that test article characteristics preclude

oral gavage, IP injection will be employed. The

dosing volume will not exceed 20 ml/kg. These routes
of administration have been selected because they are

the most common routes of administration for this test

procedure. Other routes of administration that may be

used are intravenous, intramuscular, sub-cutaneous

administrations or by feed.

D. Extraction of Bone Marrow

Euthanasia will be with C02, followed by penetration of the
thorax, and hind limb bones will be removed for marrow

extraction. The marrow will be flushed from the bone and
transferred to centrifuge tubes containing 3-5 ml bovine

serum (one tube for each animal).

E. Preparation of Slides

Following centrifugation to pellet the tissue, the

supernatant will be removed by aspiration and portions
of the pellet will be spread on slides and air-dried.

The slides will then be fixed in methanol, stained in

May-Grunwald Solution and Giemsa, and protected by

mounting with coverslips. For control of bias, all

slides are coded for analysis.
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F. Scoring the Slides

An attempt will be made to score one-thousand PCEs per
animal. The frequency of micronucleated cells will be
expressed as percent micronucleated cells based on the
number of PCEs analyzed. The normal background
frequency of micronuclei in the ICR mouse strain is
around 0.0-0.4Z.

The frequency of PCEs versus mature erythrocytes
(NCES) will be determined by scoring the number of
PCEs and NCEs observed in the optic fields while
scoring the first 1000 erythrocytes on the slide.

V3:. DATA

The criteria for the identificationof micronuclei are those of
Schmid (1976). Hicronuclei are darkly stained and generally
round, although almond and ring-shaped micronuclei occasionally
occur. Micronuclei have sharp borders and are generally between
1/20 and 1/5 the size of The PCE. The unit of scoring is the
micronucleated cell, not the micronucleus; thus the occasional
cell with more than one micronucleus is counted as one
micronucleated PCE, not two (or more) micronuclei.

The staining procedure permits the differentiation by color of
polychromatic and normochromatic erythrocytes (bluish-grey and
red, respectively).

Data Presentation

The data reported will include the number of PCEs scored, the
number of micronucleated PCES, the percentage of micronucleated
PCES, and the ratio of polychromatic to normochromatic
erythrocytes for each experimental animal.

Evaluation Criteria

The criteria for a positive response is a statistically
significant dose-related increase in micronucleated PCES, or the
detection of a reproducible and statisticallysignifica'ntpositive
response for at least one dose level. A test article that induces
neither a statistically significant dose response nor a
statistically significant and reproducible increase at one dose
level is considered negative. In either case, the final decision
is based upon scientific judgement.
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VII. TEST INTERPRETATION

The analysis of this data will be performed using an analysis of
variance (Winer, 1971) on either untransfomed (when variances are
homogeneous) or rank transformed (when variances are
heterogeneous) proportions of cells with micronuclei per animal.
If the-aixalysisof variance is significant (p<0.05),a Dunnett's
t-test (Dunnett, 1955; 1964) will be used to determine which dose
groups, if any, are significantly different from the negative
control. Analyses will be performed separately for each harvest
time and sex combination.

VIII. REFERENCES

Dunnett, C.W.: A multiple comparisons procedure for comparing several
treatments with a control. J. Am. Statist. Assoc., 10:1096-1121. 1955.

Dunnett, C.W.: New tables for multiple comparisons with a control.
Biometrics, 20:482-491, 1964.

Heddle, J.A., Hite, M., Kirkhart, B.. Larsen, K., MacGregor, J.T.,
Newell, G.W. and Salamone, M.F.: The induction of micronuclei as
a measure of genotoxicity. Mutation Res., 123:61-118, 1983.

Schmid, W.: The micronucleus test. Mutation Res. , 31:9-15, 1975.

Schmid, W.: The micronucleus test for cytogenetic analysis. In,
Chemical Mutagens: Principles and Methods for Their Detection,
Vol. 4 (A. Hollaender, ed.). Plenum, pp. 31-53, 1976.

Winer, B.J.: Statistical Principles in Experimental Design,
McGraw-Hill, New York, Second Edition, 1971.

IX. REPORT FORM&T

CHV employs a standard report format for each assay design. The
final report will provide the following information.

0 Sponsor identification.
0 Quality Assurance statement.
0 Statement of GLP Compliance.
9 Signature of study director.
0 Test article identification and CHV Study Number. A

physical description of the test article and date of
receipt will be included in this section.

0 Type of assay and protocol number.
0 Dates of study initiation and completion.
0 Study director and senior technician.
0 Methods.
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0 Evaluationcriteria.
0 Interpretationof results.
0 Conclusions.
9 References.
0 Test results presented in tabular form.

X. CHANGES OR RM SIONS

Any changes or revisions of this approved protocol will be documented,
signed by the Study Director, dated, and maintained with this protocol.

XI. AN3MAL CARE AND USE STATEMENT

In the opinion of the Study Director,no alternativetesting methods are
appropriate. the study does not duplicate any previouswork with this
material, and the number and species selected are appropriate. This
protocol will be reviewed by the CHV-IACUC for compliance with
regulatory guidelines concerningthe care and use of animals. If not in
compliance, a modificationwill be required. Any changes or revisions
of this approved protocol will be sent to the CHV-IACUC for their
review.

XII. RECORDS TO BE MAINTAIM

All raw data, documentation,records, protocols,and the final report
generated as a result of this study will be archived in the storage
facilities of Coning Hazleton Inc. for at least one year following
submission of the final report to the sponsor. After the one year
period, the sponsor may elect to have the aforementioned materials
retained in the storage facilitiesof Corning Hazleton Inc. for an
additional period of time or sent to a storagefacility designatedby
the sponsor.
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AMENDNffiNT TO THE STUDY PROTOCOL PageIofI

STUDY TITLE: IN VIVO MOUSE MICRONUCLEUS ASSAY

PROTOCOL NO.: 455,Edition17

STUDY NO.: 17403-0-455

Amendment #I

Section2,PartV.B. Based on thesolubilitytest,thetestarticlewillbe suspendedinwater
forthestudy.Inthedoseselectionstudy,doselevelsof 500,1625,
2750,3875,and 5000 mg/kg willbetested.

STUDY DIRECTOR

t)n'U @L'.4AI^' :@ / c /g@
4'

HemalathaMurli,Ph.D. Date
Mammalian Cytogenetics
DepartmentofGeneticand CellularToxicology
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STUDY TITLE: flvVIVO MOUSE MCRONUCLEUS ASSAY

PROTOCOL NO.: 455,Edition17

STUDY NO.: 17403-0-455

Amendment 42

Section2,PartV.B. The doseselectionstudywillberepeatedtestingdoselevelsof700,1000,
and 1300mg/kg.

STUDY DIRECTOR

3115-lq 6
Hemalatha Murli, Ph.D. Date
Mammalian Cytogenetics
Department of Geneticand CellularToxicology
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STUDY TITLE: IN VIVO MOUSE MICRONUCLEUS ASSAY

PROTOCOL NO.: 455,Edition17

STUDY NO.: 17403-0-455

Amendment #3

Section2,PartV.B. Basedon theresultsofthedoseselectionstudy,themouse micronucleus
assaywillbe conductedtestingdoselevelsof237.5,475,and950 mg/kg.
A secondarydosegroupwillbe used.

STUDY DIRECTOR

A
j q4

Hemalatha Murli, Ph.D. D@t

Mammalian Cytogenetics

Department of Geneticand CellularToxicology


