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Perfluomoctanesutfbnate 3M EnvironmentalLaboratory
CAS Number-2759-39-3 ReportNo.FACT Tox-108

LaboratoryF*uest Number (LRN)-UZR9

STATEMENT OF COMPLIANCE

Study Title: AnalyticalLaboratoryReporton the Determinationofthe Presence and Concentrationof

Perfluomoctanesulfonate(PFOS) intheSerum ofSprague-DawleyoRats Exposed to
Potassium PerfluomoctanesuffonateviaGavage

Study ldentificabonNumber FACT Tox-I08

Thisstudywas conducted incompliancewithFood and Drug AdministrationGood LaboratoryPractice(GLP)
RegulationsforNonclinicalLaboratoryStudies[DataRequirement(s):21 CFR ( Part58)],withtheexceptionsin
the builetedlistbelow.Inaddition,the presentstudyhas been auditedretrospectivelyby an independentquality
assuranceunit.Auditproceduresand findingsforauditsperformedatthe3M EnvironmentalLaboratoryand at
participatingcontractlaborato@esare housed withdocumentationperfinenttothisstudyinarchivesatthe3M
laboratoryand vwllbe retainedfora periodnottoexceed tenyears.The analyticalporbon completedatthe 3M
EnvironmentalLab was performedinaccordancewith3M EnvironmentalTechnology and SafetyServices
Standard OperafingProcedures.

ExceptionstoGLP compliance:

• Two separatestudydirectorswere assignedtothein-Iffephase and theanalyficalphase ofthisstudy

• The ABS finalreportdoes nothave a StatementofCompliance

• The QAU statementintheABS finalreportindicatescompliancewithEPA 40 CFR Part792,ratherthanFDA
21 CFR Pan 58

• Dose confirmatonanalyseswere notconductedaccordingtothe GLP regulations;analyticalmethod was not
fullyvalidated

• Not allraw datawere vefifiedby thegroup leaderordesignee

a o

StudyDirector Date

&.@@ tr4lil-
SponsorRepresentative Dag
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Perfluomoctanesutfonate 3M Envimnmentai Laboratory
CAS Number-2759-39-3 ReportNo. FACT Tox-108

LaboratoryRequest Number (U:ZNYU2779

GLP STUDY

QUALiTy AssuRANCE STATEMENT

Study Tifle: AnalyticalLaboratoryReport on the Determinationofthe Presence and Concentrationof

Perfluorooctanesulfonate(PFOS) intheSerum ofSprague-Dawleyo Rats Exposed to
Potassium PerfluorooctanesulfonateviaGavage

Study IdentificabonNumber FACT Tox-1 08

This studyhas been inspectedby the3M EnvironmentalLaboratoryQualityAssurance Unit(QAU) as indicatedin

the followingtable.The findingswere reportedtothe studydirectorand management.

12-30-99 01-06-00 DraftFinalReport 01-11-00 01-07-00

6'QA Representative Date
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Perfluorooctanesulfonate 3M EnvironmentalLaboratory
CAS Number-2759-39-3 Report No. FACT Tox-108

LaboratoryRequestNumber (LRN)-U2779

INTRODUCTION

0

11

-C8Fl7-6 -0

11

0

Perfluorooctanesuffonate(PFOS)

CAS Number:2759-39-3

Chemical Formula: C8Fl7SO3- MolecularWeight: 499

Purpose

The purpose ofthe studyistodetermine the presence and concentrationofPFOS (C8Fl7SO3-) inratserum
samples collecteddudng the studyof Fl offspringof FO generationfemale ratsexposed to potassium

perfluorooctanesuIfonate viagavage. .

Data qualityobjectivesforthisanalyticalstudy (outlinedinthe 3M EnvironmentalTechnology and SafetyServices

protocolforFACT Tox-108) were met.

Test System

Inthe present study,two groups offemale ratswere used as the testsystem. Group IconsistedofcontrolFO

female ratsthatwere administeredonlyTween 80 (vehicle).Group 11FO female ratswere administered1.6 mg of
potassium perfluorooctanesulfonateperkg ofbody weight/dayin0.5% Tween 80 (testarticle).The dose

corresponds to a concentrationof0.32 mg/mL. Table 1 outlinesthe FO generationfemale ratpopulation
demographics forstudyT-6295.13.Group 11FO female ratswere treatedwiththe testarticle42 days pnor to

cohabitation,and through day 14 (pharmacokineticsubgroup) or day 21 postpartum(lactationand delivery).
Fl male and female ratpups were not directlyadministeredthe testarticle,butwere exposed to the chemical

through matemai gestabon (inuteraexposure) and duringlac;tabon.Fl pups were identifiedas being from Group I
or 11.Cross fosteringwas randomized; halfofthe pups from each group were crossfosteredwith Group Ior 11

females creatingfourFl animal subgroups (A-D).The identificationand cross-fostehngprocedure isdocumented

inthe in-lifestudyreport(FinalReport 418-014 forstudyT-6295.13 page 11-10).Vadous physicaland biological

parameters were monitored intestanimals.

Table 1. FO Generation Rat Population Demographics for Study T-6295.13

InitialQuantity Acclimated 86 virginfemale rats 78 virginfemale rats

Control(Group 1) 42 female rats 42 mated female rats 25 mated female ratsaratls

Exposed orTreated (Group 11) 36 female rats 36 mated female rats 25 mated female rats

Pharmacokinetic Sample 10 female rats 10 mated females(8 None

Subgroup control,2 treatedrats)
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Perfluorooctanesulfonate 3M EnvimrrentalLaboratory
CAS Number-2759-39-3 ReportNo. FACT Tox-108

LaboratoryRequest NLwnber(LRNYU2779

The testsystem speciesand strainselectedwas theCD:CDOBR VAF/PluO (Sprague-Dawley)ratreceivedfrom
Charles RiverLaboratories,Ina,permanentlyidentifiedusinga MoneP sell@piercingeartag.FO generationrats
were identifiedwitheartags.Fl generationratswere identifiedas partofeitherGroup Ior11lifters,butwere not
individuallytagged,and allparameterswere evaluatedintermsofthe lifter(dam and litternumbers are in
Attachment E,Table 4).FO virginfemale ratswere atleast60 days ofage and weighed approximately200-225 g
when received(Weightdataare includedinArgus Research Laboratodes,lnr-,finalreportforstudyT-6295.13on
fileatthe 3M archives).Male ratsofthesame source and strainwere used onlyas breedersand were not
administeredthetestarticleorconsideredpartofthetestsystem.

Smimple Collection and Anahmis

FO and Fl animalsassignedtothecontrolpoolwere culledon day 1 postpartum.On day 14 postpartum,samples
were collectedfrom theFO mated femalercftand Fl pups assignedtothephartnacokineficsubgroup.On day 22
postpartum,samples were collectedfromtheremaininganimalsinthetestsystem.Allcollectedsamples were
immediatelyfrozenon dryiceand maintainedfrozen(-70*Corbelow)untilshippedtothe3M Environmental
Laboratodes.

Inthe analyticalstudyreportedhere,serasamples collectedfromthe populationofexposed animals(generation
FO) and theiroftpring(generationFl) were analyzedforthepresenceofPFOS.

Sera samples were extractedby a liquid-liquidextractionprocedureusingan ionpairingagentand ethylacetate.
The extractswere quantitativelyanalyzedusingturboionsprayliquidchromatography/mass spectrometry
(LC/MS) inselectedionmonftodng (SIM)mode, and PFOS levelswere evaluatedagainstextractedstandards.
Analyticaldetailsare includedinthisreport;furtherdetailsare availableinthestudybindermaintainedbythe 3M
FluodneAnalyticalChemistryTeam (FACT);thebinderislocatedinthe3M archives.

Analyses assessingthepresence and concentrarfionofPFOS inthe seraofSprague-Dawley ratswere conducted
incompliance withGood LaboratoryPracticeRegulations(21CFR 58).Validatedmethods and standardoper-afing
procedureswere followedduringthepreparationand analysisofthesamples associatedwiththisstudy.

SAMPLERECEIPT

Samples were receivedfromArgus Research Laboratodessporadically,duringand atthe end ofthein-lifephase
ofstudy,from November 1998,throughFebruary,1999. Samples receivedwere packaged indryice.Specimens
were registeredwiththe3M EnvironmentalLaboratoryand transferredtoa freezerforstorage.

Samples ofbody tissuesand fluidsotherthanratserum were collectedand receivedfromArgus Research
Laboratories(Protocol418-014,Study T-6295.13),butwere notpartofthescope ofanalysisintheprotocol
determinedby thestudydirector.

Specimens senttoAdvanced BioAnalybcalServices,Inc.,(ABS) foranalysiswere receivedand trackedaccording
tothe Sample TrackingSystem StandardOperatingProcedure.Specimens senttoABS willbe returnedtothe3M
EnvironmentalLaboratoryupon completionofanalysisand submissionofthesubcontractlaboratory(s)final
report-Specimens willbe maintainedinthe3M EnvironmentalLaboratoryspecimen archives.Sample receipt,
identification,storage,and chainofcustodyprotocolsand dataarelocatedinthestudybinderforthisreport(FACT
Tox-108);the binderislocatedinthe3M archives.
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Perfluorooctanesutfonate 3M Enviioi-.i,,@-,,ralLaboratory
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MATERIALS AND METHODS

Chemical Characterization

Table2 presentsinformationregardingcharacterizationofthetest,control,and referencesubstancesused inthe
in-Iffephase ofthisstudy.

Table2.Characterizationand TreatmentoftheTestSubstance,Control,and Reference
MaterialsinStudy FACT Tox-108

TestSubstance PotassiumPerfluorooctanesulfonate

Source 3M SpecialtyChemicals

Preparation Daiiy-Records maintained intheraw data

Maximum StorageT-ime ExpirationMay 2000

StorageConditions Room temperature

ChemicalLotNumber 217

PhysicalDescriptionand FC-95,Whitepowder
IdentityAnalyses

Puhty 99.28%

Stability 48-hrdataofpreparedformulationson filewiththesponsor

ControlMaterial DeionizedWater

Source J.T.Baker,PhillipsburgNJ

Preparation Suspensionswere prepareddaily

Maximum StorageTime Unknown

Storage Condidons Room temperature

Chemical LotNumber Tweens80--M03HO5, L06662, AND M29477

PhysicalDescdpton and 0.5% Tweenz)80 inReverse Osmosis DeionizedWater

IdentityAnalyses

Pudty There are no known contaminants inthedietthatwould
interferewiththisstudy.

Stability 48-hrdata of prepared formulationson filewiththe sponsor
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Perfluorooctanesuttonate 3M EnvironmentalLaboratory
CAS Number-2759-39-3 ReportNo. FACT Tox-108
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Table 2.Characterizationand Treatment ofthe Test Substance, Control,and Reference
MaterialsinStudy FACT Tox-108 (continued)

AnalyticalReference Material PFOS (Perfluorooctanesulfonate)

Source 3M SpecialtyChemicals

Preparabon AnalybcalprocedureintheABS finalreport(AttachmentF)

Maximum Storage Time Unused referencematedalwillbe retainedforuse by the
3M EnvironmentalLaboratoryand willbe discardedwhen
thequalityofpreparationno longeraffordsevaluation

StorageConditons Room temperature

Chemical LotNumber 171

PhysicalDescdptionand Light-coloredpowder
IdentityAnalyses

Pudty 99.49%

Stability Undetermined

Dose analyseswere performedon testsubstancesamplestakenatvadous timesduringthein-lifephase ofthe
study:dataarelocatedinthestudybinderforthisreport(FACT Tcx-108)and arepresentedinAttachmentD.

Reserve samples ofcontrolmatedalsfromthe3M EnvironmentalLaboratoryanalyseswillbe storedatthe3M
EnvironmentalLaboratoryfora periodnottoexceed 10 yearsfollowingtheeffectivedateofthefinaltestrule,or
untilthequalityofthepreparationno longeraffordsevaluation,as willany reservesamples oftestsubstance
retumed fromthein-lifephase ofthestudy.Reserve samplesofcontrolmatedalfromABS willbe storedatthe
subcontractlaboratodesinsuch a manner thatthecontrolmate@alswillbe preservedforuse inensuingstudies.

Method Summaries

Followingisa bdefdesc@ptionofthemethods used du@ng thisanalyticalstudyby ABS. Detaileddeschptionsof
thesemethods arepresentedinAttachmentC.

ABS Preparatoryand AnalyticalMethod:Method ValidationfortheQuantitationofPerfluorooctanesulfonate
(PFOS) inRat Serum byTuto IonSprayLC/MS.

Analyticalstandardstocksolution,standardspikingsolutions,intemalstandardstocksolutions,intemal
standardworkingsolutions,controlblanks,qualitycontrolstocksolutions,qualitycontrolsamples,and study
samples arepreparedindilutionswithappropdatevolumes ofmethanolorpudfiedwaterinpreparationfor
extraction.Tetrabutylammonium hydrogensulfate(1mL of0.5molarsolution)isadded toallqualitycontrol
and studysamples,alongwith2mL of0.25molarsodium carbonate/0.25molarsodiumbicarbonate,Water
(500pL)isadded tothecontrolblank,and 5OOpL oftheintemalstandardworkingsolutionisadded toallother
tubes.FivemL ofethylacetateisthenadded toeach tube,and thetubesareplacedon a reciprocalshakerat
medium speed for20 minutes.The tubesarethencentdfuged,and theorganiclayeristransferredtoa clean
polypropylenetube.The organiclayerisevaporatedtodrynessina TurboVapTm atabout20*C under
nftgen. The dded extractsarethenreconstitutedwithacetonitdieand water,and 200pL oftheextractis
transferredtoan autosamplertubeforanalysis.
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Equipment used atASS:

LC/MS/MS System:

Autosampler Waters717plus
Mass spectrometerPE SCIEX API 365 withTurbolonSprayT"interface
Analyticalcolumn:KeystoneBetasHT"Cie, 2.lx5Omm (5pm)
Mobilephase components:

Component A-1 0:90medmol:2 mM ammonium acetate
Component B--W:10 methanol:2mM ammonium acetate

Injecbonvolume: 3-5pL
Column temperature:Ambient
Curtaingas: UHP nitrogen
Nebulizergas: UHP nitrogen
Ionsprayvoltage:-3000V
DedusteOng potential:-35V
Negativeionsmonitored:

m/z--499.0forPFOS [M-KT
m/z=427.0forteb-a-H-PFOS[M-H]-

Totalruntime:8.0minutes

Protocol Deviations

There were no deviationsfromtheoriginalprotocol.

DATA SUMMARY, ANALYSES, AND RESULTS

Summary of Quality Control Analyses Resufts (ABS)

• The inter-assayprecision(relativestandarddeviatiort-RSD)datafromdailyqualitycontrolsamples
rangedfrom1.57-4.01%forPFOS, and theinter-assayaccuracy(relativeerror-RE)rangedfrom
-7.32-10.1%. Bothareacceptableranges.

• The inter-assayprecision(RSD) ofstandardsrangedfrom1.11-5.83%forPFOS. The inter-assay
accuracy(RE)fromstandardsrangedfrom-5.86-11.0%.Allareacceptableranges.

• Coefficientsofdeterminabonwere ->0.9954.

• RefertotheABS finalreport(AttachmentF,Tabie2)forprecisionand accuracydataon theanalysesof
qualitycontrolpartalvolume(one-to-tendilubons).

Summary of Sample Results (ASS)

FollovAngisinfbrrnabonregardingsampleanalysesinthepresentstudy:

The samples inanalyticalrunnumbers 1 and 3 were reassayedbecause themeasured concentrations
exceeded thecalibrationrangeand upper limitofquantitabon(ULO) (refertoTable6 inattachmentF).
Smallervolumeswere reextractedfromthesamples and reana@zed.Reassayed samples resultedin
measured concentrationswithinthecalibrationrange,and thedatawere reported(refertoTable6 in
attachmentF).

Odginaldataorcopiesthereofareavailableatthe3M EnvironmentalLaboratory.
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STATISTICAL METHODS

TIAAtABS,datafrompeakareaswereintegratedbythePE SCIEXprogramMacQuan ,version1.4, on a
Macintosh computer. Folloviingpeak area integration,MacQuan resultsdata were converted totextfiles,moved to

the ABS fileserver,and analyzed withthe Watson7m softwarepackage (version5.3.1.01from PSS, Inc.,Wayne,
PA). The Watson analysisapplieda weighted (1/y)quadraticregressiontothedata,and calculationswere

performed on unmunded numbers; however, standardand qualitycontroldatawere rounded tothreesignificant

figurespriorto reportingthe data.

DATA QUALITY OBJECTIVES AND DATA INTEGRITY

No circumstances existedduringthe present studythatwould have affectedthequalityor integrityofthe data.The
followingdata qualityobjecfives(DQOS) were followedduringthe study:

• Linearity-The coefficientofdetermination(e)of thestandardcurve was equal toor greaterthan 0.98

• Limitsof Quantitabon(LOQ)-Equal to thelowestacceptablestandardinthe calibrationcurve

0 Duplicateacceptableprecision- <30%

• Spike acceptablerecoveries- 70% to 130%

• Use ofconfirmatorymethods-no confirmatorymethods were used

• Derrkonstrabonof specificity-specificitywas demonstrated by chromatographic retentiontime,mass spectral

[N&KI product ioncharacterization

Assuming thatspikerecoverystudiesform a suitableindicationofendogenous analyterecovery,data are
quantitativeto:t30%. The validityofthisassumption has not been verifiedby othertechniques.Inserum

analyses,the limitofdetection(LOD) forPFOS isapproximately1.75ng/mL and thelimitofquanttabon (LOQ) is

0.05pg/mL PFOS.

STATEMENT OF CONCLUSION

Statement of Conclusion:

Under the conditionsofthe presentstudies,PFOS was observed inthe sera of FO female ratsexposed duringthe
in4ifephase ofthe study.Additionally,PFOS was observed insera tissuestaken from Fl generationpups from

female ratsexposed to the testsubstance,and inFl generationpups exposed tothe testsubstance vialactation,

but not exposed intgefo.
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REFERENCES

None.
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• Attachment E: Data Summary and Tables

• Attachment F: AnalyticalReportsfromContribOng Laboratories

• Attachment G: Report SignaturePage
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Perfluorooctariesuffbnate 3M EnvironmentalLaboratory
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ATTACHMENT A

SAMPLE RECEIPT AND CHAIN OF CUSTODY DOCUMENTATION

Sample receiptand chain ofcustody informationisdocumented inthe binderforthisreport(FACT Tox-108);@'le

binderislocatedinthe 3M archives.
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ATTACHMENT B
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3M EnvironmentalTechnol*Lv PO Box 33331
and Services St.Paul.MN 55133-3331 Protocol #FACT-TOX-108

6127786442

Study Title

Oral (Gavage) Cross-FosteringStudy ofPFOS inRats

PROTOCOL

Author
Lisa Clemen

Date:
June 8, 1999

Perfortning Laboratory
3M EnvirorunentalTechnology & SafetyServices

3M EnvirorunentalLaboratory
935 Bush Avenue

St.Paul,MN 55106

Laboratory Project ldentirication
FACT-TOX-108

U2779
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Protocol#FACT-TOX-108

StudyIdentification

Oral(Gavage)Cross-FosteringStudyofPFOS InRats

TestMaterial Perfluorooctanesulfonicacidpotassiumsalt
(T-6295)

Sponsor 3M ToxicologyServices-MedicalDepartment
3M Center,Building220-2E-02
St.Paul,MN 55144-1000

Sponsor Representadve Marvin T.Case,D.V.M.,Ph.D.
3M ToxicologyServices
Telephone:651-733-5180
Facsimile:651-733-1773

Study Director KristenJ.Hansen,Ph.D.
3M EnvironmentalTechnology
and SafetyServices
Building2-3E-09
651-778-6018

Study Location(s)
Invivo Testing Facility Argus ResearchLaboratories,Inc.

905 SheehyDrive,BuildingA
Horsham, PA 19044

AnalyticalTestingLaboratory 3M EnvironmentalLaboratory
Building2-3E-09
935 Bush Avenue
St.Paul,MN 55106
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Protocol#FAC T-TOX-108

Sub-ContractLaboratory AdvancedBioanalyticalServices,Inc.
15 Cathetwood Road
Ithaca,NY 14850

BattelleMemorialInstitute
505 King Avenue
Colwnbus, Ohio 43201-2693

Proposed Study Timetable
Study InitiationDate June 08,1999

Study Completion Date June08,2000

1. STUDY

Oral(gavage)cross-fosteringstudyofpotassiumperfluorooctanesulfonicacid(PFOS) inrats.

Z PURPOSE

Thisanalyticalstudyisdesignedtodeterminelevelsofpotassiumperfluorooctanesulfonate
(PFOS) inspecimensofliverand senun ofrats.The in-lifeportionofthisstudywas conducted
atArgus ResearchLaboratories,study#418-014.Allserum sampleswillbe extractedand
analyzedatAdvanced BioanalyticalServices,Inc.and allliversamplesextractedand analyzedat
BattelleMemorial Institute.Additionalanalysesmay be performedatthe3M Environmental
Laboratoryasmethods aredevelopedand validated.Ifadditionalanalysesareperformedan

amendment tothisprotocolwillbe written.

3. REGULATORY COMPLIANCE

Thisstudywillbe conductedinaccordancewiththeUnitedStatesFood and Drug
Administration,Good LaboratoryPracticesStandards,FinalRule21 CFR 58,withtheexception
thatanalysisofthetestmaterialmixtureforconcentration,solubility,homogeneity,and stability
willnotbe conducted,andistheresponsibilityoftheSponsor.

4. QuAuTyAssuR.4NcE

The 3M EnvirorunentalLaboratoryQualityAssuranceUnitwillreviewtheprotocoland audit
studyconduct,data,and finalreporttodeterminecompliancewithGood LaboratoryPractice
Standardsand with 3M EnvirorunentalLaboratoryStandardOperatingProcedures.

The QA Unitatthesub-contractlaboratorywillaudittheirstudyconduct,data,and resultsreport
priortosubmittingtothe3M EnvironmentalLaboratory.
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Protocci#FACT-TOX-108

5. TESTMATERIAL

5.1 RefertoArgus ResearchLaboratoryprotocolforstudy#418-014.

6. CONTROL MATRICES

6.1 ldentiricationRat liverand serum and/orrabbitliverand senun,traceabilitynumbers

willbe recorded intheraw data and includedinthefinalreport

6.2 Source Argus Research and/or Sigma Chemical

6.3 Physical Description Rat liverand serum and/orrabbitliverand senan

6.4 Purity and Stability Not applicable

6.5 Storage Conditions Frozen at -20 *C ± 10 *C or-50 *C ± 10 *C

6.6 Reserve Matrix A portionof the controlmatrix willbe retainedin the 3M archives

foras long as the qualityof the preparationaffordsevaluation,but not longerthan ten

years followingtheeffectivedateof thefinaltestrule(ifapplicable).

6.7 Disposition Matriceswillbe retainedatthe3M Environmental Laboratoryper GLP

regulation.Certainmatrices(feces,urine,and blood) may be disposed afterQAU

verification.

6.8 Safety Precautions RefertoMSDS forchemicalsused. Wear appropriate

laboratoryattire,and follow adequate precautionsforhandlingbiologicalmaterialsand

preparingsamples foranalysis.

7. REFERENCE MATERIAL

7.1 ldentirication Potassium perfluorooctanesulfonate(PFOS), lot#s 171, 215, or 217

(equivalentlots)

7.2 Source 3M SpecialtyChemicals

7.3 Physical Description White powder

7.4 Purity and Stability Purityof PFOS is99% or greater.Stabilityhas notbeen

determined.

7.5 Storage Conditions Room temperature

7.6 Reserve Material A reservesample from each batch ofPFOS used inthisstudy will

be retainedaslong as thequalityof thepreparationaffordsevaluation,but not longer

than ten yearsfollowingtheeffectivedateof the finaltestrule(ifapplicable).

7.7 Disposition Unused referencematerialwillbe retainedforuse by the3M

EnvirorunentalLaboratoryand willbe discardedwhen the qualityof preparationno

longeraffordsevaluation.
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7.8 SafetyPrecautionsRefertoMSDS forchemicals'used.Wearappropriate
laboratoryattire,and followadequateprecautionsforhandlingbiologicalmaterialsand
preparingsamplesforanalysis.

TESTSYSTEM

Female mts were used asthetestsystemand were maintainedand dosedasdescribedinArgus
Researchprotocol#418-014. Group Icontrolanimalsdidnotreceivethetestsubstancewhile
thegroup 2 treatedanimalsreceivedthetestsubstanceata concentrationof1.6mg/kgtday for6
weeks. RefertoArgus Researchprotocol#418-014fortabularpresentationofdata.Dosing of
thefemaleanimalsingroup 2 was continuedduringmating,gestation,and lactation.Cross-
fosteringofthepups bom tothecontroldams were randomized,halfofthepups were placedon
controldams whiletheotherhalfwere placedon thePFOS doseddams. Likewise,thesame was
done with thegroup 2 pups. Each ofthesepups willbe marked toidentifywhethertheyarefrom

controlorPFOS dosed dams.

9. SPECIMEN AND SAMPLE RECEIPT

The 3M EnvironmentalLaboratorywillreceivehomogeneity samplesand specimensofthe
followingbody tissuesand fluidsfromtheindicatedpointsinthestudy.Allspecimenswillbe
packed on dryiceforshipping.

Body tissue/fluid Collected Expected # of
specimens

Serum - Dam and Pup animals At lactationday 14and 60 Dam and
terminationofthestudy 34 Pup

Urine and feces- Dam animals Afterterminationofthestudy 48 Urineand
48 Feces

Liver- Dam and Pup animals At lactationday 14and 60 Dain and
tenmnationofthestudy 34 Pup

Milk SecretingGlands- Dam At lactationday 14and 58

animals terminationofthestudy
Milk- Dam animals At lactationday 14 10

Totalnumber ofexpectedspecimens:352
Totalnumber oftestanimals:36
Totalnumber ofcontrolanimals:42

Specimens sentto3M EnvirorunentalLaboratorieswillbe receivedandtrackedaccordingto
applicableStandardOperatingProcedures.
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10.PREPARATORY METHODS

10.1 FACT-M- I-1,ExtractionofPotassiumPerfluorooctanesulfonateorOtherAnionic
FluorochemicalSurfactantfrom LiverforAnalysisUsing HPLC-Electrospray/Mass
Spectrometry

10.2 ETS-8-4.1,ExtractionofPotassiumPerfluorooctanesulfonateorOther
FluorochemicalCompounds fromSerum orOtherFluidforAnalysisUsing BPLC-
Electrospray/MassSpectrometry

10.3 Ifpreparatorymethods otherthanthoselistedabove areused,an amendment tothis
protocolwillbe written.Any deviationsfromthesemethods willbe documented and
includedwiththestudydata.

10.4 Ifanalysesaresub-contractedtootherlaboratories,an amendment willbe writtento
includetheirmethodsand copiesofeachmethod willbe attachedtothisprotocol.

II.ANALY77CAL METHODS

11.1 FACT-M-2. 1,AnalysisofFluorochemicalsinLiverExtractsUsing HPLC-
Electrospray/MassSpectrometry

11.2 ETS-8-5.1,AnalysisofPotassiumPerfluorooctanesulfonateorOtherFluorochemicals
inSerum orOtherFluidExtractsUsing HPLC-Electrospray/MassSpectrometry

11.3 Ifanalyticalmethods otherthanthoselistedabove areused,an amendment tothis
protocolwillbe written.Any deviationsfromthesemethods willbe documented and
includedwiththestudydata.

11.4 Ifanalysesaresub-contractedtootherlaboratories,an amendment willbe writtento
includetheirmethodsand copiesofeachmethod willbe attachedtothisprotocol.

12.DATA QUALITY OBJEC77VES

The number ofspikes/duplicates,useofsurrogates,and informationon otherdataquality
indicatorsareincludedintheanalyticalmethods. Inaddition,thefollowingcriteriawillbe met:

12.1 Linearity r'@:0.98

12.2 Limits of detection/ quantitatfon

12.2.1 Method DetectionLimit(MDL) forPFOS

a) Serum: 1.75ppb

b) Liver:15ppb

12.Z2 LimitofQuantitation(LOQ) - Equaltothelowestacceptablestandardin
thecalibrationcurve
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IZ3 Duplicateacceptableprecision< 30% forthemethod

IZ4 Spikeacceptablerecoveries70% -130%

lZ5 Use ofconrirmatorymethods Indeterminatesampleswillbere-analyzedusinga
confirmatorymethod. Ifa confirmatorymethod isused,an amendment tothis
protocolwillbe wiitten.

12.6 Demonstration of speciricityChromatographicretentiontime,mass spectral
daughterioncharacterization.

13. SuB-CoNTRAcTED ANALYSIS

13.1 Allanalysesasdetailedinthisprotocolwillbe performedat3M Environmental
Laboratories,Building2-3E-09,935 Bush Avenue, St.Paul,h4N 55106,atAdvanced
BioanalyticalServices,Inc.,15 CatherwoodRoad, Ithaca,NY 14850,oratBattelle
Memorial Institute,505 King Avenue,Columbus, Ohio 43201-2693.

13.2 An amendment tothisprotocolwillbe writtenifanalysesareperformedat
laboratoriesotherthan3M EnvirorunentalLaboratories,Advanced Bioanalytical
Services,Inc.,orBattelleMemorial Institute.

14. STATIS77CAL ANALYSIS

Averagesand standarddeviationswillbe calculated.The statisticalmethods thatwillbe usedare
describedbelow:

14.1 Data transformations and analysis Data willbe reportedastheconcentration
(weight/weightorweight/vol)ofPFOS ormetabolitepertissueorfluid.

14.2 Statisticalanalysis Statisticsusedmay includeregressionanalysisof
concentrationsovertime,and standarddeviationscalculatedfortheconcentrations
withineach dosegroup. Ifnecessary,simplestatisticaltests,suchasStudent'sttest,
may be appliedtoevaluatestatisticaldifference.

15.REPORT

A reportcontainingalltheresultsofthestudywillbe preparedby the3M Environmental
Laboratory.Ifanalysesaresub-contractedtootherlaboratories,eachlaboratorywillpreparea
reportand submitittothe3M EnvironmentalLaboratoryforinclusioninthe3M Environmental
Laboratoryreport.Each reportwillinclude,butnotbe limitedto,thefollowing,when
applicable:

15.1 Name and addressofthefacilityperformingthestudy

15.2 Datesupon which thestudywas initiatedandcompleted

15.3 A statementofcomplianceby theStudyDirectoraddressingany exceptionstoGood
LaboratoryPracticeStandards

3.M Environmental Laboratory Page 7 of 10
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15.4 Objectivesandproceduresasstatedintheapprovedprotocol,includinganychanges
intheoriginalprotocol

15.5 The testsubstanceidentificationby name, chemicalabstractsnumber orcodenumber,
strength,purity,and compositionorotherappropriatecharacteristics,ifprovidedby
theSponsor

15.6 Stabilityand thesolubilityofthetestsubstancesundertheconditionsof
administration,ifprovidedby theSponsor

15.7 A descriptionofthemethods usedtoconductthetest(s)

15.8 A descriptionofthetestsystem

15.9 A descriptionofany circumstancesthatmay haveaffectedthequalityortheintegrity
ofthedata

15.10 The name oftheStudyDirectorand thenames ofotherscientists,professionals,and
supervisorypersonnelinvolvedinthestudy

15.11 A descriptionofthetransformations,calculations,oroperationsperformedon the
data,a summary and analysisoftheanalyticalchemistrydata,and a statementofthe
conclusionsdrawn from theanalyses

15.12 Statisticalmethods used toevaluatethedata,ifapplicable

15.13 The signedand datedreportsofeachoftheindividualscientistsorotherprofessionals
involvedinthestudy,ifapplicable

15.14 The locationwhere raw dataandthefinalreportaretobe stored

15.15 A statementpreparedby theQualityAssuranceUnitlistingthedatesthatstudy
inspectionsand auditswere made, and thedatesofany findingsreportedtotheStudy
Directorand Management

Ifitisnecessarytomake correctionsor additionstoa reportafterithasbeen accepted,the
changeswillbe made intheform ofan amendment issuedby theStudy Director.The
amendment willclearlyidentifythepartofthereportthatisbeingamended, thereasonsforthe
amendment, and willbe signedby theStudyDirector.

16.LocATioN oFRAwDATA, RECORDS, AND FINAL REPORT

Originaldata,orcopiesthereof,willbe availableatthe3M EnvirorunentalLaboratoryto
facilitateauditsofthestudyduringitsprogressand beforeacceptanceofthefinalreport.When
thefinalreportiscompleted,alloriginalpaperdata,includingthoseitemslistedbelow,willbe
retainedinthearchivesof3M EnvironmentalLaboratoryforatleasta periodoftimeasspecified
by regulation,and asestablishedby 3M EnvironmentalLaboratoryStandardOperating
Procedures.
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16.1Thefollowingrawdataandrecordswillberetainedinthestudyfolderinthe
study/projectarchivesaccordingto3M EnvironmentalLaboratoryStandardOperating
Procedures:

16.1.1 Approved protocoland amendments

16.1.2 Study correspondence

16.1.3 Shippingrecords

16.1.4 Raw data

16.1.5 Approved finalreport(originalsignedcopy)

16.1.6 Electroniccopiesof data '

16.2 The followingsupportingrecordswillbe retainedseparatelyfromthestudyfolderin
thearchivesaccordingto3M EnvironmentalLaboratoryStandardOperating
Procedures:

16.2.1 Trainingrecords

16.Z2 Calibrationrecords

16.Z3 Instr=ent maintenancelogs

16.Z4 StandardOperatingProcedures,Equipment Procedures,and Methods

17.SpEcimEN RETEN77ON

Specimens willbe maintainedinthe3M EnvironmentalLaboratoryspecimenarchivesfora
periodoftime asspecifiedby regulationoraslongasthequalityofthepreparationaffords
evaluation,butnotlongerthantenyearsfollowingtheeffectivedateofthefinaltestrule(if
applicable),and asestablishedby 3M EnvironmentalLaboratoryStandardOperatingProcedures.

18.PROTocoL AMENDMENTS AND DEVIA77ONS

Plannedchangestotheprotocolwillbe intheform ofwrittenamendments signedby theStudy
Directorand theSponsor'sRepresentative.Amendments willbe consideredaspartofthe
protocoland willbe attachedtothefinalprotocol.Allchangestotheprotocolwillbe indicated
inthefinalreport.Any otherchangeswillbe intheformofwrittendeviations,signedby the
Study Directorand filedwiththeraw data.
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lg.ArrAcHmENTs

19.1AffachmentA Preparatoryandanalyticalmethods

20.SiGNATuREs

MarvinT.Case,D.V.M.,Ph.D.,SponsorRepresentative Date

i@-risten'J.Hansen,Ph.D.,3M EnvironmentalLaboratoryStudyDirector Date
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Performing Laboratory
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3M EnviromnenW Laboratory
935 Bush Avenue

St.Paul,MN 55106
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ET&SS FACT-TOX108

LIRN U2779
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AmendmentNo.I

Thisamendment modifiesthefollowingportio'n(s)oftheprotocol:

1. PROTOCOL READS: Section2.0statesthatallliversampleswillbe extractedand analyzedat

BattelleMemorial Institute.

AMEND TO READ: All liversamples willbe extractedand analyzedatthe3M Environmental

Laboratory.

REASON.- Due totime constraints,theliverextractionand analysiswillbe performed atthe 3M

Environmental Laboratory.

2. PROTOCOL READS: Section10.0and 11.0listthefollowingmethods to use forextraction

and analysis:

FACT-M- 1.1 "ExtracfionofPotassium Perfluorooctanesulfonateor Other Anionic

Fluorochemical Surfactantfrom Liver forAnalysisUsing BPLC-Electrospmy/Mass

Spectrometry"
FACT-M-2.1 "AnalysisofFluorochemicals inLiver ExtractsUsing HPLC-Electrospray/Mass

Spectrometry"

AMEND TO READ: The extractionand analyticalmethods to followatthe3M Environmental

Laboratory are:

ETS-8-6.0 "Extracfionof Potassium Perfluorooctanesulfonateor Other Fluorochemical

Compounds from Liver forAnalysis Using BPLC-Electrospray/Mass Spectrometry"

ETS-8-7.0 "Analysis of Potassium Perfluorooctanesulfonateor Other Fluorochemical

Compounds inLiver ExtractsUsing BPLC-Electrospray/Mass Spectrometry"

REASON: The extractionand analyticalmethods FACT-M- 1.1 and FACT-M-2. 1.,respectively,

were updated on 07/22/99 toETS-8-6.0 and ETS-8-7.0. These methods were updated toreplace

the extractionsolventethylacetatewith a differentextracfionsolventMTBE (methyl tertbutyl

ether),POAA and Monoester were removed from the standardmix, and M556 was added tothe

standardmix.
The analyticalmethod was updated toincludelinearregressionwith 1/xweighting and a few

minor changes intheEPLC 1100 instrumentparameters.

3M EnvironmentalLaboratory
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3. PROTOCOLREADS:Section10.4and11.4statethatifanalysesaresub-contractedtoother
laboratoriesan amendment willbe writtentoincludetheirmethods.

AMEND TO READ: The extractionand analyticalmethods tofollowatAdvanced Bioanalytical

Serviceswillbe attachedtotheprotocol.

REASON: The analyticalmethods atthesub-contractlaboratorywere notincludedintheoriginal

protocol.

4. PROTOCOL READS: Section12.2.1b) liststhelivermethod detectionlimitas15ppb.

AMEND TO READ: The livermethod detectionlimitis8.50ppb (ng/g).

REASON: The validationsupportingmethods ETS-8-6.0and ETS-8-7.0includesa lowermethod

detectionlimitforPFOS.

Amendment Approval

ar@vm Case,D.V.M., Ph.D.,SponsorRepresentative Date

L
KrisJ.Hansen,Ph.D.,'StudyDirector Date
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3M EnvirorunentalTechnology& SafetyServices

3M EnvironmentalLaboratory
935 Bush Avenue

St.Paul,MN 55106

Laboratory Projectldendflcadon
ET&SS FACT-TOX108
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Thisamendmentmodifiesthefollowingportion(s)oftheprotocol:

1. PROTOCOL READS.'
Section2.0statesthatallliversampleswillbe extractedand analyzedatthe3M
Environmental Laboratory.

AMEND TO READ:
No liversamples willbe extractedand analyzed.

REASON:

Liver resultsareno longerrequired.

2. PROTOCOL READS:

Section 16 statesthatthe originaldata, or copies thereof,willbe availableat the 3M
Environmental Laboratory to facilitateauditsof the studyduring itsprogressand before

acceptanceof the finalreport.When the finalreportiscompleted,alloriginalpaper data,

including:approved protocoland amendments, studycorrespondence,shippingrecords,raw

data,approved finalreport,electroniccopiesof data,trainingrecords,calibrationrecords,

instrumentmaintenance logs and standard operatingprocedures,equipment procedures,and

methods willbe retainedinthe archivesof the 3M Environmental Laboratory.

AMEND TO READ:

Section16 statesthatthe originaldata,or copiesthereof,willbe availableatthe3M
Environmental Laboratory to facilitateauditsof the studyduring itsprogressand before

acceptanceof the finalreport.When the finalreportiscompleted,alloriginalpaper data,

including:approved protocoland amendments, study correspondence,shippingrecords,raw

data,approved finalreport,and electroniccopiesof datawillbe retainedinthe archivesof

the 3M Environmental Laboratory. All correspondingtrainingrecords,calibrationrecords,

instrumentmaintenance logs,standard operatingprocedures,equipment proc6dures,and

methods willbe retainedin the archivesof the facilityperforming each analysis.

REASON.

Clarificationof the dispositionof archived recordsifanalysesareperformed ata sub-contract

laboratory.

3M EnvironmentalLaboratory
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3. PROTOCOL READS.'
Section17statesthatspecimenswillbemaintainedinthe3M EnvironmentalLaboratory
specimen archives.

AMEND TO READ:
Specimens willbemaintainedinthe3M EnviroranentalLaboratoryspecimenarchives.All
specimens senttosub-contractlaboratorieswillbe returnedtothe3M Environmental
Laboratoryupon completionofanalysisand submissionofthesub-contract'labomtory(s)
finalreport.The specimenswillbe returnedwiththefollowingdocumentation:thesigned
originalchainofcustodyand recordsofstorageconditionswhileatthesub-contractfacility.

REASON:

Clarificationofthedispositionofspecimensand documentationforanalysesperformedby a
sub-contractlaboratory.

Amendment Approval

Marvin Case,D.V.M., Ph.D.,SponsorRepresentative Date'

/0
KristenJ.Hansen,Ph.D.,StudyDirector Date
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AUTHORS: DavidJ.Anderson,M.S.
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HollyD.Ross,M.S.

FOR: 3M EnvironmentalTechnologyand SafetyServices

DATE: 26August1999

TITLE: METHOD VALIDATION FOR THE QUANTITATION
OF,PERFLUOROOCTANESULFONATE (PFOS)IN
RAT SERUM BY TURBO ION SPRAY LC/MS

ABSTRACT

A sensitive,specific,accurate,andreproducibleanalyticalmethodwas developedby

Advanced BioAnalyticalServices,Inc.,Ithaca,New York toquantitate

perfluorooctanesulfonate(PFOS) inratserum samples.Serum samples (50 pL) were

extractedby a liquid-liquidextractionprocedureto isolatetheanalytefrom rat

serum. Sample extractswere reduced todryness,reconstituted,and analyzedby turbo

ionsprayliquidchromatography/massspectrometry(LC/MS) inthenegativeion

mode. The assaydemonstrateda lower limitofquantitation(LLQ) of0.05jig/mL.

using50-jiLsample aliquots.The calibrationcurveswere fitfrom 0.05gg/mL to

20 gg/mL forPFOS by a weighted(I/Y')quadraticequation.The coefficientsof

determinationofthecalibrationcurves ranged from 0.9962 to0.9965.

Precision*andaccuracyqualitycontrol(QC) samples were preparedatconcentrations

of 0.2,6,and 18 jig/mLPFOS. Qualitycontrol(QC) samples were preparedata

concentrationof 100 gg/mL PFOS forpartialvolume analysis.The intra-and inter-

assayprecision(RSD) resultscalculatedfrom allQC samples ranged from 1.92% to

4.87% forPFOS. The intra-and inter-assayaccuracies(RE) calculatedfrom QC

samples ranged from -3.58% to 5.58% forPFOS. The mean extractionrecoveries

were from 87.6% to 100% forPFOS and 89.9% fortheinternalstandard(IS).

PFOS was measured as stableinratserum forup to24 hours atambient temperature.

PFOS was measured asstableinratserum at-20 *C,currentlyforup to 33 days,and

M
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afterthreefreeze/thawcycles.Reliableresultswere obtainedforsampleextracts

reinjected27 hoursafterinitialreconstitution.
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QAUSTATEMENT

PeriodicinspectionsofthemethodvalidationforthequantitationofPFOS inrat

serum were conductedby theQualityAssuranceUnitofAdvanced BioAnalytical

Services(ABS) forcompliancewithEPA GLP regulations(40CFR Part792).

The studywas inspectedon thefollowingdates:

13,21 May 1999;7,8,14,15 June 1999; 1,2 July 1999;3,4 August 1999.

Resultsoftheinspectionswere reportedtoABS Management on:

13,21 May 1999;7,8,14,15June 1999;1,2 July 1999;3,4 August 1999.

Resultsoftheinspectionswere reportedtotheStudyDirectoron 5 August 1999.

Based on theinspectionsand thedatareviewed,thisreportisa completeand

accuraterepresentationofthedata.

Lie?
KhthleenCorm'ack,B.S. Date

QualityAuditor
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1. INTRODUCTION

Thepurposeofthisreportistodescribethemethodvalidationforthequantitative

determinationofperfluorooctanesulfonate(PFOS) inratserum samplesafter

modificationofa previousmethod (1).The objectivesofthemethod validationwere

tovalidatea simpleextractionprocedure,determinethelower limitofquantitation

forroutineanalysis,determinetheextractionrecoveriesoftheanalyteand internal

standard(IS),determinetheanalytestabilityinratserum atambienttemperature,

long-termfreezerstorage,and overthreefreeze/thawcycles,and toprovidespecific,

accurate,and reproduciblequantitativeresultsby turboionsprayliquid

chromatography/massspectrometry(LC/MS).

2. EXPERIMENTAL

2.1. CHEMICALS AND MATERIALS

Perfluorooctanesulfonate(PFOS, Lot# 171)was obtainedfrom 3M, Inc.The internal

standard(IS)forPFOS was IH,IH,2H,2H-perfluorooctanesulfonicacid(Tetra-H-

PFOS). The internalstandard(Lot#59909)was obtainedfrom 3M, Inc.A detailed

listofchemicalsand materialsisfound inAppendix A.

Stockand working solutionswhich were used topreparethecalibrationcurvesfor

theanalyteswere preparedasdescribedinAppendix A. Stocksolutionsused inthe

preparationofqualitycontrol(QC) sampleswere preparedseparatelyfrom those

used inpreparationofthecalibrationcurves.

Preparationofallsolutionsused duringextractionand analysisaredescribedin

Appendix A.

2.2. LC/MS INSTRUMENTATION

The liquidchromatography/massspectrometrysystemconsistedoftwo LC- IOAD

pumps (Shimadzu,Columbia,MD 21046),a SCL- IOA pump controller(Shimadzu,

AOVANCEO
Pagc 10of50 99VDJAOI.Ml.DocSIOAN LYTICALMMM SERVICES. INC.



Columbia,MD 21046),a WISP 717plusautosmnpler(WatersAssociates,Millipore

Corporation,Milford,MA 01757),a BetasilC,,(2x 50 mm, 5 gm) column

(KeystoneScientific,Inc.,Bellefonte,PA 16823),and a PE SCIEX API 365 mass

spectrometer(PE SCIEX, Concord,Ontario).A detailedlistoftheinstrumentation

and instrumentconditionsisfound inAppendix A.

2.3. SAMPLE PREPARATION AND EXTRACTION PROCEDURE

For eachanalyticalrun (tray),duplicate50-gL aliquotsofthecalibrationcurve

swnpleswere preparedasdescribedinAppendix A. The nominal (theoretical)

concentrationsofPFOS inthecalibrationcurveswere 0.05,0.1,0.25,0.5,1,2,4,8,

16,and 20 gg/mL.

Rat serum qualitycontrolsampleswere preparedin advance of thevalidationstudy

atnominal (theoretical)concentrationsof0.2,6,and 18 gg/mL forQC I,QC2, and

QC3, respectively,asdetailedinAppendix A. A dilutionQC (QC4, 100 gg/mL) was

preparedata concentrationexceedingtheupper limitof thecalibrationcurverange

(20 gg/mL), and was assayedusinga 10-folddilutionforpartialvolume analysis.

Calibrationstandardsand QC samples were extractedby theproceduredetailedin

Appendix A.

2.4. RAT SERUM VALIDATION DATA

The datawere collectedusingselectedion monitoring(SIM) turboionsprayLC/MS

inthenegativeion mode. Peak areaswere integratedby thePE SCIEX program

MacQuan, version1.4,residingon a Macintosh computer. Followingpeak area

integration,theresultstablesfrom MacQuan were saved as textfilesand uploadedto

theAdvanced BioAnalyticalServices(ABS) fileserverwhere a weighted(1/y')

quadraticregressionwas performed usingthesoftwarepackage Watson v 5.3.1.01

(PSS,Inc.,Wayne, PA 19087).Alldatawere rounded to no lessthanthree

significantfiguresby ABS priortoreportinginTables I through11. The datafor

theratserum validationarestoredin ABS Notebook 2304.
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Allcalculationswere based on thepeak arearatiooftheanalytetotheinternal

standard.Concentrationsofeachanalyteinqualitycontrolsampleswere determined

by inversepredictionfrom thecalibrationcurve.

2.5. ASSAY EVALUATION

2.5.1. Intra-and Inter-AssayAccuracy

The intra-and inter-assayaccuracyofthemethod was assessedby determiningthe

relativeerrorobservedintheanalysisofqualitycontrolsamples.The mean

concentrationforeachqualitycontrollevelwas dividedby thetheoretical

concentration.One was subtractedfrom theresult,convertedtopercentand

expressedasRE. QC I throughQC3 were assayedinreplicatesoffive.Inaddition,

theRE was reportedforstandardsatalllevelsoverthreeruns.

2.5.2. Intra-and Inter-AssayPrecision

The intra-and inter-assayprecisionofthemethod was assessedby determiningthe

RelativeStandardDeviation(RSD) observedforqualitycontrolsampledata.The

mean concentrationand RSD were calculatedforthefirstrunand overthreerunsfor

intra-assayand inter-assayprecision,respectively.QC I throughQC3 were assayed

inreplicatesoffive.Inaddition,theRSD was reportedforstandardsatalllevels

overthreeruns.

2.5.3. PartialVolume Analysis

The effectof dilutionon theanalysisof PFOS inratserum was determinedby partial

volume analysis.QC4 (100jig/mL)was preparedcontainingPFOS atapproximately

fivetimestheupperlimitofquantitation(ULQ). FivereplicatesofQC4 were

dilutedten-foldand analyzed.The RSD and RE were reported.
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2.5-4. Lower Limit ofQuantitation(LLQ)

Rat serum controlsamples from sixseparateindividualswere spiked with PFOS ata

concentrationof0.05 @Lg/mL.The LLQ was determinedby obtainingtheback-

calculatedconcentrationsfrom thesecontrolsamples. The overallmean, RSD, and

RE were alsocalculated.

2.5.5. Selectivity

The selectivityoftheassaywas determinedby LC/MS. To monitorforinterference

from thebiologicalmatrix,ratserum samplescontainingneithertheanalytenorthe

internalstandard(controlblank)were assayedwithallexperiments.

2.5.6. Carryover Evaluation

The carryoverofanalytefrom one injectiorftothenextwas assessedby analyzinga

controlblankinjectedimmediatelyaftera highcalibrationstandard(STDIO,

20 Ag/mL).

2.6. STABILITY OF PFOS INQUALITY CONTROL SAMPLES

QC I throughQC3 were usedtodeterminethestabilityoftheanalyteduringsample

storage,extraction,and analysis.

2.6.1. Ambient-Temperature StabilityofPFOS inRat Serum

The stabilityofPFOS was evaluatedby storingQC samplesateach concentration

levelatambienttemperature(ca.25 *C) fornominaltimepointsof0,2.5,6,and 24

hoursafterthawing.AllQCs were assayedinreplicatesoffive.
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2.6.2. FreezerStabilityofPFOS inRatSerumat-20*C

ThefreezerstabilityofPFOS wasevaluatedbystoringQC samplesateach

concentrationlevelat-20 *C for7,13,and 33 days.Additionalfreezerstability

timepointswillbe reportedinan addendum tothisreport.AllQCs were assayedin

replicatesoffour.

2.6.3. Freeze/Thaw StabilityinRat Serum

The stabilityofPFOS was evaluatedafterthreefreeze/thawcycles.The mean

concentrationsoftheQC samplesafterthreefreeze/thawcycles(i.e.,atleast2 hours

frozenstorageatthenominaltemperatureof-20 *C followedby thawingatambient

temperaturefor30 minutes)were compared tothemean concentrationsoffreshly

thawed QC samples.AllQCs were assayedinreplicatesoffive.

2.7. REPRODUCIBILITY OF REINJECTING EXTRACTED SAMPLES

The reproducibilityofreinjectingreconstitutedserum extractswas investigatedby

reinjectinga setofpreviously-assayedstandardsand QC sampleswhich had been

storedafterinjectionatapproximately25 *C for27 hours.The RE oftheQC

sampleswas usedtoassessprocessedsample stabilityinthereconstitutionsolution.

AllQCs were assayedinreplicatesoffive.

2.8. EXTRACTION REcovF.Ry

The extractionrecoveryofPFOS from ratserum was determinedby comparingthe

peakarearatio(PAR) ofsamples(0.25,4,and 16 gg/mL) spikedafterextraction

(post-extract)withthePAR ofsamplesspikedbeforeextraction(pre-extract).The

internalstandardwas spikedpost-extractionforallsamples.The recoveryofthe

internalstandard(4gg/mL) was assessedfollowinga similarapproachusingPFOS

asthereference.The extractionrecovery(% Recovery)was determinedby dividing

thepre-extractPAR by thepost-extractPAR and expressingtheresultasa

percentage.Fivereplicateswere used ateach concentrationlevel.
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3. RESULTS AND DISCUSSION

A quantitativeanalyticalprocedureusingturboionsprayLC/MS inthenegativeion

mode was developedto meet thehigh sensitivity,specificity,and reproducibility

requirementsforthedeterminationof PFOS inratserum. The full-scansingleMS

mass spectrumofPFOS showed an abundant(M-K]' ionatm/z = 499 (Figure1).

The full-scansingleMS mass spectrumof Tetra-H-PFOS showed an abundant

[M-H]-ionatm/z = 427 (Figure2).

The followingselectedionmonitoring(SIM) was used toquantifytheanalytesinrat

serum:

PFOS m/z = 499.0

Tetra-H-PFOS (IS) m/z = 427.0

The peak labelingof fall-scandatadoes not accuratelyrepresenttheperformanceof

theinstrumentinSIM mode. The SIM ionswere derivedfrom separateexperiments

usingnarrow-rangescanning,which more accuratelydepictstheoperationof the

instrumentintheSIM mode. The mass chromatograms of a representativecontrol

blankratserum extractareshown in'Figure 3. Mass chromatograms f@om a

representativecontrolratserum extractcontainingonly theinternalstandard(zero

sample),areshown inFigure4.

Figures5 and 6 aremass chromatograms ofrepresentativeextractsfrom calibration

standardsI and 10,respectively.
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3.1. ASSAY EVALUATION RESULTS

3.1.1. Intra-and Inter-AssayAccuracy

The intra-assayaccuracy(RE) datafromQC samplesrangedftom -2.35to5.58% for

PFOS (Table1).The inter-assayaccuracyrangedfrom -3.58to4.95% forPFOS

(Table2).These dataindicateacceptableintra-and inter-assayaccuracyforthe

determinationofPFOS inratsenim.

3.1.2. Intra-and Inter-AssayPrecision

The intra-assayprecisiondata(RSD) ranged ftom 1.99to 3.28% forPFOS atallQC

concentrationlevels(Table1).The inter-assayprecisionresultsfrom QC samples

rangedfrom 1.92to4.87% forPFOS (Table2).The RSD rangedfrom 0.613to

4.38% forcalibrationstandardsatalllevels(Table3).These dataindicateacceptable

intra-andinter-assayprecisionforthedeterminationofPFOS inratserum.

3.1.3. Linearity

The calibrationcurveswere fitby a weighted(1/y2)quadraticregression.

Coefficientsofdetermination(r2 )were 2:0.9962forPFOS inratserum. The

calibrationcurvestatisticsareshown inTable4.

3.1.4. PartialVolume Analysis

The resultsof partialvolume analysisof QC4 isshown inTable 5. The precision

(RSD) ofQC4 samplesdilutedIin10 was 2.71%. The accuracywas 5.89%. These

dataindicateacceptableaccuracyand precisionforpartialvolume analysisforthe

determinationofPFOS inratserum.
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3.1-5. Lower Limit ofQuantitation(LLQ)

Table 6 shows the lower limitof quantitation(LLQ) data.The serum LLQ

experimentdemonstratedthat0.05pg/mL isan acceptableLLQ forPFOS. The

precision(RSD) was 4.95% forPFOS. The RE was 4.57%.

3.1.6. Selectivity

The assaywas specificforPFOS. No chromatographicinterferenceswere observed

inany ofthecontrolserum samplesanalyzed(Figure3).The controlblanksand

zerosamplesdidshow some evidenceofsmallchromatographicpeaks atthe

retentiontimesoftheanalyte.These peakswere notquantifiableastheywere below

thelowerlimitofquantitation(LLQ).

3.1.7. Carryover Evaluation

CarryoverofPFOS andtheISwas evaluatedby injectionofanextractedratserum

controlblankfollowingan injectionof an extractedhighstandard(STD 10).The

responseforthesmallchromatographicpeak attheretentiontime forPFOS was

comparabletotheresponseofa ratserum controlblankinjectedbeforethehigh

standard.Thus,carryoverisnegligibleforPFOS. There was no evidenceof

carryoverfortheinternalstandard.

3.2. STABILITY OF PFOS INQUALITY CONTROL SAMPLES

3.2.1. Ambient Temperature StabilityofPFOS inRat Serum

The resultsoftheambientstabilityofPFOS inQC samplesareshown inTable7.

The mean predictedconcentrationsdeviatedfrom 4.45 to 10.5% from the0-hour

valuesforallQC levelsand timepoints.Based on thesedata,PFOS was stableinrat

serum forup to24 hoursatambienttemperature.
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3.2.2. Freezer Stabilityof PFOS in Rat Serum at-20 *C

The resultsofthelong-termstabilityofPFOS inQC samplesstoredat-20 OC are

presentedinTable8. The PFOS concentrationsdeviatedfrom 0-hourvaluesfrom

-2.76to12.3% forallQC levelsstoredup to33 days.

Resultsof freezerstorageaftertwo,four,and eightmonths willbe reportedasan

addendum tothisreport.

3.2.3. Freeze/Thaw Stabilityof PFOS in Rat Serum

The resultsof thefreeze/thawstabilityof PFOS in QC samples afterthree

freeze/thawcyclesisshown inTable9. PFOS was stableafterthreefreeze/thaw

cycleswithdeviationsrangingfrom -1.38% to 10.1% from the0-cyclesamplesfor

allQC levels(Table9).

3.3. REPRODUCIBILITY OF REINJECTING EXTRACTED SAMPLES

The resultsofreinjectingreconstitutedsamplescontainingPFOS afterstoragefor27

hoursatapproximately25 *C inreconstitutionsolutionareshown inTable 10.

Reinjectingprocessedsamplesafter27 hoursinreconstitutionsolutionwas

appropriatewithRE valuesrangingfrom-6.33to4.59% at27 hoursforallQC

levels.

3.4. EXTRACTION REcovERY

The mean recoveriesofPFOS and Tetra-H-PFOS areshown inTable 11.The mean

recoveriesrangedfrom 87.6to100% forPFOS The mean recoveryforTetra-H-

PFOS was 89.9%.
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4. CONCLUSIONS

TheturboionsprayLC/MS assayprocedureforthedeterminationofPFOS inrat

serum hasproventobe sensitive,specific,accurate,and reproducible.Itshigh

sensitivityallowsreliableand reproduciblequantitationofPFOS down toa levelof

0.05gg/mL inratseruxnbasedon 50-gL samples.

5. DATA RETRIEVAL

The datafortheratserum validationarestoredinA13S Notebook 2304 and inthe

ABS Archives.
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7. TABLES

Table 1: Intra-Assay Accuracy and Precisionofthe PFOS Assay inRat
Serum forQC Samples

PFOS Concentration(gg/ML)
QCI QC2 QC3

TheoreticalConc.- 0.2 6 18
Run 9 0.210 6.52 17.9

0.202 6.31 18.0
0.206 6.17 16.7
0.205 6.32 18.0
0.194 6.35 17.3

Mean 0.204 6.34 17.6
RSD 2.93 1.99 3.28
RE 1.77 5.58 -2.35

RSD = (SD/Mean) x 100
RE [(Mean/Theoretical)-I]x 100
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Table 2: Inter-AssayAccuracy and Precisionofthe PFOS Assay inRat
Serum forQC Samples from Three ValidationRuns

PFOS Concentration(gg/mL)

QCI QC2 QC3
TheoreticalConc. 0.2 6 18

Run 9 0.210 6.52 17.9
0.202 6.31 18.0
0.206 6.17 16.7
0.205 6.32 18.0
0.194 6.35 17.3

Run 10 0.187 6.44 16.9
0.186 6.44 17.3

0.182 6.32 17.5
0.189 6.19 18.0

0.182 6.31 17.4

Run 11 0.194 6.17 18.2

0.197 6.13 17.1
0.184 6.41 17.6

0.192 6.15 17.7
0.184 6.24 17.0

Mean 0.193 6.30 17.5

RSD 4.87 1.92 2.66

RE -3.58 4.95 -2.73

RSD = (SD/Mean) x 100
RE= [(Mean/Theoretical)-I]x 100
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Table3: AccuracyandPrecisionofthePFOS AssayinRatSerumfor
CalibrationStandardsfromThreeValidationRuns

PFOSCalibrationStandardConcentration(gg/mL)
TheoreticalSTDI@ STD2 STD3 STD4 STD5 STD6 STD7 STD8 STD9 s-TDIO

Conc. 0.05 0.1 0.25 O.S 1 2 4 8 16 20
Run 9 0.0483 0.0972 0.251 0.480 0.942 2.10 4.48 7.61 15.8 20.0

0.0530 0.101 0.252 0.483 0.938 2.13 4.5.5 7.70 16.2 19.9
Run 10 0.0491 0.0951 0.239 0.469 0.954 2.16 4.58 8.05 19.6

0.0542 0.101 0.251 1 0.479 0.942 2.11 4.43 7.87 15-97 20.015
Run 11 0.0510 0.0960 0.251 0.469 0.945 2.21 4.40 7.64 15.8 20.3

0.0510 0.0995 0.252 0.477 0.948 2.13 4.53 7.78 15.6 20.0
Mean 0.0511 0.0983 0.249 0.476 0.945.- 2.14 4.50 7.78 15.8 20.0

RSD (%) 4.38 2.65 2.07 1.15 0.613 1.90 1.62 2.13 1.22 1.08
RE (%) 2.20 1 -1.67 1 -0.207 1 -4.78 1 -5.53 1 7.05 f 12.4 1 -2-80 1 -1.00 -0.0764

RSD = (SD/Mean)x 100
RE= [(Mean/Theoretical)-I]x 100
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Table 4: CalibrationCurve Parameters forPFOS inRat Serum

Run Quadratic Coefficient Intercept Coefficientof

Coefficient(A)" Linear(B) (C) Determination(r')
9 -0.0010769 0.13730 0.00042009 0.9965
10 -0.0010516 0.14535 0.0014910 0.9962
11 -0.0012359 0.15173 0.00088515 0.9964

@ll I
MoM-um=-M=w IMean 0.14479 0.00093206 0.9964

a:y Ax' +Bx + C, weighted I/Yl
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. ........................

Table 5: PartialVolume AnalysisofPFOS inRat Serum

PFOS Conc.(gg/mL)
QC4

TheoreticalConc. 100
(Iin10dilution)

Run 9 111
105
105
104
104

Mean 106
RSD 2.71
RE (%) 5.89

D = (SD/Mean) x 100
RE [(Mean/Theoretical)-I]x 100
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Table 6: Lower LimitofQuantitationofPFOS inRat Serum

Run 11 PFOS

'McoreticalConcentrationConc.Found (gg/mL)

0.0548

LLQ 0.0489

(0.05gg/mL) 0.0499

0.0554

0.0527

0.0520

Mean 0.0523

RSD (%) 4.95

RE 4.57

RSD (SD/Mean)x 100

RE [(Mean/Theoretical)-1]x 100
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Table 7: Ambient-Temperature Stability of PFOS in Rat Serum After 24
Hours

0--NM-m@
Run I I PFOS (gg/mL)

QC (TheoreticalConc.) 0 Hour 2.5Hour 6 Hour 24 Hour
0.194 0.187 0.177 0.190

QC 1 0.197 0.181 0.179 0.187
(0.2gg/mL) 0.184 0.184 0.180 0.191

0.192 0.180 0.183 0.182

0.184- 0.178 0.189 0.190

Mean 0.190 0.182 0.182 0.188

RSD (%) 3.03 1.91 2.52 2.01

%DEV from 0 Hour NA -4.20 -4.45 -1.16

6.17 6.17 6.36 6.55

QC 2 6.13 6.30 6.38 6.53

(6gg/mL) 6.41 6.26 6.35 6.85

6.15 6.28 6.22 6.66

6.24 6.24 6.11 6.81

Mean 6.22 6.25 6.28 6.68

RSD (%) 1.82 0.797 1.86 2.16

%DEV from 0 Hour NA 0.525 1.05 7.42

18.2 18.0 18.1 19.1

QC 3 17.1 18.0 18.0 19.4

(18gg/mL) 17.6 17.7 17.6 19.2

17.7 17.9 18.2 19.4

17.0 18.0 18.0 19.7

Mean 17.5 17.9 18.0 19.4

RSD (%) 2.84 0.719 1.26 1.19

O/oDEV from 0 Hour NA 2.33 2.39 10.5

NA: Not Applicable
RSD = (SD/Mean) x 100
%DEV from 0 Hour [(X Hour Conc. -0 Hour Conc.)/OHour Conc.]x 100
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Table 8: Freezer StabilityofPFOS in Rat Serum at-20 OC

QC PFOS g/mL)
Nominal 0 Hour 7 Days 13 Days 33 Days

Concentration (Run2)* 6)* (Run3)** (Run 16)
0.213 0.225 0.211 0.245

QC 1 0.209 0.222 0.210 0.234
(0.2ug/mL) 0.208 0.218 0.217 0.228

0.208 0.219 0.214 0.232
0.207

Mean 0.209 0.221 0.213 0.235
RSD (%) 1.24 1.32 1.55 3.17

%DEV from 0 Hour NA 5.72 1.84 12.3

6.02 6.22 5.97 6.45
QC 2 5.71 6.15 5.84 6.13

(6ug/mL) 6.00 6.39 6.07 6.58
6.06 6.27 5.99 6.37
5.69

Mean 5.89 6.26 5.97 6.38
RSD (%) 3.08 1.62 1.58 2.97

%DEV from 0 Hour NA 6.19 1.20 8.28

20.2 19.1 18.8 18.6
QC 3 18.6 19.5 18.2 18.8

(18ug/mL) 18.9 19.8 18.8 18.7

18.2 19.3 17.9 18.7
18.9

Mean 18.9 19.4 18.4 18.7

RSD (%) 3.96 1.37 2.42 0.395

%DEV from 0 Hour NA 2.52 -2.76 -1.30

NA: Not Applicable
RSD = (SD/Mean) x 100
%DEV from 0 Hour = [(Conc.-0 Hour Conc.)/OHour Conc.]x 100
*From ProtocolFACT-TOX- I10
**From ProtocolFACT-TOX-1 11
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Table9: StabilityofPFOS inRat Serum AfterThree Freeze/Thaw Cycles

Run 10 PFOS (gg/mL)
QC (TheoreticalConc.) 0 Cycle 3 Cycles

0.187 0.177
QC 1 0.186 0.177

(0.2gg/mL) 0.182 0.185
0.189 0.185
0.182 0.189

Mean 0.185 0.182
RSD (%) 1.70 3.12

%DEV from 0 Cycle NA -1.38

6.44 6.59
QC 2 6.44 6.61

(6jig/mL) 6.32 6.44
6.19 6.39
6.31 6.40

Mean 6.34 6.49
RSD (%) 1.66 1.63

%DEV from0 Cycle NA 2.35

16.9 19.2
QC 3 17.3 19.1

(18gg/mL) 17.5 19.2
18.0 19.6
17.4 18.7

Mean 17.4 19.2
RSD (%) 2.31 1.80

%DEV from 0 Cycle NA 10.1

NA: Not Applicable
RSD = (SD/Mean) x 100
%DEV from 0 Cycle= [(3Cycle-0 Cycle)/OCycle]x 100
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Table 10: ReproducibilityofReinjectingExtractedSamples Containing
PFOS after27 Hours inReconstitutionSolution

PFOS W'mL)
t=oHours t--27Hours
(R n 10) (Run 12)
0.187 0.187

QC 1; 0.186 0.182
(0.2gg/mL) 0.182 0.188

0.189 0.188
0.182 0.190

Mean 0.185 0.187
RSD (%) 1.70 1.61
RE -7.50 -6.33

6.44 6.39
QC 2 6.44 6.02

(6gg/mL) 6.32 6.19
6.19 6.55
6.31 6.22

Mean 6.34 6.28
RSD 1.66 3.23
RE 5.62 4.59

16.9 17.3
QC 3 17.3 18.2

(18gg/mL) 17.5 18.1
18.0 17.3
17.4 17.6

Mean 17.4 17.7
RSD 2.31 2.40
RE (%) -3.29 -1.73

NA: NotApplicable
RSD = (SD/Mean)x 100
RE = [(Mearvneoretical)-I]x 100
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Table 11: ExtractionRecovery ofPFOS from Rat Serum

TheoreticalConc. Pre-Extraction Post-Extraction

inserum (gg/mL) Response(AreaRatio)Response (AreaRatio) O/oRecovery*
PFOS 0.03160 0.02880 110
Spike 1 0.02850 0.03010 94.7

(0.25pg/mL) 0.02930 0.02950 99.3
Run 14 0.02790 0.02930 95.2

0.03050 0.02960 103
Mean 0.02956 0.02946 100
PFOS 0.4597 0.5270 87.2
Spike 2 0.4751 0.5304 89.6

(4gg/mL) 0.4776 0.5335 89.5
Run 14 0.4724 0.5298 89.2

0.4772 0.5392 88.5
Mean 0.4724 0.5320 88.8
PFOS 1.649 1.874 88.0
Spike 3 1.679 1.857 90.4

(16gg/mL) 1.719 1.869 92.0
Run 14 1.535 1.887 81.4

1.612 1.864 86.5
Mean 1.639 1.870 87.6

Tetra-H-PFOS 0.4068 0.4460 91.2
Spike IS 0.3884 0.4423 87.8
(4;lg/mL) 0.4043 0.4445 91.0
Run 13 0.3921 0.4512 86.9

0.4078 0.4412 92.4
Mean 0.3999 0.4450

*(IndividualResponse forPre-Ext./IndividualResponse forPost-Ext.)x 100
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8. FIGURES

Figure1: Full-ScanSingleMS Mass Spectrum ofPFOS
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Figure2: Full-ScanSingleMS Mass Spectrum ofTetra-H-PFOS
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Figure3: Mass Chromatograms ofPFOS and itsInternalStandard in

ControlBlank Rat Serum Extract
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Allquantitationresultsand figureswere prepared from non-smoothed data.
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Figure4: Mass Chromatograms ofPFOS ina Rat Serum ExtractSample

ContainingInternalStandard Only (ZeroSample)
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Figure5: Mass Chromatograms ofCalibrationStandard I inRat Serum

ExtractContainingPFOS (0.05gg/mL) and theInternal

Standard
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Allquantitationresultsand flgureswere prepared from non-smoothed data.

AnaL= im RetentionTime
PFOS rn/z= 499.0 3.1
Tetra-H-PFOS (IS) m/z = 427.0 2.9
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Figure6: Mass Chromatograms ofCalibrationStandard 10 inRat Serum

ExtractContainingPFOS (20gg/mL) and theInternalStandard

m/z 427.0 3.52e5cps
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Allquantitationresultsand flgureswere prepared from non-smoothed data.

AnalZe L9jl RetentionTime
PFOS m/z = 499.0 3.1
Tetm-H-PFOS (IS) ni/z= 427.0 2.9
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9. APPENDIX A: QUANTITATION OF

PERFLUOROOCTANESULFONATE (PFOS) IN RAT SERUM BY

TURBO ION SPRAY LC/MS

AUTHORS: David J.Anderson, M.S.
Amie J.Prince,B.S.
HollyD. Ross,M.S.
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A.1.0CHEMICAL STRUCTURE(S)

0

11 PotassiumPerfluorooctanesulfonate
CgF,7-S-0-K+ MW = 538

11
0

0

11 1H, IH, 2H, 2H-PerfluorooctaneSulfonicAcid
C6FI3-C

C-S-OH
H2 H2

11

MW = 428,InternalStandard

0

A.2.0 SPECIMEN(S)

Thisassayuses50-@LLaliquotsofratserum. Rat serum samples arestoredat-20*C.

A.3.0 ASSAY PRINCIPLE

PFOS and itsinternalstandard,Tetra-H-PFOS, areextractedfrom ratserum samples

(50gL) usinga liquid-liquidextractionprocedure.The organiclayerisevaporated

todrynessand thenreconstituted.An aliquotisthenanalyzedby turboionspray

liquidchromatography/massspectrometry(LC/MS) inthenegativeionmode.

A.4.0 COMPOUNDS

PFOS: Lot# 171,99.976% purity,3M, Inc.,Minneapolis,NfN.

Tetra-H-PFOS: Lot# 59909,90% purity,3M, Inc.,Minneapolis,N4N.

A.5.0 CHEMICALS

Allchemicalsmay be substitutedwiththatofan equivalentmanufacturerand grade

ofchemical.
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Acetonitrile Cat#0154, Burdick& Jackson,
Muskegon, MI 49442

Ammonium Acetate Cat#24,019-2,Aldrich,Milwaukee,Wi
53201

EthylAcetate Cat# 100-4,Burdick& Jackson,
Muskegon, MI 49442

Methanol Cat#230-4,Burdick& Jackson,
Muskegon, MI 49442

Rhodapex mass calibration A mixtureof0.11mM trifluoroaceticacid
solution (J.T.Baker,Phillipsburg,NJ 08865),0.52

mM Rhodapex CO-436, I mM ABEX EP-
I10 and I mM ABEX EP- 120 (allthree
suppliedby Rhone-Poulenc,Inc.,
Cranbury,NJ 08512) in 1:1
methanol:water.

Sodium Bicarbonate Cat# 3509-01,J.T.Baker,Phillipsburg,NJ
08865

Sodium Carbonate,Annhydrous Cat# 3604-01,J.T.Baker,Phillipsburg,NJ
08865

Tetrabutylammonium Hydrogen HPLC Grade,Cat# J360-07,J.T.Baker,

Sulfate Phillipsburg,NJ 08865

Water High Purity(NANOpure), Bamstead
Model D7331 UltrapureWater System,
Dubuque, IA 52001

Rat Serum Lampire BiologicalLaboratories,
Piperville,PA 18947

Rat Serum HarlanBioproductsforScience,Inc.,
Indianapolis,IN 46229

A.6.0 MATERIALS AND EQUIPMENT

Mass Spectrometer PE SCIEX API 365 atmosphericpressureionization
tandem triplequadrupolemass spectrometerequipped
withTurbolonSprayTMinterface,PE SCIEX, Concord,
OntarioL4K 4V8

Datasystem API StandardSoftware,MacQuan v 1.4,LC2Tune v
1.3,MacDAD v 1.3,Bundlerv 1.3,Multiviewv 1.3,
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and Sample Controlv 1.3,on a Power Macintosh,PE
SCIEX, Concord,OntarioL4K 4V8

HPLC Pump Shimadzu LC- IOAD pump, Shimadzu Co.,Columbia,
MD 21046

LC Pump Controll,-.r Shimadzu SCL- IOA, Shimadzu Co.,Columbia, MD
21046

Autosampler Waters717plus,Waters Associates,Millipore
Corporation,Milford,MA 01757

HPLC Column BetasilCl,,5 gm particlesize,2.1x 50 mm, Cat
#852055-701,Keystone Scientific,Inc.,Bellefonte,PA
16823

Harvardsyringe HarvardApparatusInc.,South Natick,MA 01760
pump II

Multi-tubevortexer Cat# 58816-115,VV*RR Scientific,West Chester,PA
19380

Balance Model FX-300,AND Ltd.,Tokyo,Japan

pH Meter Model 340,Coming Inc.,Coming, NY 14830

Mechanicalshaker Cat# 6000,EberbachCorp.,Ann Arbor,MI 48106

NANOpure-LTV Bamstead,Dubuque, IA 52001
waterpurification
system

Microbalance Model MT-5, Mettler-ToledoInc.,Hightstown,NJ
08520

Micro weigh boats Cat#0219-0041,Perkin-ElmerCorp.,Norwalk,CT
06859

Weigh boats Cat# 12577-025,VVRR Scientific,West Chester,PA
19380

SorvallRT-6000D Cat# 83071,DuPont Co.,Wilmington,DE 19898
refrigerated
centrifuge

Beckman GS6KR Beckman, PaloAlto,CA 94304
Refrigerated
centrifuge
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Turbovap LV Cat#43750,Zymark Instruments,Hopkinton,MA
Evaporator 01748

Pipettes Cat# P-5000,P-1000,P-200,P-100,RaininInstrument
Co., Wobum,MA01888

Pipettetips RT-20, RT-200, C-5000, CP-25,CP-50, CP-250,
RaininInstrumentCo.,Woburn, MA 01888

Polypropylenetubes 13mm x 100mm, Cat# 15070-574,VWR Scientific,
West Chester,PA 19380

Screw-capped 16.5x 57 mm, Cat# 60.542,Sarstedt,Inc.,Newton, SC
Polypropylenevials 28658

Screw-capped 16.5x 101 mm, Cat# 60.541,Sarstedt,Inc.,Newton,
Polypropylenevials SC 28658

PlugTite Cat# 78-127-0019-100,Elkay Products,Inc.,
MultipurposeCaps Worcester,MA 01607

Pyrex volumetric Cat# 28014P-10,28014P-25,28014P-100,28014P-
flask 1000,Kimble/Kontes,Vineland,NJ 08360

SolventFiltration Cat# 953781-0000,953751-0000,953753-0000,
Apparatus 953826-0000,953827-0000,Kimble/Kontes,Vineland,

NJ 08360

Nylon Titan 0.45@Lm ScientificResources Inc.,Cat# 74547-NN,
Membrane Filters Eatontown,NJ 07724

PEEK tubing 0.005"i.d.x 1/16"o.d.,Cat# 1535,Upchurch Scientific
Inc.,Oak Harbor,WA 98277

LiquidNitrogen Suppliedin-housefrom bulk tank,BOC Gasses,
Buffalo,NY 14210-2005

GastightGlass Cat# 1750,Hamilton Company, Reno, NV 89510
Syringes

Othergenerallaboratoryglasswareand supplieswere used.
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A.7.0PREPARATION OF SOLUTIONS

NANOpurewater(18megaohm-cm.)orequivalentshouldbeusedwhereverwateris

calledfor.Mix allsolutionswell.

A-7,1 PreparationofAnalyticalStandard Stock Solutions

AnalyticalStandard StockSolution,PFOS (I mg/mL): Weigh approximately5

mg ofPFOS (aftercorrectionforpurity)on a microbalanceand transferittoa

polypropylenevial.Dilutewiththeappropriatevolume ofmethanoltoyielda I

mg/mL solution.Preparea freshsolutioneverythreemonths. Storethesolutionat

4 *C and bringtoambient temperaturebeforeuse.

Standard Spiking Solutions

PrepareStandardWorking SolutionsA throughJ in5-mL class"A" volumetric

flasksaccordingtothefollowingdilutionscheme. Dilutetothe5-mL mark with

watertoyieldthefinalconcentration.Preparefreshsolutionseverythreemonths.

Storethesolutionsat4 'C andbringtoambienttemperaturebeforeuse.

Standard Volume Spiked SolutionUsed PFOS FinalConc.

Working (gL) .(@tg/mL)

A 1000 Stock 200

B 800 Stock 160

c 400 Stock 80

D 200 Stock 40

E 100 Stock 20

F 250 200 gg/mL (A) 10

G 125 200 gg/mL (A) 5

H 62.5 200 gg/mL (A) 2.5

1 500 10 gg/mL (F) 1.0

250 10gg/mL (F) 0.5
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A.7.2 PreparationofInternalStandardStockSolutions

InternalStandardStockSolution,Tetra-H-PFOS(Img/mL):Weigh

approximately5 mg of Tetra-H-PFOS on a microbalanceand transferitto a

polypropylenevial.Dilutewithan appropriatevolume ofmethanol toyielda

Img/mL solution.Preparea freshsolutioneverythreemonths. StoretheSo
lutionat

4 *C and bringto ambient temperaturebeforeuse.

A.7.3 Preparation ofInternalStandard Working Solution

InternalStandard Working Solution(4 jig/mL Tetra-H-PFOS): Add 400 iLLof

InternalStandardStockSolutiontoa I00-mL class"A" volumetricflask.Diluteto

themark withwater togivea 4 gg/mL Tetra-H-PFOS solution.Storethesolutionat

4 *C and bringto ambient temperaturebeforeuse. Preparefreshsolutionas needed.

A.7.4 Preparation of Standard Curve and Control Blank

Preparefreshcalibrationstandardsforeach analyticalrun by combining 360 p.Lof

ratcontrolserum and 40 gL oftheanalyticalstandardworking solution(seetable

below)inlabeled1.7-mL microtubes.Preparecontrolblanksand zerosamplesby

combining 360 gL of ratcontrolserum with40 pLLof water. Vortex each for60

seconds.
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AnalyticalStandardDilutionTable:

@Standard Volume Solutionto gL control MalConc.
Spiked(pL) use serum (jig/mL)

10 40 A 360 20
9 40 B 360 16
8 40 c 360 8
7 40 D 360 4
6 40 E 360 2
5 40 F 360 1
4 40 G 360 0.5
3 40 H 360 0.25
2 40 1 360 0.1
1 40 1 360 0.05

A.7.5 Preparation of Other Solutions

0.25 M Sodium Carbonate/0.25 M Sodium Bicarbonate: Weigh 26.5 g of sodium

carbonateand 21 g of sodium bicarbonateand dissolvein approximately900 mL of

HPLC-grade water. Transferthesolutionto a 1000-mL volumetricflaskand dilute

tothemark with HPLC-grade water. Mix thesolutionthoroughly.Storeatambient

temperature.Preparea freshsolutionevery threemonths.

I M Ammonium Acetate: Add 7.7g of ammonium acetateto a 100-mL volumetric

flask,dissolveinNANOpure water,and stiruntilcompletelydissolved.Dilutetothe

mark withNANOpure water.Storeatambient temperature.Preparea freshsolution

everythreemonths.

2 mM Ammonium Acetate: Combine 2 mL of IM ammonium acetateand 900 mL

NANOpure waterina I000-mL volumetricflask;stiruntilcompletelymixed. Dilute

tothemark with NANOpure water.Storeatambient temperature.Preparea fresh

solutioneverythreemonths.

,dard1=

um

onc*

Vo'

n

Spiked:(@

n@L)
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10 M SodiumHydroxide:Add40gofsodiumhydroxidetoa 100-mLvolumetric

flask,dissolveinNANOpure water,and stiruntilcompletelydissolved.Dilutetothe

mark withNANOpure water.Storeatambienttemperature.Preparea freshsolution

everythreemonths.

1 M Sodium Hydroxide: Add 10 mL of 10 M sodium hydroxidetoa 100-mL

volumetricflask.Dilutetothemark withNANOpure water;stiruntilcompletely

mixed.Storeatambienttemperature.Preparea freshsolutioneverythreemonths.

0.5M Tetrabutylammonium Hydrogen Sulfate,pH 10: Weigh 16.98g of

tetrabutylammoniumhydrogensulfateand dissolvein40 mL ofNANOpure water.

AdjustedthepH to 10.0with 10M and I M sodium hydroxide.Transferthesolution

toa I00-mL volumetricflaskand dilutetothemark withNANOpure water.

10:90Methanol:2 mM Ammonium Acetate(Mobile Phase EluentA): Add 100

mL ofmethanoland 900 mL of2 mM ammonium acetatetoa 1000-mL Pyrex bottle.

Mix thesolutionthoroughlyand filterthesolutionthrougha 0.45gM filterwitha

vacuum flask.Storeatambienttemperature.Preparea freshsolutioneverythree

months.

90:10 Methanol:2 mM Ammonium Acetate (Mobile Phase Eluent B): Add 900

mL ofmethanoland 100mL of2 mM ammonium acetatetoa I000-mL Pyrex bottle.

Mix thesolutionthoroughlyand filterthesolutionthrougha 0.45PLM filterwitha

vacuum flask.Storeatambienttemperature.Preparea freshsolutioneverythree

months.

A.S.0 PREPARATION OF QUALITY CONTROL SAMPLES

A.8.1 PreparationofQualityControl Stock Solutions

QC Stock Solution,PFOS (Img/mL): Weigh approximately5 mg ofPFOS (after

correctionforpurity)on a microbalanceand transferittopolypropylenevial.Dilute
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withtheappropriatevolume ofniethanoltoyielda I mg/mL solution.Storethe

solutionat4 OC and bringtoambienttemperaturebeforeuse.Preparea fresh

solutioneverythreemonths.

A-8.2 PreparationofSerum QC Samples

QC4 (DilutionQC, 100 gg/mL PFOS): Add 1000;iL QC StockSolutiontoa 10-

mL class"A" volumetricflasktoyielda 100-lig/mLsolution.Dilutetothemark

withcontrolserum,cap and mix.Aliquotsofapproximately0.2mL areplacedin

polypropylenevialsand storedfrozenat-20 *C.

QC3 (18gg/mL PFOS): Add 450 gL QC StockSolutiontoa 25-mL class"A"

volumetricflasktoyielda 18-gg/mLsolution.Dilutetothemark withcontrol

serum,cap and mix.Aliquotsofapproximately0.5mL areplacedinpolypropylene

vialsand storedfrozenat-20 'C.

QC2 (6jig/mLPFOS): Add 150 liLof QC StockSolutiontoa 25-mL class"A"

volumetricflasktoyielda 6-gg/mL solution.Dilutetothemark withcontrolserum,

capand mix.Aliquotsofapproximately0.5mL areplacedinpolypropylenevials

and storedfrozenat-20 *C.

QCI (0.2@Lg/mLPFOS): Add I11.1 pL ofQC3 toa I0-mL class"A" volumetric

flasktoyielda 0.2-gg/mLsolution.Dilutetothemark withcontrolserum,capand

mix.Aliquotsofapproximately0.5mL areplacedinpolypropylenevialsandstored

frozenat-20 *C.

A.9.0 LIQUID-LIQUID EXTRACTION PROCEDURE

1. Preparefreshcalibrationstandardsforeach runaccordingtoSectionA.7.4.

2. Thaw QC samples.

3. PrepareQC4 samples(dilutedI in 10)intwo steps:

a)Add 180 liLofcontrolserum and 20 gL ofQC4 into1.7-mLmicrotubesand
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vortex.

b)Aliquot50 liLofdilutedQC4 intolabeled16 x 100mm Polypropylenetubes.

4. Aliquot50 liLof eachcontrolblank,zerosample,calibrationstandard,and

qualitycontrolsamples 1-3intolabeled16x 100mm polypropylenetubes.

Standardsand blanksare-.analyzedinduplicate.AllQC samplesareanalyzedin

replicatesoffive.

5. Add ImL of0.5M tetrabutylammoniumhydrogensulfate,pH 10 toeachtube.

6. Add 2 mL of0.25 M sodium carbonate/0-25M sodium bicarbonatetoeach tube.

7. Add 500 liLoftheInternalStandardWorking Solutiontoeachtube(except

controlblank,add 500 gL water).

8. Add 5 mL ethylacetatetoeachtube.

9. Shake thetubeson a reciprocalshakeratmedium speedfor20 minutes.

10.Centrifugethetubesat3000 rpm for20 minutesat20 *C.

11.Freezetheaqueous phase inan acetone/dryicebathand keep thetubesinthe

bathan additional5 minutes.

12.Transfertheethylacetatelayertoa fresh,labeled13 x 100 mm polypropylene

tube.

13.Evaporatetheethylacetatelayertodrynessina TurboVapTm atapproximately

20 *C undernitrogen.

14.Reconstitutethedriedextractsintwo steps:

Add 500 ;iLacetonitrileand vortexfor60 seconds.

Then add 500 pL waterand vortexfor60 seconds.

15.Transfer200 gL oftheextracttoa labeledpolypropyleneautosamplervial.

A.10.0INSTRUMENT CONDITIONS

HPLC Conditions:

Eluent(gradient) Mobile PhaseA: 10:90methanol:2mM

ammonium acetate(v/v)

Mobile Phase B: 90:10methanol:2mM

ammonium acetate(v/v)
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EluentGradientConditions:

Time (min) %B

0 45

1.0 100

5 100

5.5 45%

8 Stop

Flow Rate 300 gL/min.

Autosampler Waters 717plus

AutosamplerTemperature Ambient

InjectionVolume 3 to5 gL

HPLC Colunm Keystone BetasilC,,,5 gm particlesize,2.1

mm x 50 mm

HPLC Column Temperature Ambient

TypicalInitialColumn Pressure 90 bar

AutosamplerRun Time 8.0minutes

Anal3l RepresentativeRetentionTime (minutes)

PFOS 3.1
Tetra-H-PFOS(IS) 2.9

Mass S.pectrometerConditions:

CurtainGas UHP Nitrogen

NebulizerGas UHP Nitrogen

TurboIonSprayTm Temperature 400 *C

TurbolonSprayTmAuxiliaryGas LJHP Nitrogenat8 L/min
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IonsMonitored:

Analyte IonMonitored Dwell Time

PFOS m/z = 499.0 500 msTetra-H-PFOS (IS) m/z = 427.0 500 ms

IonizationMode NegativeIon

IonSpray Voltage -3000V

DeclusteringPotential -35V

MS AcquisitionTime 5 minutes

Pause Time 2 ms

Calibratethemass axisoftheinstrumentby infusionofRhodapex mass calibration

solution(SectionA.5.0)ata flowrateof 10 liL/min.Optimizethesensitivityofthe

instrumentusingan infusionofa 10 jig/mL solutionoftheanalyteat10 AL/min into

a flowof 190 pL/min ofmobilephase usingthegradientconditionatwhich the

analyteelutesfrom theLC column (100% eluentB). Mass spectralpeak widths

shouldbe approximately0.6arnuathalf-height.

One setofcalibrationstandardswas injectedatthebeginningand one setof

calibrationstandardswas injectedattheend of eachanalyticalrun(tray).

A.11.0CALCULATIONS

Calculatedconcentrationsarebasedon peak arearatiosofPFOS toTetra-H-PFOS.

The peak areafortheanalyteionisdividedby thepeak areaforthecorresponding

internalstandardion.

Data generatedfrom samplesinthisstudywere acquiredand integratedusing

PE SCIEX softwareapplicationsSample Control(v.1.3)and MacQuan (v.1.4).The

validationdatawere formattedintheABS laboratoryinformationmanagement

system(Watson,v.5.3.1.01).Alldatawere roundedtono lessthanthreesignificant

figuresby ABS priortoreporting.
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AcceptanceCr teriaforSampleAnalysis

Calibrationstandards:Thecoefficientofdetertnination(r)mustbe@:0.98.Atleast

three-fourthsof theindividualcalibrationstandardreplicateswillhave deviations

within± 15% from theirnominal concentrations.

LLQ acceptancecriteria:At leastone replicateattheLLQ must exhibita deviation

within±20% from itsnominal concentration.Ifthiscriterionisnotmet,both

replicatesarerejectedand thestandardsatthenexthigher levelaresubjectedtothe

same test.

Qualitycontrolsamples:At leasttwo-thirdsof theindividualQC sample replicates

willhave deviationswithin±15% from theirnominal concentrations,withatleast

one replicateateach QC concentrationmeeting thiscriterion.
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lox-iuo

Argus 418-014

Study: Argus 418-014,Oral(Gavage)Cross-FosteringStudy of PFOS
ProductNumber(Test Substance): PFOS (T-6295.9)

Matrix: Twccn Dosing Vehicle See listtori

Method/Revision: ETS-8-4.1& ETS-8-5.1 See Attachm

AnalyticalEquipment System Number: Madeline04lO98 See Attachm
InstrumentSoflwareNersion: MassLynx 3.2 See Allachm
Date ofExtraction/Analyst: 9/13/99[AS

Date ofAnalysis/Analyst: 9/15/99[AS

Date ofData Reduction/Analyst: 9/16/99IAS

Sample Data

Tween Dosing Confirmation

Group Sample N ExpectedConc. PFOS PFOS
Dose PFOS Cone. % Recovery

ng/mi ng/mi Accuracy
QC B-418-014-B,11/1/98(302ppbMS) 201 199 99%

B-418-014-B,1/27/99(302ppbMS) 201 141 70%
Group I B-418-014-A(11/01/98) 0 0 <LOD
Control Diluted1/1

0.0mgikg/day B-418-014-A(1/27/99) 0 0 <LOD
Diluted1/1

Group 2 B-418-014-B(11/01/98) 320000 252516 79%
1.6mg/kg/day Diluted1/808
0.32mg/ml B-418-014-B(1/27/99) 320000 276069 86%

Diluted1/808
LimitofQuantitationLimit(LOQ) = PFOS = 30 nglg NR = Sample notreceivednor reported.

Method DetectionLimit(MDL): PFOS = 15ng/g NA = NotApplicable

PFOS = Pcrfluorooctanesulfonate

Date Entercd/Analyst: 9/27/99GML

DateVeriflcd/Analyst:

ETS-8-4.1
Excel97 VersionSR2 AttachmentD FACT Tox-108doseconfirm.xis
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Perfluorooctanesuffonate 3M EnvironmentalLaboratory
CAS Number-2750-30-3 ReportNo. FACT Tox-108

LaboratoryRequestNumber (LRN)-U2779

Table 1.Concentrations of PFOS inRat Serum Samples from Study FACT Tox-I08
<LLQ: Less thantheLower LimitofQuantitabon(0.05pg/mL)

18901 0.0507
18901 p <LLQ[0.0323]<(0.05)

18903 4.80

18903P 35.7

18904 <LLQ[0.04621<(0.05)
18906 <LLQ[0.03291<(0.05)

18907 1.35
18907P 33.5

18908 2.41
18909 1.06
18910 <LLQ[0.0316]<(0.05)

18910P <LLQ[0.03821<(0.05)
18911 0.0798

18911 P 0.123
18912 <LLQ[0.0376]<(0.05)

18913 <LLQ[0.0341]<(0.05)

18913P <LLQ[0.0398]<(0.05)

18915 <LLQ[0.0221]<(0.05)

18915P <LLQ[0.0242]<(0.05)
18917 <LLQ[0.0355]<(0.05)

18917P <LLQ[0.02211<(0.05)
18918 <LLQ[0.0323]<(0.05)

18918P <LLQ[0.0247]<(0.05)

18919 <LLQ[0.03401<(0.05)
18920 1.96

18922 <LLQ[0.04121<(0.05)
18922P <LLQ[0.0367]<(0.05)

18923 <LLQ[0.0291]<(0.05)

18923P <LLQ[0.0331]<(0.05)

18924 2.72

18924P 30.7

18926 <LLQ[0.0323]<(0.05)

18926P <LLQ[0.02291<(0.05)
18927 <LLQ[0.03051<(0.05)
18927P <LLQ[0.0318]<(0.05)

R 1

89

p

0l@18901 p
<LLQRO0323@l<(O 051
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Perfluorooctanesutfonate 3M EnvironmentalLaboratory
CAS Number-2759-39-3 ReportNo. FACT Tox-108

LaboratoryRequest Number (LRN@-U2779

Table 1.Concentrationsof PFOS inRat Serum Samples from Study FACT Tox-108 (continued)
<LLQ: LessthantheLower LimitofQuantdabon (0.05pg/mL)

lwmi.

18929 2.40
18931 <LLQ[0.0382]<(0.05)
18931 P <LLQ[0.0196]<(0.05)

18932 <LLQ[0.03991<(0.05)

18934 1.25

18934P 34.1
18935 <LLQ[0.0316]<(0.05)

18935P <LLQ[0.0206]<(0.05)

18936 <LLQ[0.0302]<(0.05)

18936P <LLQ[0.02301<(0.05)

18937 1.80

18938 <LLQ[0.0359]<(0.05)

18939 <LLQ[0.0311)<(0.05)
18939P <LLQ[0.03081<(0.05)

18940 <LLQ[0.0330]<(0.05)
18940P <LLQ[0.02311<(0.05)

18941 5.34
18942 1.12

18943 65.1
18943P 82.2
18946 157

18947 86.9
18948 96.1

18950 66.4
18951 72.4

18951 P 59.2

18952 90.8

18952P 48.3

18953 67.0
18953P 53.8

18956 97.5

18956P 89.3
18957 69.1

18957P 93.2
18958 68.3

18958P 56.2
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Table 1.Concentrations of PFOS in Rat Serum Samples from Study FACT Tox-108 (continued)
<LLQ. Less thantheLower Limd ofQuantitabon(0.05pg/mL)

18959 59.2

18960 78.0

18960P 93.6

18961 69.1

18961 P 47.6

18963 83.6

18964 85.6

18964P 92.9

18965 75.9

18967 74.2

18968 80.9

18969 78.6

18970 99.3

18970P 96.9

18971 218

18972 66.9

18972P 58.2

18973 81.9

18973P 79.5

18974 172

18976 77.9

18977 124
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Table 2.Repeat Analysisof Rat Serum Samples from Study FACT Tox-108
<ULQ: GreaterthantheUpper UmftofQuantitation(20.Opg/mL)

I

18903P 0 Day 14 >ULQ-28.5284>(20) 3 1 35.7 5 35.7 1

18907P 0 Day 14 >ULQ-30.8172>(20) 3 1 33.5 5 33.5 1

18924P 0 Day 14 >ULO-27.5496>(20) 3 1 30.7 5 30.7 1

18934P 0 Day 14 >ULQ-36.8737>(20) 3 1 34.1 5 34.1 1

L
18971 1 Day 14 >ULQ-219.5172>(200) 1 2 218 3 218 2

Reasons for Reassay: 1) Run 3 concentration exceeded calibrationrange
2)Run 1 concentrationexceeded calibrationrange

Reasons forReported Conc: 1)Run 5 concentrabonwithincalibrationrange
2)Run 3 concentrationwithincalibrationrange

Table 3.Pharmacokinetic Subgroup--Concentrations of PFOS inDam and LitterSerum
Samples from Study FACT Tox-108
<LLO: Less thanthe Lower LimitofQuantftation(0.05pg/mL)

1 0 -

1 18910 <LLQ[0.03161<(0.05) 1891 OP <LLQ[0.03821<(0.05)

1 18911 0.0798 18911 P 0.123

1 18913 <LLO[O.0341]<(0.05) 18913P <LLQ[0.03981<(0.05)

1 18915 <LLQ[0.0221]<(0.05) 18915P <LLQ[0.0242]<(0.05)

1 18926 <LLQ[0.0323]<(0.05) 18926P <LLQ[0.0229]<(0.05)

1 18927 <LLQ[0.0305]<(0.05) 18927P <LLQ[0.0318]<(0.05)

1 18939 <LLQ[0.0311]<(0.05) 18939P <LLQ[0.0308]<(0.05)

1 18940 <LLQ[0.0330]<(0.05) 1894op <LLQ[0.02311<(0.05)

11 1895@= 97.5 18956P 89.3

11 18971 1 218 18971 P NA

NA-Sample notassayed. Insufficientsample volume foranalysis.
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Table 4.PFOS Concentrations inDam and Cross-Fostered LifterSerum Samples by Dosage Group
<LLQ: Less thanthe Lower LimitofQuantitabon(0.05pg/mL) Sample notreceived

.11ni

18903 4.80 A 18976P
18907 1.35 A 18963P
18908 2.41 A 18953P 53.8
18909 1.06 A 18961 P 47.6
18918 <LLQ[0.0323]<(0.05) A 18946P -
18920 1.96 A 18952P 48.3
18924 2.72 A 18972P 58.2

1 18929 2.40 A 18950P -
1 18934 1.25 A 18959P

18936 <LLQ[0.0302]<(0.05) A 18977P -
18937 1.80 A 18958P 56.2
18941 5.34 A 18951 P 59.2
18942 1.12 A 18965P

18901 0.0507 B 18931 P <LLQ(0.01961<(0.05)
18904 <LLQ[0.04621<(0.05) B 18932P
18906 <LLO[O.03291<(0.05) B 18938P
18912 <LLQ[0.03761<(0.05) B 18935P <LLQ[0.02061<(0.05)
18917 <LLO[O.03551<(0.05) B 18922P <LLQ[0.03671<(0.05)
18919 <LLO[O.03401<(0.05) B 18923P <LLQ(0.03311<(0.05)
18922 <LLQ[0.0412]<(0.05) B 18917P <LLQ[0.0221]<(0-05)

1 18923 <LLQ[0.0291]<(0.05) B 18-9-19P-
18931 <LLQ[0.03821<(0.05) B 18901 P <LLQ(0.03231<(0.05)
18932 <LLQ[0.03991<(0.05) B 189NP
18935 <LLQ[0.03161<(0.05) B 18912P
18938 <LLO(O.03591<(O@05) 8 1 18906P

1 18943 65.1 c 18968P
1 18947 86.9 c -18973P 79.5
1 18948 96@ 1 c 18970P 96.9
If 18957 69.1 c 18969P -
I1 18960 78.0 c 18974P
I1 18964 85@6 c 18967P -
I1 18967 74.2 c 18964P 92.9

18968 80-9 c 18943P 82.2
18969 78.6 C 18957P 93.2
18970 99.3 c 18948P

11 18973 81.9
C 18947P

11 -1-8974 172 c 18960P 93.6

18946 157 D 18918P <LLQ(0.0247]<(0.05)
18950 66.4 D 18929P -
18951 72.4 D 18941 P -
18952 90.8 D 18920P -
18953 67.0 D 18908P -
18958 68.3 D 18937P -

11 18959 59.2 D 18934P 34.1
11 18961 69.1 D 18909P -
11 18963 83.6 D 18907P 33.5
I1 18965 75.9 D 18942P -

'i@

liurA-@Fl

11 18972 66.9 D 18924P 30.7
11 18976 77.9 D 18903P 35.7

18977 124 D 18936P <LLQ[0.02301<(0.05)
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Summary and Conclusions

The concentrationofperfluorooctanesulfonate(PFOS) was determinedinratserum
samples collectedduringthestudy#FACT-TOX- 108 usinga sensitive,specific,accurate,
and reproducibleanalyticalmethod developedby Advanced BioAnalyticalServices,Inc.,
Ithaca,NY.

Rat serum samples (50 gL) were extractedby a liquid-liquidextractionprocedureto
isolatePFOS and theinternalstandard,1H,IH,2H,2H-perfluorooctanesulfonicacid
(Tetra-H-PFOS).Followingevaporationand reconstitution,sample extractswere
analyzedby turboionsprayliquidchromatography/mass spectrometry(LC/MS) inthe
negativeionmode.

Allsamples were successfullyanalyzedwithinfourruns.The lower limitof quantitation
was 0.05gg/mL forPFOS. The precisionofthisassay(RSD) as deter-minedfrom the
analysisof qualitycontrolsamples forPFOS was:54.01%. The precisionof thisassay

(RSD), asdeterminedfrom thecalibrationstandardsforPFOS was:55.83%. The relative
error(RE) of theassay,as determined from theanalysisof thequalitycontrolsamples
ranged from -7.32to 10.1%. The RE of theassay,as determinedfrom theanalysisof
calibrationstandardsranged from -5.86to 11.0%.
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QAUSTATEMENT

Periodicinspectionsofthebioanalyticalportionofstudy#FACT-TOX-108were
conductedby theQualityAssuranceUnitofAdvanced BioAnalyticalServices(AJ3S)for
compliancewithEPA GLP regulations(40CFR Part792).
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1. INTRODUCTION

1.1. StudyDescriptionandObjective

Theobjectiveofthisstudywastodeterminetheconcentrationsof
perfluoroo'ctanesulfonate(PFOS) inratserum samplescollectedduringthestudy#FACT-
TOX-108, "Oral(Gavage)Cross-FosteringStudy ofPFOS inRats."Rat serum samples
were analyzedusinga liquid-liquidextractionand turboionsprayliquid
chromatography/massspectrometry(LC/MS) assay.

2. METHODS

2.1. AnalyticalProcedure(s)

PFOS concentrationsweredeterminedinratserum accordingtothevalidatedLC/MS
method (1).Serum samples(50gL) were extractedby a liquid-liquidextraction
procedureusingethylacetatetoisolatePFOS and theinternalstandard(IS),
IH,lH,2H,2H-perfluorooctanesulfonicacid(Tetra-H-PFOS)from ratserum.Following
evaporationtodrynessand subsequentreconstitution,sample extractswere separatedby
reversed-phasechromatographyon a 2.1x 50 nun (5@im)BetasilTmC,,column
(KeystoneScientific,Inc.,Bellefonte,PA) withan initialmobilephaseof55% EluentA
(10:90methanol:2mM ammonium acetate)and 45% EluentB (90:10methanol:2mM
ammonium acetate).PFOS concentrationswere determinedby turboionsprayliquid
chromatography/massspectrometry(LC/MS) inselectedionmonitoring(SIM) mode.
The negativeionsmonitoredwere:

m/z = 499.0forPFOS [M-Kl-
m/z = 427.0forTetra-H-PFOS [M-H]-

Study sampleconcentrationswere determinedfrom a weighted(I/Y'),quadratic
regressionofpeak arearatios(peakareaofPFOS/peak areaofTetra-H-PFOS)versus
nominalconcentrationoftencalibrationstandards.The nominalconcentrationsofthe
calibrationstandardswere 0.05,0.1,0.25,0.5,1,2,4,8,16,and 20 gg/mL PFOS.

The lowerlimitofquantitation(LLQ) forthisassaywas determinedtobe 0.054g/mL
PFOS. Qualitycontrol(QC) serum samplesatthreedifferentconcentrations(0.2,6,and
18 ;ig/mLPFOS) were analyzedwitheachassaybatchinreplicatesoffour.DilutionQC
samples(QC4, 100 jig/mL)were preparedateachdilutionthatwas usedduringa
particularassayand were analyzedwith each assaybatchinreplicatesof fourasneeded.

The acc
'

eptancecriteriaforcalibrationstandardsstipulatedthattheback-calculated
concentrationsofatleastthree-fourthsoftheindividualcalibrationstandardreplicates
must notdeviatemore than± 15% from theirnominal concentration(exceptattheLLQ).
At leastone duplicateattheLLQ must exhibita deviationwithin±20% ofthenominal
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concentration.The coefficientofdetermination(r')mustbe @tO.98.The acceptance
criteriafollowedareinaccordancewithABS StandardOperatingProcedures.

The acceptancecriteriaforthequalitycontrolsamplesstipulatedthatatleasttwo-thirds
oftheindividualQC samplereplicatesmust notdeviatemore than± 15% from their
nominalconcentrations.At leastone replicateateach QC concentrationmust exhibita

deviationwithin±l5%.

A summary ofthesampleand assayinformationforstudy#FACT-TOX- 108isgivenin

Table 1.

2.2. Assay Site

Allsampleswere analyzedatAdvanced BioAnalyticalServices,Inc.,Ithaca,NY.

2.3. Data Processing

The datawere collectedusingturboion sprayLC/MS selectedionmonitoring(SIM) in
thenegativeionmode. Peak areaswere integratedby thePE SCIEX program MacQuan,
version1.4,residingon a Macintoshcomputer. Followingpeak areaintegration,the
resultstablesfrom MacQuan were saved astextfilesand uploadedtotheABS fileserver
where a weighted(1/')quadraticregressionwas performedusingthesoftwarepackageY'
Watson (v5.3.1.01PSS,Inc.,Wayne, PA 19087).Calculationswere performedon
unroundednumbers.Allcalibrationstandardand QC resultswere roundedtono lessthan
threesignificantfiguresbeforereporting.

3. RESULTS

3.1. Assay Performance

The performanceoftheassayforPFOS asdeterminedfrom theanalysisofdailyquality
controlsamplesisdocumentedinTable 2. The inter-assayprecision(RSD) ofquality
controlsamplesrangedfrom 1.57to4.01% forPFOS. Therewas no marked inaccuracy
intheresultsfrom thesequalitycontrolsamples;therelativeerror(R.E)rangedfrom

-7.32to10.1%.

The performanceofdailycalibrationcurvesisdocumented inTable3. The inter-assay
precision(RSD) ofthestandardsrangedfrom 1.11to5.83% forPFOS. Therewas no
marked inaccuracyintheresultsfrom thesestandards;therelativeerror(RE) ranged
between -5.86to11.0%.
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The slope,y-intercept,and coefficientofdetermination(r')foreachanalyticalrunare
presentedinTable4. The r'valuesrangedfrom 0.9954to0.9982forPFOS inmt serum.

AllABS personnelassignedtoanalyzesamplesforthisprojectwere requiredto
successfullyextractqualitycontrol(QC) samplesand calibrationstandards.Resultsof
theextractionwere reviewedby a trainedanalystagainstthepre-definedacceptance
criteriaforthisassay. ResultsaremaintainedinthestudyrecordsofABS.

3.2. AnalyticalResultsforStudy #FACT-TOX-108

PFOS concentrationsinratserum from Study #FACT-TOX- 108 arepresentedinTableS.
Alldatawere roundedtono lessthanthreesignificantfiguresbeforereportinginTableS.
Study samplesrequiringrepeatanalysisforStudy #FACT-TOX- 108 arepresentedin
Table6.

4. SUMMARY AND CONCLUSIONS

The concentrationofPFOS was determinedinratserum samplescollectedduringthe

study#FACT-TOX- 108.

PFOS was isolatedfrom serum by a liquid-liquidextractionprocedureand determinedby

LC/MS.

The qualityofthedeterminationswas satisfactorythroughout.The LLQ was 0.05gg/mL
PFOS. The precisionoftheassay,asdeterminedfrom theanalysisofqualitycontrol

samples was -<4.01% forPFOS.

5. DATA RETRIEVAL

The calculatedconcentrationdatafrom theanalysisofratserum samplesforStudy
#FACT-TOX-108 aremaintainedon fileinthearchivesoftheAdvanced BioAnalytical
Services,Inc.,Ithaca,NY inABS Notebook 2319.

6. REFERENCES

1. Advanced BioAnalyticalServicesValidationReport99VDJAOI.MI.DOC.
Method ValidationfortheQuantitationofPerfluorooctanesulfonate(PFOS) in
RatSerum by Turbo IonSpray LC/MS. David J.Anderson,M.S. Amie J.Prince,
B.S.,and HollyD. Ross,M.S. 26 August 1999.
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7. TABLES

Table1: SummaryofSampleandAssayInformationforProtocolFACT-TOX-
108

Species/Matrix: Rat/Serum

SampleCollectionandStorageInformation:

Anticoagulant/Stabilizer: None
ReportedSample CollectionDates: 7 January 1999 to

29 January 1999
Dates Received atA13S: 16 June 1999
StorageTemperatureatABS: -20 OC

Assay Information:
Assay Period: 22 June 1999 to

28 June 1999

Analyte: Potassium
perfluorooctanesulfonate
(PFOS)

AnalyticalStandard: PFOS
LotNo: 171
Source: 3M

InternalStandard: IH,IH,2H,2H-
perfluorooctanesulfonicacid
(Tetra-H-PFOS)

LotNo: 59909
Source: 3M

CalibrationRange:
RegressionMethod: quadratic
WeightingFactor: 1/y2

Lower LimitofQuantitation: 0.05gg/mL
Upper LimitofQuantitation: 20 pg/mL
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Table2: Inter-AssayPrecisionandAccuracyforPFOS QualityControl
SamplesinRatSerumforStudy#FACT-TOX-108

PFOS Concentration(gg/mL)
Run No. QCI QC2 QC3 QC4 QC4

0.2 6 18 100 100
(Iin10Dilution)(Iin20Dilution)

1 0.187 6.19 17.5 110 NA
0.192' 6.22 17.3 109 NA

0.191 6.22 17.5 110 NA
0.182 6.14 17.3 108 NA

2 0.191 6.13 16.9 NA NA
0.191 5.91 16.8 NA NA

0.190 6.20 16.5 NA NA

0.192 6.19 16.7 NA NA

3 0.172 6.02 17.0 114 107

0.174 6.22 16.7 ill 106
0.175 5.94 17.0 110 100
0.177 6.08 17.1 109 103

5 0.184 6.37 17.3 109 NA
0.187 6.36 17.5 113 NA
0.197 6.39 17.5 ill NA
0.183 6.33 17.1 109 NA

Mean 0.185 6.18 17.1 110 104

RSD (%) 4.01 2.33 1.92 1.57 2.92

RE -7.32 3.04 -5.00 10.1 3.97

RSD = (SD/Mean) x 100%
RE = [(Mean-Nominal)/Nominal]x 100%
NA: Not Applicable.
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Table3: Inter-AssayPrecisionand AccuracyforPFOS CalibrationStandardsinRatSerum forStu
NFACT-TOX-108

cnW)>
m C)0 PFOS Concentration(igimL)

<
> Run No. STDI STD2 STD3 STD4 STD5 STD6 STD7 STD8 s< z z

C,3>n 0.05 0.1 0.25 0.5 1 2 4 8
m m 1 0.0479 0.105 0.240 0.488 0.891 2.03 4.24 7.64 1

z n 0.0490 0.112 0.258 0.509 0.935 2.12 4.51 8.03 1

2 0.0508 0.102 0.245 0.488 0.973 2.07 4.37 7.97 1

0.0503 0.0985 0.240 0.483 0.970 2.05 4.41 7.93 1

3 0.0474 0.105 0.237 0.476 0.944 2.12 4.52 7.91 1

0.0513 0.109 0.245 0.479 0.934 2.07 4.54 7.84 1

5 0.0498 0.0936 0.231 0.483 0.952 2.19 4.45 7.79 1

0.0553 0.0982 0.244 0.507 0.933 2.21 4.47 7.89 1

Mean 0.0502 0.103 0.242 0.489 0.941 2.11 4.44 7.88 1

RSD (%) 4.90 5.83 3.20 2.54 2.71 3.09 2.23 1.52 1

RE 0.450 2.82 -3.04 -2.21 -5.86 5.34 11.0 -1.55

RSD = (SD/Mean) x 100%
RE = [(Mean-Nominal)/Nominal]x 100%
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Table 4: CalibrationCurve StatisticsfortheDeterminationofPFOS inRat
Serum forStudy#FACT-TOX-109

Run No. Quadratic Linear Intercept Coefficientof
Coefficient(A) Coefficient(B) (C) Determination(r2)

1 -0.0007277 0.1225 0.001121 0.9959

2 -0.0005896 0.1392 0.0009484 0.9982

3 -0.0006758 0.1401 0.001454 0.9959

5 -0.0004928 0.1345 0.001190 0.9954

Mean -0.0006215--@- 0.1341 0.001178 0.9964

y = Ax' + Bx + C, weightedI/y'

ACVANCED Page 12 of 16 99ADJAOI.Ml.DOC

,.mom SIOANALYTICAL
SERVICES. INC.



Table5: ConcentrationsofPFOS inRatSerumSamplesfromStudy#FACT-
TOX-108

Rat PFOS Concentration
Number* (gg/ML)
18901 0.0507
18901P <LLQ[0.0323]<(0.05)
18903 4.80
18903P 35.7
18904 <LLQ[0.0462]<(0.05)
18906 <LLQ[0.0329]<(0.05)
18907 1.35
18907P 33.5
18908 2.41
18909 1.06
18910 <LLQ[0.0316]<(0.05)
1891 OP <LLQ[0.0382]<(0.05)
18911 0.0798
1891 1P 0.123
18912 <LLQ[0.0376]<(0.05)
18913 <LLQ[0.0341]<(0.05)
18913P <LLQ[0.0398]<(0.05)
18915 <LLQ[0.0221]<(0.05)
18915P <LLQ[0.0242]<(0.05)
18917 <LLQ[0.0355]<(0.05)
18917P <LLQ[0.0221]<(0.05)
18918 <LLQ[0.0323]<(0.05)
18918P <LLQ[0.0247]<(0.05)
18919 <LLQ[0.0340]<(0.05)
18920 1.96
18922 <LLQ[0.0412]<(0.05)
18922P <LLQ[0.03671<(0.05)
18923 <LLQ[0.0291]<(0.05)
18923P <LLQ[0.0331]<(0.05)
18924 2.72
18924P 30.7
18926 <LLQ[0.0323]<(0.05)
18926P <LLQ[0.0229]<(0.05)
18927 <LLQ[0.0305]<(0.05)
18927P <LLQ[0.0318]<(0.05)
18929 2.40

*RatNumber witha "P"indicatesa
pup sample.
<LLQ: LessthantheLower Limitof
Quantitation(0.05gg/mL)

AOVANCED Page 13 of 16 99ADIAOI.Mi.DOC

BIOANALYTICAL

SERVICES, INC.



Table5: (Continued)ConcentrationsofPFOS inRatSerumSamplesfrom
Study#FACT-TOX-108

Rat PFOS Concentration
Number* (gg/ML)
18931 <LLQ[0.0382]<(0.05)
1893 1P <LLQ[0.0196]<(0.05)
18932 <LLQ[0.0399]<(0.05)
18934 1.25
18934P 34.1
18935 <LLQ[0.0316]<(0.05)
18935P <LLQ[0.0206]<(0.05)
18936 <LLQ[0.0302]<(0.05)
18936P <LLQ[0.0230]<(0.05)
18937 1.80

18938 <LLQ[0.0359]<(0.05)
18939 <LLQ[0.031 1]<(0.05)
18939P <LLQ[0.0308]<(0.05)
18940 <LLQ[0.0330]<(0.05)
18940P <LLQ[0.0231]<(0.05)
18941 5.34
18942 1.12
18943 65.1
18943P 82.2
18946 157
18947 86.9
18948 96.1
18950 66.4
18951 72.4
18951P 59.2
18952 90.8
18952P 48.3
18953 67.0
18953P 53.8
18956 97.5
18956P 89.3
18957 69.1
18957P 93.2
18958 68.3
18958P 56.2
*RatNumber witha "P"indicatesa
pup sample.
<LLQ: LessthantheLower Limitof
Quantitation(0.05@Lg/mL)
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Table 5: (Continued)ConcentrationsofPFOS inRat Serum Samples from
Study #FACT-TOX-108

Rat PFOS Concentration
Number* (;Ig/ML)
18959 59.2
18960 78.0
18960P 93.6
18961 69.1
18961P 47.6

18963 83.6
18964 85.6
18964P 92.9

18965 75.9
18967 74.2
18968 80.9

18969 78.6
18970 99.3
18970P 96.9

18971 218
18972 66.9
18972P 58.2
18973 81.9
18973P 79.5
18974 172
18976 77.9
18977 124
*RatNumber witha "P"indicatesa
pup sample.
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Table 6: Repeat AnalysisofRat Serum Samples from Study #FACT-TOX-108

m 1>
mbo Rat Treatment Time Original Original Reason Reassay Reassay Reported
11)><
< Z > Number* Conc. Curve for Conc. Curve Conc.

C))>z ug/ml Number Reassay ug/mi Number ug/mi
nm m

!n 0 18903P 0 Day 14 >ULQ-28.5284>(20) 3 1 35.7 5 35.7

z n 18907P 0 Day 14 >ULQ-30.8172>(20) 3 1 33.5 5 33.5

18924P 0 Day 14 >ULQ-27.5496>(20) 3 1 30.7 5 30.7

18934P 0 Day 14 >ULQ-36.8737>(20) 3 1 34.1 5 34.1

18971 1 Day 14 >ULQ-219.5172>(200) 1 2 218 3 218

>ULQ: GreaterthantheUpper Limitof Quantitation.
*Rat Number with a "P" indicatesa pup sample.

REASONS FOR REASSAY:
1).Run 3 concentrationexceeded calibrationrange.
2).Run I concentrationexceededcalibrationrange.
REASONS FOR REPORTED CONC:
1).Run 5 concentrationwithincalibrationrange.
2).Run 3 concentrationwithincalibrationrange.
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ADDENDUM SUMMARY

ADDENDUM

Additionof Study Directorsignatureon theSignaturePage. The signaturepage of
thisaddendum indicatesacceptanceof theoriginalreport.

REASON FOR ADDENDUM

OriginalGLP reportrequiresthesignatureof theStudy Director.
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FACT Tox-108
ReportAmendment No.1

Thisamendment modifiesthefollowingportion(s)ofthefinalreport:

1. FINAL REPORT.
Makethefollowingadditiontothefinalreporttext.
ADD:
Afterthefinalreportwasissued(signedandarchived),itwasdiscoveredthatthepurity
valuesstatedfortheanalyticalreferencematerialand testsubstancewere inaccurate.These
valueswere based onlyon NMR analyses.Subsequentchemicalcharacterizationisoccurring
todeterminetheactualpurityofthesessubstances(PFOS Lot 171 and 217).The finalreport
willbe amended todetailtheanalyticalresultsusingthepurityvaluesfromthecertificatesof
analysiswhen theyareissuedforPFOS Lot 171 and 217.
REASON:
To describethechangesthatwillbe made tothefinalreportwhen thecertificateofanalysis
isissuedforPFOS Lot 171 and 217.

2. FI)VAL REPORT.
Make thefollowingadditiontotheexceptionslistintheStatementof Compliance section.
AMEND To READ:

The purityand stabilityofthetestsubstanceand analyticalreferencematerialare
unknown and was notdeterminedpriortotheinitiationofthisstudy.

REASON:
The StatementofCompliancesectionwas incomplete.

3. FINAL REPORT.
The purityofthetestsubstanceis99.28% (Lot217),and analyticalreferencematerialis
99.49% (Lot171)aslistedinTable2.
AMEND TO READ:
The purityofthetestsubstanceand analyticalreferencemateriallistedinTable2 is
unknown.
REASON:
The purityvaluesstatedforthetestsubstanceand analyticalreferencemateriallistedinTable
2 areincorrect.
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