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Toxikon Corporation
CHO/HGPRT Forward MutationAssay -ISO(T-6889.7)
Project Number: 01-7019-G1

STUDY SUMMARY .

‘The test article, Ammonium Perfluorooctanoate (FL-143), did not induce mutations attheHGPRT

locusasevidencedby theabsenceof astatisticallysignificantincreaseinthe numberofmutant

colonies at the highest analyzable test concentration as compared to the negative controls in the

presence or absenceofan exogenous mammalian metabolic activation system. The statistically

significant increase in the numberofmutant coloniesinpositive controls in both the activated and

‘non-activated assays verifiedtheproper functioningofthetest system. Therefore, basedonthe

evaluation criteria of the protocol, the test article is considered non-mutagenic, under the

experimental conditions employed.
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Tosikon Corporation
CHO/BGPRT Forward Mutation Assay- SO (T-6889.7)
Project Number: 01.7019-G1Re er eee

QUALITY ASSURANCE STATEMENT .

‘This study was conducted in compliance with U.S. Food and Drug Administration regulations set
forthin 21 CFR, Part 58.

The sectionsofthe regulationsnot performedbyorunderthe directionofToxikon Corporation,exempt from this GoodLaboratoryPractice Statement,includedcharacterizationandstabilityofthe
testarticleand its mixture with carriers, 21 CFR,Parts58.105and58.113.

‘TheQuality AssuranceUnitconducted inspections on the followingdates. Thefindings were
reportedtothe Study Director andtoToxikon's Management.

INSPECTIONS DATE OF DATE REPORTED _ DATE REPORTED
INSPECTION STUDY DIRECTOR MANAGEMENT

—————————
DOSING 01/02/02 ou02/02 01/02/02
CELL
COUNTING 02/07/02 02/07/02 0207/02

RAWDATA 0328/02 03/28/02 03/28/02

FINALREPORT 03/28/02 03728002 03/28/02
—_——

3

z ded fayMansi Désai,B.Sc. Dae
Quality Assurance
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Toxikon Corporation
‘CHO/BGPRT Forward Mutation Assay - ISO (T-6889.7)Project Number: 01-7019-G1Zeeot.

STUDY DIRECTOR SIGNATURE AND VERIFICATION DATES .

‘Thisstudymetwiththetechnicalrequirementsofthe protocol. Thestudyalsometwiththe
requirementsofthe GoodLaboratory Practice Regulations, 21 CER, Part 58, with the exemptions
‘noted in the QA Statement.

Protocol Number: 3MC/VITRO/003-01/000

StudyDirector: Devaki Sadhu, Ph.D.

Company: Toxikon Corporation

Signature: / (I la

Date: 03)28,fox

Study Supervisor: Leigh Waugh-Cohen, B.A.

VERIFICATIONDATES:

‘The study dates were as follows:

ProtocolEffectiveDate: 12/12/01
‘Test Article Receipt: 12/12/01
Project Log Date: 12/12/01
Technical Initiation: 02/05/02
‘Technical Completion: 02/20/02
Final Report Date: 03/28/02

000007
Page Sof 18



Toxikon Corporation
CHO/HGERT Forward Mutation Assay-ISO (T-6889.7)
‘ProjectNumber: 01.7019-G1

10 PURPOSE

‘The CHO/HGPRT Forward Mutation Assay evaluated the mutagenic potential ofa test article via
its ability to induce forward mutations at the hypoxanthine-guanine phosphoribosyl transferase
(HGPRT) locus. The CHO assay system utilized toxic purine analogs to select for resistant cells
that are presumed deficient in the purine salvage enzyme HGPRT.

20 REFERENCES

‘Thetestwasconductedbased uponthe followingreferences:

21 Biological EvaluationofMedical Devices —Part 3: Tests for Genotoxicity, Carcinogenicity
and Reproductive Toxicity, ANSVAAMIISO 10993-3: 1993.

22 OECD Guidelines for the testing of Chemicals, "Genetic Toxicology:InvittaMammalian
Cell Gene Mutation Tes," Test Guideline # 476, current version.

23 Hsie, AW. Casciano, D.A, Couch, DB., Krahn, DF., ONeill, J.P,, Whitefield, B.L.
"EPA's Gene Tox Program," Mutation Research, 86: 193-214 (1981).

30 COMPLIANCE

The present study conformed to all applicable laws and regulations. Specific regulatory
requirementsincludedthecurrentFDA, 21 CFR,Part 58 - GoodLaboratory Practice for
‘Nonclinical Laboratory Studies.

4.0 IDENTIFICATION OF THE TEST AND CONTROL ARTICLES

The following information was supplied by the Sponsor wherever applicable. Confidential
information does not apply. The Sponsorwas responsibleforalltestarticlecharacterization data as
specified in the GLP regulations.

4.1 Test Article: Ammonium Perfluorooctanoate (FL-143)
CAS/Code #: 3825-26-1/ (T-6889.7)
LovBatch#: Lot 332
Physical State: Solid
Color: White/Crystal
Density: Not Supplied by Sponsor (NS)
pH:4-7
Stability: Stable:
Solubility: >1g/mL
Storage Conditions: Room Temperature, -20°C or 4°C
Safety Precautions: Standard Toxikon Laboratory Safety Precautions
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‘Toxikan Corporation
CHOHGPRT Forward Mutation Assay- ISO (1-6889.7)
Project Number: 01.7013-G1
42 Control Articles- (Toxikon Supplied)

42.1 Negative Control Article Name: Ham’s F-12 Complete Mediuni .
QC Inventory#: LPR-01-11-001-CC
Physical State: Liquid
Color: Colorless
Storage Conditions: Room Temperature
Safety Precautions: Standard Laboratory Safety Precautions

42.2 Positive ControlArticleName (Non-Activated Assay): Ethylmethanesulfoxide (EMS)QC Inventory #: CSC-01-03-004-CC
Physical State: Liquid
Color: Clear
Storage Conditions: 4£2C
Safety Precautions: Standard Laboratory Safety Precautions

422.3 Positive Control Article Name (Activated Assay): Dimethylbenzanthracene (DMBA)
QC Inventory#: CSC-97-09-013-CC
Physical State: Liquid
Color: Clear
Storage Conditions: 412°C
Safety Precautions: Standard Laboratory Safety Precautions

50 IDENTIFICATION OF THE TEST SYSTEM

ChineseHamsterOvary (CHO)cellsutilizedinthis assaywereobtained from theAmerican Type
Culture Collection, Manassas, Virginia. The cellswerederivedfromanovarianbiopsyofachinese
‘hamster.

60 JUSTIFICATIONOFTEST SYSTEM AND ROUTE OF ADMINISTRATION
6.1 Thisassay evaluated the mutagenic potential ofa test article via is ability to induce mutations
at the hypoxanthine-guanine phosphoribosy! transferase (HGPRT) locus. This locus is responsibleforproductionofHGPRT,anenzymethatispresentinnormal cells and allowscellstosalvage
hypoxanthine and guaninefromtheculturemediuminordertosynthesize DNA.Innormalcells,
‘when atoxic substance called 6-thioguanine is included in thegrowthmedium, it is salvaged by the
HGPRT enzyme along with hypoxanthine and guanineandincorporatedinto DNA, thereby causing
cell death. Exponentially growing cells, sensitive to the toxic effects of 6-thioguanine, wereexposedto a various concentrationsof the test material.Ifthe testmaterialis potentially‘mutagenic, normal cells (which can utilize hypoxanthine, guanine and 6-thioguanine) mutate to
‘become incapable of utilizing hypoxanthine, guanine, or 6-thioguanine from the culture medium.
‘However, mutant cells retain theirability to grow as well as normal cells in culture medium because
DNA synthesis is made possible by altemate synthetic pathways. Taken together, these findings
indicate that the basis for selection of HGPRT mutants is the lackofany ability to utilize the toxic
6-thioguanine. Therefore, cells that grow to form colonies in the presence of 6-thioguanine are
‘assumed to have undergone mutation either spontaneouslyor by exposure to the test material.
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Tosikan Corporation
CHO/HGPRT Forward Mutation Assay - ISO (T-6889.7)
Project Number: 01-7019-G1

‘The CHO/HGPRTAssayhasbeenused extensivelyin the detection of mutagenic activity ofawide
rangeofchemical classes. .
6:2Thetestarticle was administered in vitro, througha solvent compatible withthetest system, per
Sponsor's specification. This was the optimal routeofadministration available inthi test systern.

70 EXPERIMENTAL DESIGN

71 CellLine

The CHO-K1 cell line was selected for its high cloning ability and rapid doubling time. It was not
necessarytoselectthecell culturestoreducethebackground frequency ofHGPRT” mutants.

72° Maintenance ofCHO Cells

The CHO cells were grown in complete Ham's F-12 medium, buffered with 10 mM HEPES.
Complete medium consistedofHam's F-12 medium containing 10% fetalbovineserum (FBS), 1-2
‘mM L-glutamine, 100-units/mL penicillin, and 100-g/mL streptomycin. Incomplete medium was
serum-free complete medium. The cells were incubated at 371°C, 5£1% COj, and saturated
humidity.

73 Forward Mutation Assay

7.3.1 MetabolicActivation System (S9):
‘The S9 microsomal fraction was prepared from Sprague Dawley rat livers induced with Aroclor®
1254. The S9 rat liver homogenate was purchased fromMolecularToxicology Inc (157 Industrial
Park drive, Boone, NC 28607) and stored at -80+5'C until use. A combination of S9 fraction,
isocitric cofactors and incomplete medium was prepared just before exposure and used as the
metabolic activation system. The cofactor mixture consisted of isocitrate (trisodium salt) and
NADP (disodium sal) at a final concentration of 4.5 mg/mL and 2.4 mg/mL, respectively. The S9fraction wasaddedto cach flask at aconcentrationof20 pL/mL.

7.32 Parallel Cytotoxicity Assay
A parallel cytotoxicity assay was performed along with the Mutation assay. The cultures were
treatedexactlyas the mutation plates, incubated for9 days followingtheremovalofthe test article,
fixed, stained, and colonies counted.

73.3 PreparationofTest Cultures:
Approximately24hourspriortoexposure, duplicate 100mmplateswereseededat a density of 1 x
10° cell/dish and triplicate parallel cytotoxicity plateswere seededat200cells/60mm dish.
734 Exposure Periods:
‘The cells were exposed to the test article for 17 hours in the non-activated assay and 5 hours in theactivated assay. After exposure, cells were washed twice with PBS and supplemented with
complete medium.
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‘Toxikon Corporation
‘CHO/HGPRT Forward MutationAssay- SO(T-6889.7)

ProjectNumber: 01-7019-G1BGieee

73.5 Phenotype Expression:
Approximately48 hours following termination of non-activatedexposureperiodand approximately ,
64 %; hours following terminationofactivated exposure period, cells were trypsinized, counted, and

platedat 1 x 10°cellsper 100mmdish.Thecellswere passed every48-72hourstomaintain
exponential growth during phenotypic expression for 6 days.

7.3.6 Selective Growth:
Following the phenotypic expression period, cells were grown in selective medium to select formutant cells. The selective medium included hypoxanthine-free Ham's F-12 with 10% fetal bovine
serum, penicillin-streptomycin (P/S) and 10 pM 6-thioguanine. Ten dishes (five fom cach
duplicate) were used for each test condition. Cell density was 2 x 10/100 mm petri dish. Thecultureswereincubatedfor 9 daystoallow colonies to develop.

737 Parallel CloningEfficiency (PCE):
Concurrently, the cloning efficiency was determined by plating cells in selective medium without
6-thioguanine. Six dishes were seeded for each concentration (three from each duplicate) at 200-
cells/60mmdish.Thecultureswerethenincubatedfor 9days to allowcolonyformation.

73.8 Termination:
Attheendof the incubationperiod, plates wererinsedwith PBS, fixedinmethanolandstained
‘with Giemsa. Only colonies with 50ormore cells werecounted.

74 Control Articles

74.1 Positive Control Article: :
The positive control for the non-activated system was Ethylmethanesulfoxide (EMS). For the
‘activated system, Dimethylbenzanthracene (DMBA) was used asthepositive control.

7.42 Negative Control Article:
Ham's F-12 Complete Medium served as the negative control article for the non-activated and
activated assays.

80 DOSAGE

8.1 Thetestarticlewasdissolvedinthe culture mediumat aconcentrationof 5 mg/mLasper
OECD guidelines. 1:128, 1:256 and 1:512 dilutionsof 5 mg/mL concentrationofthetest article

82 Dose Selection

82.1 A cytotoxicity preliminary dose-range finding was performed using several dilutionsofthe
5 mg/mLtest article and 1:128, 1:256 and 1:512 dilutions were selected for testing. Thepositive
control for the non-activated assay, EMS, was used at a concentrationof 244 ng/mL.Thepositive
controlfor the non-activated assay, DMBA, was used at a final concentration of9 pg/mL.
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‘Toxikon Corporation
CHO/HGPRT Forward MutationAssay -1S0 (I-6389.)  *
Project Number: 01-7019-G1 .EE ererereemseeeeeeeeimsmiorsces
9.0 EVALUATION CRITERIA

9.1 Evaluation of Test Results

The resusofthe CHO/HGPRT Locus Mutation Assay were evaluated based on the number of
TG-resistantmutantsper 1 x 10° survivingcells.Thesignificanceofthe testresultswere
determined by using the statistical program, Tallarida, R.S. and R.B. Murray's Pharmacological
Calculations Procedure, ANOVA (analysisofvariance) and Newman- Keuls Test for confirmation.
‘Thisstatisticalmethoddeterminedifthere was asignificant(p < 0.05)increaseinthemutationfrequencyofthe testarticle comparedtothe negativecontrolarticle.
‘The testarticle wasconsidered tohavecaused apositiveresponseintheassayifthetestarticlehad
exhibiteda reproducible and statistically significant increase in the numberofmutants per 1 x 10°
cells over its concurrent negative control article.

10.0 RESULTS

ApreliminaryRangeFindingAssaywasconductedtodeterminethedilutionsofthe testarticleto
beusedinthe Forward Mutation Assay. Exposuretodilutionsofthetest article resulted in
cytotoxicity ranging from 50% cell survival at 1:128 and 80%greaterat 1:256 and 1:512. Based onthese findings, three dilutions ranging from 1:128 to 1:512 were utilized in the Forward MutationAssay.

‘The parallel cytotoxicity assay indicated that the positive control article exhibited a cell survival
‘percentage of 10% and 45% in the non-activated and activated assays respectively (Table I). The
dilutionsofthe test article extract, 1:128, 1:256 and 1:512 exhibited cell survival values of 105, 99
and 102 respectivelyin the non-activated assay and 94, 104 and 118% respectivelyin the activated
assay. The negative control article exhibited values of 79 and 110% in the non-activated and
activated assays respectively.

‘The test article was tested at the three dilutions (1:128, 1:256, 1:512) established in the RangeFinding Assayin non-activatedassay. Noneof thethreedilutionstestedshowed a statistically
significantincreaseinthenumberofmutantsper 1 x 10°survivingcellsascomparedtothe
‘corresponding negative controls in boththenon-activated and activated assays (Tables I-VII). The
positive controls did show a statistically significant increase in the number of mutants per 1x 10°
surviving cells as compared tothe correspondingnegativecontrols.

11.0 CONCLUSION

‘The test article, Ammonium Perfluorooctanoate (FL-143),did not induce mutations at the HGPRTlocus as evidencedbythe absenceof a statistically significant increase in the number of mutant
colonies at the highest analyzable test concentration as compared to the negative controls in the
presence or absence ofan exogenous mammalian metabolic activation system. The statisticallysignificant increase in the numberofmutant coloniesinpositive controls in both the activated and
‘non-activated assays verified the proper functioningofthe test system. ‘Therefore, based on the
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‘Toxikon Corporation
CHO/HGRT Forward Mutation Assay -1SO (T-6889.7)
Project Number: 01-7019-G1
evaluation criteria of the protocol, the test article is considered non-mutagenic, under theexperimental conditions employed.

120 RECORDS

12.1 Originalrawdata is archivedat Toxikon Corporation.

122 Acopyof the final report and any amendments is archived at Toxikon Corporation.
123 The originalfinalreportand acopyofanyprotocol amendmentsordeviations is

forwarded to the Sponsor.

124 All unused testarticlesshallberetumedtothe Sponsorby Toxikon,persponsor'sspecification.

12.5 Final reportswill notbereproducedexcept infull, without the written
authorization/approval from Toxikon.

130 CONFIDENTIALITY AGREEMENT

Statementsofconfidentialitywere as agreed upon prior to study initiation.
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‘Table I: Parallel Cytotoxicity Assay .

(Mutagen Assay)

IlI ialExtract Activatio per Plate urvival*

Qusie 1Activated [232 240 2371 236 |118]

* Percentage Survival= Average colonies per plate / numberof cells ‘plated (200 cells) x 100 %
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DEC-12-2001HED 12:32 PH TOKIKON Fat No. 7812711133 bn

i ‘TOXIKON TEST PROTOCOL
FDA GLP GUIDELINES

CHO/HGPRT FORWARD MUTATION ASSAY - ISO
(T-6889.7)

TOXIKONPROTOCOLNUMBER: 3MC/VITRO/003-01/000

PROTOCOLDATE: 12/03/01

EFFECTIVEDATE: 12/12/01

I COMPLIANCE.
21 CFR, Part 58

Good Laboratory Practice for Nonclinical Laboratory Studies

MANAGEMENTQFTHESTUDY.

‘Performing Laboratory: Sponsor:
- ‘Toxikon Corporation 3M Company

15 Wiggins Avenue 3M Center
Bedford, MA 01730 Corporate Toxicology

Building 0220-02-E-02
St. Paul, MN 55144
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DEC-12-2001 VED 12:32 PH TORIKON FAK NO. 7812711133 P0512
Toulon Corporation
CHO/HGPRT Forward Mutation Assay - 1SO (T-6889.7)
Froscal Naber:SMGVITROA201000
Frotocl Dates 130301
Erte Dae 121200
1.0 PURPOSE .

. The CHO/HGPRT Forward Mutation Assay (with Confirmation) evaluates the mutagenic
potentialofatest articlevia ts abilityto induce forward mutationsatthe hypoxanthine-guanine

phosphoribosyl transferase (HGPRT) locus. The CHO assay system utilizes toxic purine analogs
to select for resistant cellsthatare presumed deficient in the purine salvageenzymeHGPRT. The

gene mutations are induced at the HGPRT locus in cultured Chinese hamster ovary (CHO) cells.

2.0 REFERENCES

‘The test will be conducted based upon the following references:

2.1 Biological EvaluationofMedical Devices-Part 3: Tests for Genotoxicity, Carcinogenicity
and Reproductive Toxicity, ANSVAAMI/ISO 10993-3: 1993.

22 OECD Guidelines for the testing ofChemicals, "Genetic Toxicology: In.vitra Mammalian
Cell Gene Mutation Test," Test Guideline # 476, current version.

23  Hsie, AW, Casciano, D.A., Couch, D.B,, Krahn, D.F., ONeill, J.P., Whitefield, B.L.
"EPA's Gene Tox Program,” Mutation Research, 86: 193-214 (1981).

24 Extraction procedures,ifapplicable, will be based upon the standard titled Biological
‘EvaluationofMedical Devices-Part 12: Sample Preparation and Reference Materials,

EN/ISO 10993-12 (1997). >

3.0 COMPLIANCE

The study will conform to all applicable laws and regulations. Specific regulatory requirements
includethe current Good Laboratory Practicefor Nonclinical Laboratory Studies, FDA, 21 CFR,

Part 58.

4.0 IDENTIFICATION OF THE TEST AND CONTROL ARTICLES

Thefollowing information will be supplied by the Sponsorona test requisition form or other
correspondence wherever applicable; it does not apply to confidential information. The Sponsor
‘will be responsible foralltest article characterization data as specified in the GLP regulations.

‘Test and control articles (exclusiveofextracts)that are mixed with carriersrequireverification of
concentration, homogeneityand stability. Samplesoftest and control article mixtures will be
returned to the Sponsor for characterizationand verification, wherever applicable.

Paged ofl 000024



_ DEC-12-2001 WED 12:32 PH TOKIKON FAK BO. 7812711133 P. 08/12

Toxikon Corporation
+ CHOBGPRT ForwardMutationAssay - SO (T-6889.7)

‘Protocol Number:IMC/VITRO/002-01/000
Protocol Dae: 120301
Effective Date: 121201

41 Test Article: To Be Determined (TBD) .
LoBatch #:
CAS/Code #:
Physical State:
Color:
Density:
PE:
Stability:
Solubility:
Expiration Date:
Storage Conditions:
Safety Precautions:

4.2 Control Articles (Toxikon Supplied):

4.2.1 Negative Control Article Name: TBD
Toxikon QC # TBD
Physical State: Liquid
Color: Colorless.
Storage: Room Temperature
Safety Precautions: Standard Laboratory Safety Precautions

4.2.2 Positive Control Articles:

4.22.1 Positive Control Article Name: TBD
Toxikon QC # TBD
‘Physical State:
Color:
Storage:
Safety Precautions: Known Mutagen. Appropriate Laboratory Safety

‘Precautions

4.2.2.2 Positive Control Article Name: TBD
‘Toxikon QC # TBD
Physical State:
Calor:
Storage:
Safety Precautions: Known Mutagen. Appropriate Laboratory Safety

‘Precautions

PageSof 11 000025



DEC-12-2001 3-2001 VED 12:33 PH TOKIKON FAK HO. 7812711133 P. 01/12

Toxikon Corporation
CHOHGPRT ForwardMutationAssay - 1S (T-6889.7)
‘Protocol Number: IMC/VITRO/002-01/000
Protacel Date: 12/0381
Effective Dates 12/1201
-
50 IDENTIFICATION OF THE TEST SYSTEM .

ChineseHamsterOvary (CHO) cells utilizedinthisassayare obtainedfromtheAmericanType
Culture Collection, Rockville, Maryland. The cells are derived fromanovarian biopsy ofa chinese
hamster.

6.0 JUSTIFICATION OF TEST SYSTEM AND ROUTE OF ADMINISTRATION

6.1 This assay evaluates the mutagenic potential of a test article via ts ability 10 induce mutations
at the hypoxanthine-guanine phosphoribosyl transferase (HGPRT) locus. This locus is responsible
for production ofHGPRT, an enzyme that is present in normal cells and allows cell to salvage
hypoxanthine and guanine from the culture medium in order to synthesize DNA. In normal cells,
‘when a toxic substance called 6-thioguaninei included in thegrowth medium, it is salvaged by
the HGPRT enzyme along with hypoxanthine and guanine and incorporated into DNA, thereby
causing cell death. Exponentially growing cell, sensitive to the toxic effectsof6-thioguanine, are:
exposed to several concentrationsofthetestmaterial, Ifthe test material is potentially mutagenic,
norma cells (which can utilize hypoxanthine, guanine and 6-thioguanine) mutate to become
incapableofutilizing hypoxanthine, guanine, or 6-thioguanine from the culture medium. However,
‘mutant cells retain their abilityto grow aswellas normalcells in culture medium because DNA
synthesis is made possible by alternate synthetic pathways. Taken together, these findings indicate
that the basis for selection ofHGPRT mutants is the lackofany ability to utilize the toxic 6-
thioguanine. Therefore,cels that grow to form colonies inthepresence of6-thioguanine are
assumed tohave undergone mutation either spontancously orbyexposureto the test material.
The CHO/HGPRT Assay has been used extensivelyin the detection of mutagenic activity ofa
wide rangeofchemical classes.

6.2 The test articlewillbeadministered in vitro, directly or througha solvent compatible with the
test system. These are the only routesofadministration availablein this test system.

7.0 EXPERIMENTAL DESIGN

7.1 Cell Line
‘The CHO-K1 cell linc is selectedforits high cloning ability and rapid doubling time. To reduce
the negative control article frequency ofHGPRT mutants to as low as possible, cellculturescan
be selected against this phenotypeand retumed to normal growth medium for three or more days
before use.

7.2 Maintenanceof CHO Cells
‘The CHO cells will be grownincomplete Ham's F-12 medium, buffered with 10mMHEPES.
Complete medium will consist of 10% fetal bovine serum (FBS), 1-2mML-glutamine, 100
units/ml penicillin, and 100 ug/mi streptomycin. Incomplete medium is serum-free complete
‘medium. The cells willbeincubated at 371°C, 51% CO, and saturated humidity.

Page Gof 11
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DEC-12-2001 HED 12:33 PH TORIKON FAK KO. 7812711133 P. 08/12

Testkan Corporation
CHOMGPRT Forward Mutation Assay - 150 (T-6889.7)
Protocol Number: SMCIVITRO/02.01000
Protocol Date: 120301
Effective Date: 121201

7.3 Cytotoxicity Assay .

The Cytotoxicity Assay (f necessary)isconducted without metabolic activation,prior to the
Mutation Assay. The highest concentration is based on maximum solubility,10 mg/m, or
‘Sponsor specifications. Liquid testarticleswillbe tested at 100 uliml-0.01 ul/ml. Each test
substance concentration, negative control and solvent control(ifapplicable)is tested in triplicate.

Cultures are initiated in 60 mm dishesat 200 cell/plate approximately 24hourspriorto dosing.
‘Theculturesareexposed tothe testarticleandcontrols for 15-17 hours. At theendofthe
exposureperiod, dishesare rinsed with mediumor Phosphate Buffered Saline (PBS) and
incubatedforan additional 6-9 daysto allow coloniesto develop. At the end ofthe. incubation

period, the dishes are fixed in methanol, stained withGiemsaand colonies counted. Relative
survival is obtained by comparing the numberofsurviving colonies for cach dose to thatofthe
‘negative or solvent control.

7.4 Forward Mutation Assay

7.4.1 Metabolic Activation System ($9)
The $9 microsomal fraction is prepared from Sprague Dawley rat livers induced with Aroclor®

1254. The SO rat liver homogenate is storedat -80::5°C until use. A combination ofS9 fraction,
isocitric cofactors and incomplete medium is prepared just prior to exposure and usedasthe
metabolic activation system. The cofactor mixture consistsofsocitrate (trisodium salt) and
NADP (disodium salt) at afinal concentration of4.5 mg/mland 2.4 mg/m, respectively. The S9
fraction isaddedto eachflaskor directlyto the cofactor mixture at a concentrationof 20 ul/ml.

7.4.2 Parallel Cytotoxicity Assay
A parallel cytotoxicity assay is performed along with the Mutation assay. The cultures are treated

exactly as the mutation plates, incubated for 6-9 days following theremovalofthe test article,
fixed, stained, and colonies counted.

7.4.3 PreparationofTest Cultures
Approximately24 hours prior to exposure, duplicate 100 mm mutation platesareseeded at a
density of5 x 10° celis/dishandtriplicate parallel cytotoxicity plates are seeded at 200 cells/60
mm dish.

7.4.4 Exposure Periods
Thecells will be exposedtothetest article for 15-17 hours (4-6 hours for highly reactive
chemicals) in the non-activated assay and 4-6 hours in the activated assay. After exposure, cells
are washed at leastoncewith mediumor PBS and supplemented with complete medium.
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7.4.5 Phenotype Expression '

Approximately 24-48 hours following terminationofexposure period, cells are trypsinized,

‘counted,andplatedat 1 x 10°cellsper 100mmdish.The cells arepassedevery48-72hours to

‘maintain exponential growth during phenotypic expression for approximately 7-9 days.

7.46 Selective Growth
Following the phenotypic expression period, cells are grownin selective medium to select for
‘mutant cells. The selective medium includes hypoxanthine-free HAM'S F-12 with 10% dialyzed

fetal bovine serum, penicillin-streptomycin (P/S) and 10 12 6-thioguanine. A totaloftendishes
(fivefrom each duplicate)areused foreachtest condition. Cell density is 2 x 10° / 100 mm petri

dish. The cultures are incubated for 6-9 days to allow coloniesto develop.

7.4.7 Parallel Cloning Efficiency (PCE)
Concurrently, the cloning efficiencyis determined by plating cells in selective medium without
thioguanine. Six dishes are seededforeach concentration (three from each duplicate) at 200
cells/60 mm dish. The culturesarethen incubated for 6-9daysto allow colony formation.

7.4.8 Termination
Atthe end ofthe incubation period, platesare rinsedwith PBS, fixed in methanol and ‘stained with

Giemsa. Only colonies with 50 or more cells are counted.

7.5 Control Articles

7.5.1 Positive Control Article -

‘The positive control for the non- activated system is. Ethylmethanesulfoxide (EMS) or 4-

Nitroquinoline-1-oxide (4NQ). For the activated system, 9,10,- Dimethyl-1,2-benzanthracene
(DMBA) or Dimethylnitrosamine (DMN) can be used as the positive control.

7.5.2 Negative Control Article
‘The appropriate solvent, extractant or cell culture medium will serve as the negative control
article.

7.6 Confirmatory Assay
The resultsoftheForward Mutation Assay will be confirmed through an independent

Confirmatory Assay. The Confirmatory Assay will be performed as described in Sections 7.0 and
8.0.
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8.0DOSAGE .

8.1 PreparationofTest Anicle

8.1.1 Medical Devices:
The test article willbeextractedatratios specified by EN/ISO 10993-12. Extraction vehicles may
be oneofthe following media: serum-free medium, complete medium, or0.9% USP Sodium
Chloride for Injection, USP (NaCl).

Extraction conditions will beas specified by Sponsor: (pleasecheck desired condition)

© 12122°Cforonehour
© 702°C for 24 hours
@ 5012°Cfor72 hours
© 37£1°C for 72 hours
© 37£1°C for 24 hours
‘» per Sponsors directions (____"C for hours).

‘Extracts prepared withmediumwill bo tested at 100% (neat) concentration. Extracts prepared
with Sodium Chloride wil be diluted with 2X medium nd tested at 50% extract concentration
(considered neat). Modifications to test article preparation will beas specified by the Sponsor.

8.1.2 Solid/Liquid Test Articles
Solid test articles wil be dissolved or suspendedin avebicle appropriateforthe test system or as
specified by the Sponsor. Liquidtestarticleswill be administered as received at predetermined
concentrations or as specified by the Sponsor.

8.2 Dose Selection

8.2.1 The concentrations for the Mutation Assay are selected basedon toxicity information,
‘maximunn solubilicyofthe test article or Sponsor specifications.Ifnecessary, a Cytotoxicity Assay
will be performed to determine toxicity.Iftoxicity is evidea, the doses should include the highest
concentration which causes alow levelofsurvival (approximately 1036) and four lower doses,
including one dose with no apparent cytotoxicity. If 10apparentcytotoxicity is observed, the
‘maximumconcentrationwill be based on the limitofsolubility or 10 mg/m, whichever is lower
(or as specifiedbythe Sponsor). Subsequent doses wil decreaseinapproximate half-log
increments. In the absence oftoxicity, liquidtest articles will be tested at 100 ul/ml-0.01 ulm.
Dose selection modificationswil be as specifiedby the Sponsor.

8.2.2 Medical device extractswil be analyzed at one concentration only (neat extract). Dilutions
of medical device extractsarenot analyzed ualess otherwise required, in whichcasethe
justificationshallbe indicated in the final report. An initial Cytotoxicity Assayisnot performed for
device extracts.

Page9 of 11
000029



_ DEC-12-2001 VED 12:34 PH TORIKON FAR KO. 7812711133 PRI
Toxikon Corporation
'CHO/HGPRT Forward Mutation Assay-ISO (T-6889.7)
Protocol Number: SMCVITROMO201000

ProtocolDate: 12/03/01
Effective Date: 121201

9.0 EVALUATION CRITERIA

The resultsofthe CHO/HGPRT Locus Mutation Assay will be evaluated on the basisofthe
‘numberofTG-resistant mutants per 1 x 10° surviving cells. The significanceof the test results will
be determined by cither oneofthe following methods:

9.1 The test resultsareanalyzedusingastatistical program such as Tallarida, R.S, and RB.
Murray's Pharmacological Calculations Procedure, ANOVA (analysis ofvariance) and Newman-
Keuls Test for confirmationofpairwise comparisons. This statistical method determinesifthere is
a significant (p <0.05)increasein the mutation frequencyofthe test article compared to the
negative control article. The results obtained for the mutation frequency at the various dose levels
ill be analyzedbythe methodofLinear Regressionusing a program such as “Linear Regression
I" by RJ. Tallarida and R B. Murray, (Manualof Pharmacologic Calculations with Computer
Programs, Springer-Verlag, New York, 1986, pp 10-13). This wil determineif thereis apositive.
dose response.

9:2Thetest article is considered to have caused a positive responseifthetest article shows a
statistically significant positive dose response or atleast one test article dose shows a reproducible
statistically significant increaseinthe numberofmutants per 1x 10° surviving cells as compared
to the corresponding negative control article. -

9.3 Confirmation Assay
‘The confirmation assay will validate the reproducibility ofthe mutagenesis assay.

10.0 RECORDS

10.1 Original raw data will be archived at Toxikon Corporation.

10.2 Acopyof thefinal report and any amendments will be archived at Toxikon Corporation.

10.3 Theoriginal final report and acopyofany protocol amendments or deviations will be
forwarded to the Sponsor.

104 Allunused testarticlewillbehandledasspecifiedinthe Test Requisition Form.
Otherwise, all remaining test article will be discarded.

11.0 CONFIDENTIALITY AGREEMENT

Statementsofconfidentiality may be agreed upon prior to study initiation.
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12.0 PROTOCOL AMENDMENTS/DEVIATIONS .

All changes to the approved protocol and the reason for the changes will be documented in
writing, signed by the Study Director, dated, and maintained with the protocol. No protocol
amendments will be made without written approval in the form ofa Sponsor Communication Log
betweenthe Sponsor and the Study Directorwhichwillbe generated ascloselyas possible to the

timeofthe change.
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