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STUDY COMPLIANCE AND CERTIFICATION
‘The described study was conducted in compliance with the Good Laboratory Practice regulationsas set forth in the Food and Drug Administration (FDA) Title 21ofthe U.S. Codeof FederalRegulations Part 58, issued December 22, 1978, (effective June 20, 1979) with any applicable‘amendments. There wereno significant deviations from the aforementioned regulationsorthesigned protocol that would affect the integrityofthe study or the interpretationofthe test results.‘The raw data have been reviewed by the Study Director, who certifies tha the evaluation ofthetest article as presented herein represents an appropriate conclusion within the contextofthestudy design and evaluation criteria.

All test and control results in this report are supported by an experimental data record and thisrecord has been reviewed by the Study Director. All raw data, documentation, records, protocoland a copyofth fina report generated as a result ofthis study will be archived in the StoragefacilitiesofComing Hazleton In. fo at least one year following submissionofthe final report tothe Sponsor. After the one year period, the Sponsor may elect to have the aforementionedi materials retained in the sorage facilitesofComing Hazleton Inc. for an additional period of1 time,orsent10astoragefacilitydesignatedbythe Sponsor.

! Submitted By:

Study Director:

Nout tue uid
‘Hemalatha Mur, Ph.D. Study Completion Date. Mammalian Cytogenetics
Deparment of Genetic and Cellular Toxicology
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SUMMARY

Mutagenicity Test on T-6364 in an In Vivo Mouse Micronucleus Assay
‘The objectiveofthis in vivoassaywas 10 evaluatetheabilityofthe testarticle, T-6364, 0 induce: ‘micronuclei in bone marrow polychromatic erythrocytesofCrl:CD-1¥(ICR) BR mic.
Tn the dose selection study, the test article was solubilizedin deionized water and dosed by oralgavageat 1000, 1510, 2010, 2540and 3010mg/kginafirstrial andthen dosed at 1010, 1520,2020, and 2530 mg/kg in 2second ral. Six animals (three males and three females) wereassigned to cach dose group. Animalswereobserved for four days afer dosing for toc signsandlor morality.

Based on the resulsofthe dose selection study, the maximum tolerated dose was estimated asabout 2000 mg/kg. In the micronucleus assay, th test article was solubilized in deionized waterand dosed by oral gavageat498, 995, and 1990 mg/kg. Ten animals (five malesand five: females) were randomly assigned to each dose/harvest time group. Vehicle and positive controlgroups, euthanized approximately 24 hours after dosing, were included in the assay. The animalsdosed with the test article were euthanized approximately 24, 48 and 72 hours afer dosing forextractionofthe bone marrow.

‘The test material, T-6564, did not induce a significant increase in micronuclei in bone marrowpolychromatic erythrocytes under the conditionsofthis assay and is considered negative in the‘mouse bone marrow micronucleus test

CHV Study No.: 17750-0455 6
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' Mutagenicity Test on T-6564 in an Jn Vivo Mouse Micronucleus Assay

10 SPONSOR: 3M Corporation
20 MATERIAL (Test Article)

21 Client's Identification: T-6564 L-13167 FC1015-X

22 Date Received: May 30, 1996

. 23 Physical Description: Clear colorless liquid

24 GenetesAssay Noa 17750
3.0 TYPE OF ASSAY: In Vivo Mouse Micronucleus Assay

40 PROTOCOL NO.: 455, Edition 17, Modified for 3M Corporation

50 STUDY DATES
5.1 Initiation Date: June 4, 1996

52 Experimental Start Date: July 11,1996

53 Experimental Termination Date: August 22, 1996
# 60 SUPERVISORY PERSONNEL

6.1 Study Director: Hemalatha Murli, Ph.D.

62 Laboratory Supervisor: Monica Vegarra, B.S.

i 70 OBJECTIVE

‘The objective of this in vivo assay was to evaluate the ability ofthe test article, T-6564,to
induce micronuclei in bone marrow polychromatic erythrocytes.ofCrl:CD-1%(ICR) BRmice. This study was conducted using modification ofthe procedures suggested byHeddle etal. (1983)

CHVStudy No: 17750-0455 7
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' 80 MATERIALS

Adultmaleand femalemice,sain Cr:CD-1%(ICR) BR, were purchased from CharlesRiver Laboratories, Portage, MI. This healthy, random bred sain was selected tomaximize genetic heterogeneity and atthe same time assur access o a common source.“The protocol for this study was approved by the CHV-ACUC prio o the initiation ofdosing.

Animals were housed five pe cage during quarantine, and housed five per cage atrandomization. The temperature and relative humidity were maintained at 72 6 °F aod55.2 15%, respectively, except on July 31, 1996, for the definitive study, when thehumiditywas recorded as 75.1%. A 12-hour light 12-hour dark cyele was maintained. Acommercial diet (Purina® Certified Laboratory Pellets©# 5002) and water were availablead itu for the dationofthe sudy. The feed was analyzed by the manufacuures forconcentrations of specified heavy medals, aflatoxin, chlorinated hydrocarbons,: organophosphates, and specified nutrients. The water was analyzed on a rerospectivei bass for specified microorganisms, pesticides, alkalinity, heavy metals, and halogens.Sanitized caging was used for housing th animals. Personnel handling animals or: working within th animal facilis wre required to wear suitable protective garmentsand equipment
Animals were quarantined for seven days before being placed on study. Animals wererandomly assigned to study groups and were individually weighed prior to dosing. Allanimals were dosed based uponth individual body weighs. Animals were uniquelyidentified by ar tag. Dose or treatmentgroupswere identified by cage cardlabel

: Athe termination ofthe study all surviving animals were euthanizedby COyO;intalaton, followed by CO, inhalation and penetrationof th thorax. Any extra animalsnot used for the study were saved or Gaining
: 90 SOLUBILITY AND STABILITY
: The test article, T-6564, was supplieda a clear colorless liquid. The specific gravity ofthe test ancl was calculated in the testing laboratoryas 1.22 ml. This specific gravitywasused to prepare dosing stocks forth assay. Deionized water was useda the vehiclein his assay. The determinationofthe test ace stability under the dosing conditions ofthis assay and the test anicle characteristicsa defined in the GLP regulations of FDA (21CFR 58.105), EPA-TSCA (40 CFR 792.105), and EPA-FIFRA (40 CFR 160.105) theresponsibilty ofth sponsor.

CHV Study No: 17750-0455 5
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10.0 DOSE SELECTION STUDYI

10.1 Dose Selection

Dose levels of 1000, 1510, 2010, 2540 and 3010 mg/kg were administered by oralgavage for the first dose selection study.

102 Dosing Information

Theanimalsused in the first dose selection assay were dosed on July 11, 1996,The weight range ofthe animals used in the dose range finding assay was30.9-35.1 and 22.2-27.6 grams, forthe males and females, respectively. Dosingsolutions were prepared just prior to dosing and were prepared by making a301 mg/m stockforthe high dose (3010mg/kg ). This was prepared by addingdeionized water (CHV, Lot# 19) up 0 & volume of 15.0 mi 10.3.7 mlof T6564,. resulting in aclear colorless solution. Dilutionsofthis stock were prepared fori the 2540, 2010, 1510 and 1000 mg/kg dose levels.

Dosing was achieved using a 10 ml/kg dosing volume. All animals were eightweeks and three days old at the timeof dosing. An outlineofthe dosing schemeis found in the following table.

Dosing Scheme for Dose Selection Assay I

—Treamem Male FemaleT6564: 1000 mg/kg 50s
1510 mg/kg 33
2010 mghkg 3
2540 mg/kg 3s
3010 mg/kg. 35

A touof30 animals was used inthis assay. All doses given were on an acute(one-time only) basis

103 Results and Interpretation

All animals were examined after dosing and daily throughoutthe durationofthestudy (four days) for toxic effects and/or mortalities. The animal observations forthis assayare summarized in the following able:

CHV Study No.: 17750-0455 9
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Animal Observations for Tosicity for Dose Raagefnding Assay |
Time Afir Dose
Dosing Level Observations
(hours) (mg/kg)

02 al Wows
1000 Normal

Male #9761 and Female 75 5776 & 9708 found dead1510 Remaining males appeared hunchedand hypoactive.“168 Remaining femaleappesred normal
Toe
2540, Normal
3010
1000,
1510,

402 2010,i 2540
Toro MAT£6ond dead

Remaining male and all females appear normal.
1000 Normal

Tis Maeve lowmdded- Remaining maleand female appeared sormal
2010,
2540, Normal
3010
Tw News

1510 Remaining male # 9774 found dead.
Remaining female sppesred normal

=88.5 2010,
2540 Normal

; Soro Remaining male #9764 sppcared Fypoacive and bunibed
with 2 rough hair coat. All females appeared normal.———vitharoughhaircoat.Al females sppesred normal.

The mortality data fo hi assay ae summarized inthe following table:

CHV Study No. 17750-0455 10
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: SummaryofMortalties for Dose Rangefinding |
. Teme Mie Female

T-6564
1000 mg/kg on os
1510 mghe 35 2%
2010 mgs 3 os
2540 meg 3 o3
3010 mg/kg 23 03

104 Conclusion
. Based on these results, the maximum tolerated dose could not be determined.

11.0 DOSE SELECTION STUDYII

i 111 DoseSelection

Dose levels of 1010, 1520, 2020 and 2530 mg/kg were administered by oralgavage for the second dose slection study.

112 Dosing Information

The animals usd inthe second dose selection assay were dosed on July 24, 1996.The weight range ofthe animals used inthe second dose range finding assay was30.1-35.8 and 23.6-26.4 grams, for the males and females, respectively. Dosing: solutions were prepared just prior to dosing and were prepared by making &
253 mg/ml stock for the high dose (2530 mg/kg ). This was prepared by adding
deionized water (CHV, Lot # 20) up to a volume of 14.0 m! to 2.9 ml of T-656+,
resulting in a clear colorless solution. Dilutionsofthis stock were prepared forthe 2020, 1520 and 1010 eke dose levels.

. Dosing was achieved using 10 ml/kg dosing volume. All animals were ight
‘weeks and two daysoldatthe timeofdosing. An outlineofthe dosing scheme is
found in the following table:

CHV Study No.: 17750-0455 n
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Dosing Scheme for Dose Selection Assay II

Dmamet Male FemaleT6564
1010 mg/kg 3s
1520 mghg 3003
2020 mg/kg 30032530 mg/kg 33

total of 24 animals was used inthis assay. All doses given were onan acute(one-time only) basis

113 Results and Interpretation
All animals were examined afer dosing and dily throughout the durationofthestudy (three days) fo toxic effcts andlor mortalities. The animal observationsi for this assay are summarizedinthe following table:

1 Animal Observations for Tosiity for Dose Rangefindiag Assay II
Time After Dose
Dosing Level Observations
(hours) _ (mg/kg)
OL 0 ome
£156 om
“179 1520 Female#1417 founddead.
“2161520 Male# 1405 found dead‘ —2US ISMale#l0Sfounddesd0“395 All Nomnal

5666 All Noma!es AUNewd904 Al Nomal04 AlNowa 000
: “The morality data for thi assay are summarized inthe following table

: CHY Study No: 17750-0455 2
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; Summaryof Mortalities for Dose Rangefinding II

—_TeametMile FemaleT6568
1010 meg os os1520 meg 3 32020 mefkg [5 [52530 mefkg 03 05

114 Conclusion

Based on these result, the maximum tolerated dosewasestimated 2s about2000 mg/kg.

s 120 MICRONUCLEUS STUDY
i 121 Dose Selection

Based on results from the dose selection study, dose levelsof498, 995, and1990 mg/kg were tested inthis study.
122 Mictonucleus Assay Dosing Information

‘The animals used in the micronucleus assay were dosed on July 30, 1996.Cyclophosphamide (CP), (CAS # 6055-19-2; Sigma, Lot# 26H0473), the positive. control, was solubilized in sterile deionized water (Lot# 19, prepared at CHV)i and was administered by oral gavage at 80.0 mg/kg. The vehicle control,deionized vater (CHY, Lot #20), was administered concusrently wih the testi ticle at volume of 10 ml/kg. The weight rangeofthe animals used in themicronucleusassaywas 31.0-37.7and 22.4-28.3 grams for the males and femeles,respectively. The dosing solutions for the assay were prepared by making a.199 mg/ml stock for the high dose (1990 mg/kg ). This was prepared by adding: deionized water CHV, Lot# 20) up 10a volumeof30.0 ml t0 4.9 mlofT-636.,: resulting in.clea colorless solution. Dilutions ofthis stock were prepared forthe 995 and 498 mg/kg dose level. A second groupofanimals (designatedSecondary Dose Group) was also assigned to the study and was dosed with thehigh doseofthe est aricle. These animals were only used in the assay 25replacement for any which died in the primary dose group.

CHV Study No: 17750-0455 3
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‘Ten animals (five males and five females) were randomly assigned to each dose/-
harvest time group. Vehicle and positive control groups, euthanized
approximately 24 hours afcer dosing, were included in the assay. The animals
dosed with the tes article were euthanized approximately 24, 48 and 72 hoursafter dosing for extraction ofthe bone marrow. An outlineofthe dosing schemeis found in the following table:

Dosing Scheme for Micronucleus Assay

NumberofAnimals Assigned
PrimaryDoseGroups Secondary Dose:2H 48H 2H Growp®Treatment MF MF MF MF—Jresmem~~ MFMFMF MTFT6364

498 mgkg 55 55 ss -
¢ 995 mg/kg 55 55 ss -

1990 mgrkg 55 55 55 10 10
Vehicle Control, deionized water, 10mlkg~~ 5 5 - - . -
Positive Control, Cyclophosphamide, 800 mg/kg 5 5 = . . -

* The animals assigned to the secondary dose groups were dosed and were onlyusedtoreplace animals which died in the primary dose group at the high dose level. All extraanimals not used as replacements were euthanized at the completion ofthe trial.
A total of 130 animals was used in this assay. The ageofthe animals at the time ofdosing was eight weeks and one day.

. Volumes dosed were 10 mUkg and were based upon individual animal weights.
13.0 BONE MARROW HARVEST, SLIDE PREPARATIONANDANALYSIS

i Al the appropriate harvest time,theanimals were euthanized by COO, inhalation,followed by CO inhalation and penetration ofthe thorax. The adhering soft issue and€piphysesofboth femorawere removed.Themarrow was flushed from the bone andtransferred to centrifuge tubes containing 3 - S ml bovine serum (one tube for cachanimal). Following centrifugation opelle the tissue, the supernatant was removed byaspirationandportions of the pellet were spread on slides and air dried. The slides were.fixed in methanol, and stained in May-Grunwald solution followed by Giemsa (Schmid,1975). The air-dried slides were coverslipped.

: CHV Study No.: 17750-0455 1
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. ‘The slides were coded for analysis, and scored for micronuclei and the polychromatict erythrocyte (PCE) to normochromatic erythrocyte (NCE) cell ratio. Standard forms wereused o recordthese data. One thousand PCESs per animal were scored. The frequency ofmicronucleated cells was expressed as percent micronucleated cels based on the totalPCES present in the scored optic field. The normal frequencyofmicronuclei in this
Crl:CD-1%(ICR) BR strain is about 0.0 - 0.4%.

‘The frequencyofPCEs versus NCES was determined by scoring the number of PCEs and. NCES observed in the optic fields while scoring the first 1000 erythrocytes,

140 EVALUATION CRITERIA
- 14.1 General

The criteria for the identification of micronuclei were thoseof Schmid(1976).
Micronuclei were darkly stained and generally round, although almond and
ringshaped micronuclei occasionally occurred. Micronuclei had sharp bordersand were generally between 1/20 and US the sizeofthe PCE. The unit of coring
‘was the micronucleated cell, not the micronucleus; thus the occasional cell with‘more than one micronucleus was counted as one micronucleated PCE, not two (or
more) micronuclei. The staining procedurepermittedthe differentiation by colorOf PCEs and NCEs (bluish-grey and red, respectively).

142 Data Presentation and Interpretation
Dataare summarized by sex and dose groupsfor the different timepoints.Individual animal dataare also presented. The analysis ofthese data was
performed using an analysisofvariance (Winer, 1971) on either untransformed
(when variances are homogeneous) and rank transformed (when variances are
heterogeneous) proportionsofcells with micronuclei per animal. Ifthe‘analysis: of variance was significant (p<0.05), a Dunnett ttest (Dunnets, 1955, 1964) was
‘used to determine which dose groups, ifany, were. significantly different from thenegative control. Analyses were performed separately foreach harvest time andsex combination. The criteria fo determining a posive response involved asatistcally significant dose-related increase in micronucleated PCE, or thedetectionof a reproducibleand sutistically significant positive response for at
least onedose level. A test article that induced neitherastatistically significantdose response nor a statistically significant and reproducible increase at one dose.level was considered negative. In either case, the final decision vas based on: scientific judgment.

CHV Study No: 17750-0455 1s
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150 RESULTS AND INTERPRETATION

Al animals were observed immediatelyaferdosing and periodically throughout the
durationofthe assay for toxic symptoms and/or mortalities. All animalsinthe vehicle: and positive control groups appeared normal after dosing and remained healthy until theappropriate harvest times. All test ance dosed groups appeared normal immediately
after dosing. Approximately 22 hours afer dosing, one male (#1605) from the secondarydose group was found dead. All other animals appeared normal at ths time and remainedhealthy until the appropriate harvest times

‘The test article, T-6364, induced no significant increases in micronucleated
polychromatic erythrocytes over the levels observed in the vehicle controls in either sexor at anyofthe harvest times. The positive control, Cyclophosphamide, inducedsignificant increases in micronucleated PCEs in both sexes as compared to the vehicle: controls, with meansandstandarderrors of3.86% + 0.55% and3.58% + 0.79%forthe
‘males and females, respectively. The data summarized by dose grouparepresented in3 Table 1 and individual animal data are found in Tables2 through 7. Historical controlyl data are presentedin Table 8.

160 CONCLUSION

The test material, T-6564, did not induce a significant increase in micronuclei in bone‘marmow polychromaic erythrocytes under the conditions ofthis assay and is considered.
negative in the mouse micronucleus assay.

CHV Study No.: 17750-0455 16
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: 180 DEVIATIONS FROM THE SIGNED PROTOCOL

1. Inboth alsofthe dose rangefinding studies, animalswere observed for fourdaysand not three days aftr dosing. This had no impact on study integrity.
2. Due toa technical oversight, more than 1000 erythrocytes were analyzed foranimal #°s 1576 and 1626. Thishad no impact onth integrity ofth study.
3. On July 31,1996, fo the definitive study, the humidity was recordedas 75.1%This had no impact on th integrity ofthe sudy.
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19.0 EXPERIMENT DATA TABLES
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i TABLE
MICRONUCLEUS DATA SUMMARY TABLE
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. TABLEZ

MICRONUCLEUSTEST -INDIVIDUAL ANIMAL DATA
SPONSOR: 3M Corporation
TEST ARTICLE: T6584
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| TALE
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; TABLE 4

MICRONUCLEUS TEST - INDIVIDUAL ANIMAL DATA
SPONSOR: 3M Caporsion
TEST ARTICLE: T6566
ASSAY NO: 17750
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TABLES
'MICRONUCLEUS TEST- INDIVIDUAL ANIMAL DATA

. SPONSOR: 3M Corporation
TEST ARTICLE: T-6564
ASSAY NO: 17750

TTTaAAL RaTIOTREATMENT peesNUMBER |#CES peENCE—_— loopy,PONCE
“HOUR IARVEST ree
_—
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BLE
MICRONUCLEUS TEST- INDIVIDUAL ANIMAL DATA

SPONSOR: 3M Corporsion
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