
3M MedicalDepartment Study:T-6295.7 ReportNo. FACT TOX-030
LaboratoryRequest Number-U2279

ANALYTICAL LABORATORY REPORT

FROM THE

26-Week Capsule ToxicityStudy with
PerfluorooctanesulfonicAcid Potassium Salt

(T-6295)inCynomolgus Monkeys

ON THE

Determinationof the Presence and Concentration
ofPerfluorooctanesulfonate(PFOS) in

Liverand Serum Samples

Projectldentification

3M MedicalDepartmentStudy:T-6295.7
Covance In-LifeStudy:#6329-223

AnalyticalStudy:FACT TOX-030
3M LaboratoryRequest No. U2279

Study Completion Date

At signing

TotalNumber of Pages

2-33

3M EnvironmentalLaboratory Page 1



3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

3M MedicalDepartmentStudy:T-6295.7 ReportNo. FACT TOX-030
LaboratoryRequest Number-U2279

GLP COMPLIANCE STATEMENT

Study T-ide: AnalyficalLaboratoryReportfromthe26-Week CapsuleToxicityStudywith
PerfluorooctanesulfonicAcid PotassiumSalt(T-6295)inCynomolgus Monkeys on the
DeterminationofthePresenceand ConcentrationofPerflucrooctanesulfonate(PFOS)
inLiverand Serum Samples

Study IdentificationNumber: FACT TOX-030, T-6295.7,Covance #6329-223

Thisstudywas conductedincompliancewithUnitedStatesEnvironmentalProtectionAgency Good
LaboratoryPractice(GLP) Standards40 CFR Part792,withtheexceptionsinthebulletedlistbelow.AJI
raw data and samples forthisstudyareretainedinarchivesatthe3M Lab and willbe retainedfora
periodofatleasttenyears.The analyticalphase completedatthe3M Lab was performedin
accordance with3M ET&SS StandardOperatingProcedures.

ExceptionstoGLP compliance:

• There were two studydirectorsinthisstudy.Thisstudywas designedas two separatestudies.
The in-lifephase studywas consideredtoend atthegenerationand shipmentofspecimens.
The analyticalstudywas consideredtostartatthereceiptofthesespecimens foranalysis.
This resultedinhavingtwo separatestudydirectors,one foreach phase ofthesame study,
However, sincethetechnicalperformanceofeach phase was entirelyseparate,no effectis
expectedfrom thisexception.

• On a few occasions,datawere notrecordedorcorrectedexacflyas requiredby theGLPS.

• The 3M TOX 030 protocolstatesintheRegulatoryCompliance sectionthat'7hisstudywillbe
conducted inaccordancewiththeUnitedStatesEnvironmentalProtectionAgency Good
LaboratoryPracticesStandards,40 CFR 792,withtheexceptionthatanalysisofthetest
materialmixtureforconcentration,solubility,homogeneity,and stabilitywillnotbe conducted,
and istheresponsibilityoftheSponsor."Analyseswere,however,completedon the
concentrationand homogeneityofthetestmaterialmixture,accordingtonon-GLP validated
methods, and are incjudedinthisreport.As pertheprotocol,solubilityand stability
determinationswere notconducted.

Study Director Date

Study Sponsor Date
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GLP STUDY-QUALiTy AssuRANCE STATEMENT

Study Tite: AnalyticalLaboratoryReportfrom the26-Week CapsuleToxicityStudywith
PerfluorooctanesulfonicAcidPotassiumSalt(T-6295)inCynomoigus Monkeys on the
DeterminationofthePresenceand ConcentrationofPerfluorooctanesulfonate(PFOS)
inLiverand Serum Samples

Study IdentificationNumber-. FACT TOX-030, T-6295.7,Covance #6329-223

The analyticalphase ofthisstudyhas been inspectedby the3M Lab QualityAssurance Unit(QAU) as
indicatedintheblowing table.The findingswere reportedtothestudydirectorand management.

INSPLCTION DATES PHASE DATE REPORTED TO

MAtJAGEI.7EIVr STUOYDIRECTOR

DecemberOlM Sample receipt 1/17100 1/17/00

March 19,22,23199 Analysis 3/25/99 3/25/99

October 14/99 Extraction i 10/20/99 10/20/99

May 3,8-12,15-19,22-26,29-31100,
Data 6/14/00 6/14/00June 1,2,5,7,8/00

June 1,5,7,12-16/00 Draftreport 6/16/00 6/16/GO

September 14/00 Draftreport 9/14/00 9114/00

QAU Represo@tative Date
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INTRODUCTION AND PURPOSE

C8Fl7-S -0-

11

0

Perfluorooctanesuffonate(PFOS)

CASNumber2759-39-3

Chemical Formula:C,,Fl7SO.3- MolecularWeight-.498.98

The purpose oftheanalyticalphase ofthisstudyistodeterminethepresenceand concentrationof
PFOS (CBF17S03-) inliverand serum specimens collectedduringthestudyofCynomclgus monkeys
orallydosed withperfluorooctanesulfonicacidpotassiumsalt(T-6295).

Test System

The testsystem speciesand strainselectedwas theCynomclgus monkey from Covance Research
Products,Inc.,identifiedusinga collartag.Attheinitationoftreatment,theCynomolgus monkeys were
young adulttoadult,and weighed appmximately3-5 kg.

Twenty-twomale and 22 femaleCynomolgus monkeys were used asthe testsystem inthe present
study.Four groupsoftestanimalswere establishedaccordingtodosage levels.Group 1 consistedof
controlCynomolgus monkeys thatdidnotreceivethetestsubstance,butreceivedtheequivalent
amount oflactoseingelatncapsulesas thatadministeredtotheGroup 4 animals.Groups 2,3,and 4
were administereddailywith0.03(lowdose),0.15(middose),and 0.75 (highdose)mg respectively,of
T-6295 perkg ofbody weight/day(mgikg/day)trituratedwithlactoseingelatincapsules(seeTable I for
Dosage and Group Characteristics).

Table 1. Dosage and Group CharacteristicsofTest System inStudy T-6295.7

STUDY GROUP NUMBER OF ANIMALS TOTAL DOSAGE LEVEL DOSAGE RATIO

(mgfkglday) (W:W)a

Total:TestSystem
22 males
22 females

Group I(Control) 6 males 12 0 -
6 females

Group2 (LowDose) 4 males
8 0.03 1@4994 females

Group3 (MidDose) 6 males 12 0-15 1i396 females

Group4 (HighDose) 6 males
12 0-75 1396 females

a Testsubstancetrituratedwithlactose
. 48 animalswere inrjudedinthebaselineseracollection,but44 animalswere assignedfortreatment
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Alltreatmentgroupswere dosed fora minimum periodof26 weeks.Sera specimens were collected
from alltestanimalsatvar;oustimepointsduringthein-lifephase ofthe26-week studyand senttothe
3M Lab foranalysis(seeAttachmentD,TablesD-1a,D-1b).

Four animalseach from Groups 1,3,and 4 were designatedas recoverygroup animals.Treatment
was discontinuedand the animalswere monitoredforeliminationofcompounds forone year post-
treatment.The recoverygroupswere observedafterthecessationoftreatmentuntilFebruary25,2000
(Week 79)forGroup 1 and Group 4 recoveryanimals,and untilMarch 7,2000 (Week 80)forGroup 3
recoveryanimals.

Specimen Collection and Analysis

Inthe analyticalphase reportedhere,liverand seraspecimens collectedfrom alltestanimalswere sent
tothe3M Lab and analyzedforthepresenceofPFOS (some samples were analyzedtodeterminethe
presence ofETFOSE, PFOSA, POAA, PFOSEA, M556, PFOSAA, and themonoester-,however,these
datawere collectedforinformationalpurposesonly,and arenotreported).Specimens otherthanserum
and livertissueswere collectedand receivedfrom Covance Laboratories(6329-223),butwere notpart
ofthecurrentscope ofanalysisdeterminedby thestudydirectorand sponsor.Additionalanalysesof
fecesare beingcompletedand willbe issuedas an amendment tothisfinalreport.

Bloodspecimens were centrffugedwithinone hourofcollection.The serum was thenharvestedand
storedina freezersettomaintainspecimens at-60to-80*C untilshippedtothe3M Lab.Liver
specimens collectedfrom each animalwere flashfrozeninliquidnitrogenand thenstoredina freezer
settomaintainspecimens at-60to-80'Cuntilshippedtothe3M Lab.Liverand seraspecimens were
shippedtothe3M Labfrozenand on dryice.Liverspecimensfrom Group 3 (3/01/00)and Group 4
(9/22199)recoveryanimalswere collectedviabiopsy.

Sera and liversamples were extractedusingan ion-pairingreagentand methyl-tert-butylether(MtBE).
Liversamples were homogenized priortotheextractionprocedure.Sample extractswere analyzed
usinghigh-pressureliquidchromatography-electrospray/tandemmass spectrometry(HPLC-
ES/MS/MS) inthe multipleresponse mode. PFOS levelswere quantitatedby externalstandard
calibration.Analyticaldetailsare includedinthisreport.

Specimens Collectedfrom Study Groups I through 4 (through 2J25/99):
Serum Specimens-550 specimens:9--14specimensianimal
LiverSpecimens--30 specimens

Specimens Collectedfrom theRecovery Group from 2127199to3107100-.
Serum Specimens-224 specimens:18-20 specimenslanimal
LiverSpecimens-1 2 specimensfromGroup 3 and Group 4 animals(8viabiopsy)

SPECIMEN RECEIPT

Specimens were receivedfromCovance Laboratoriesperiodically,duringthein-lifephaseofthisstudy,
from August 1998 throughMarch 2000.Specimens receivedwere frozenand on dryice.Specimens
were loggedinwiththe3M Lab and transferredtofreezersforstorageateither-55'C±lG-20'C or
-20*C ±10*C.

Controlmatricesused inliverand seraanalysesperformedduringTOX-030 were obtainedfrom
commercialsourcesand arepresentedinAttachmentA (seeTableA-1).Samples analyzedatthe3M
Lab willbe maintainedfor2 periodof 10 yearsand willbe storedatthelaboratoryat-20'C ±1O'C.
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Dme Corfflrmation Analyses

Dose confirmationanalyseswere performedon lactosedose samples (1:39and 1:499)collectedon
8/11/98duringthe in-iffephase ofthestudy:theresultsarepresentedinAttachmentA (seeTable A-2,
A-3).The dose confirmationdatawere collectedaccordingtoa method thatwas notfullyvalidated.

Dose confirmationwas performedbydilutingthelactosedose samples (1:39-1,000xand 1:499-
1,000x)withMilli-Owater,then extractedusingtheion-pairprocedure,diluted1:50and 1:5respectively
intothe linearrange oftheinstrument.Foreach sample (top,middle,bottom),a matrixspikewas
prepared(appmximately5000 pg/gand 400 pg/g)by spikingthedose solutionand thendilutingand
extracbngas describedabove.Inallcases,sampleswere analyzedversusan unextractedcurveusing
HPLC-ESIMS/MS. The instrumentalparametersand analyticalConditionsdescribedinETS-8-5.1were
used fordose solutionanalyses.The averagedose levelmeasured was confirmedtobe 99 ±27% of
thetargetconcentration.Matrixspikeswere recoveredat>60%.

MATERIALS AND METHODS

Chemical Characterization

Table2presentsinformationregardingcharacterizationofthetestsubstanceusedinthein-lifephaseof
thisstudy,and the analyticalreferencesubstanceused intheanalyticalphase ofthisstudy.

Table 2. CharacterizationofTest and AnalyticalReference Substances inStudy FACT TOX-030

TEST SUBSTANCE ANALYTICAL REFERENCE SUBSTANCES

CHEwcAL NAME KPFOS Potassium KPFOS Potassium THPFOS IH.lH,2H,2H-
Perfluorooctanesuffonate Perfluorooctanesulfonate perflucrooctanesulfonicadd

SOURCE 3M SpecialtyChemicalsDiv. 3M Special@yChemicalsDiv. ICN Biomedics,Inc.

ExpiFzA-noNDATE 8131/2001 8/3112C)01 1/01/2020

STORAGE CONE)MONS Frozen<-10*C Frozen:s-lo'C Ambienttemperature

CHEmicAL LOT NumBER 217 171 59909 53406

PHysicAL DESCRPNON
FC-95.Miitecrystalline Whitecrystallinepowder Brown powder Brownwaxy sdider

PURITY 86.90/a 86.4% N/A N/A

Reserve samples oftheanalyticalreferencesubstancewillbe storedatthe3M Lab fora periodof10
years,as willany reservesamples oftestsubstancereturnedfromthein-lifephase ofthestudy.

Method Summ2ries

Followingisa briefdescriptionofthelatestmethods used duringtheanalyticalphase ofthisstudyby
the3M Lab.Detaileddescriptionsofthemethods used inthisanalyticalphase arelocatedin
AttachmentC. As thepresentanalyticalphase ofthisstudyprogressed,more advanced methods
evolvedand eariiermethods were used withdeviabonsuntilamendments totheprotocolwere written.
Changes tothemethods includedtheuse ofmethyl-tert-butylether(MTBE)insteadofethylacetate,
curvesplottedby linearregressionweightedI/xinsteadofunweightedcurves,a reductioninthe sizeof
theanalyticalcolumn from 100mm to50mm, gradientchanges,and fasterHPLC cycletimes.A
summary ofprotocoland method deviationsispresentedinAttachmentB (seeTableB-1)ofthisreport.

3M EnvironmentalLaboratory Page 8

3M Env4-ronment-al Laboratory Pacre 8



3m Medical DepartTrenL- Study: T-6295.7 Report No. FACT TOX-030

laboratory Request Number-U2279

3M Medical Department Study:T-6295.7 Report No. FACT TOX-030
LaboratoryRequest Number-U2279

Preparatory Methods:

ETS-8-6.0,"ExtractionofPotassium Perfluorooctanesulfonateor otherFluorochemicalCompounds
from LiverforAnalysisusingHPLC-Electrospray/MassSpectrometr/'

Liversamples were homc>genized inwater.An aliquotofeach homogenate was spikedwith
THPFOS and extractedusingan ion-pairingextractionprocedure.An ion-pairingreagentwas
added tothe sample and the analyteionpairwas partitionedintoMTBE. The extractwas

transferredtoa centrifugetube and putonto a nitrogenevaporatoruntildry.Each extractwas
reconstitutedin1.0mL ofmethanol and passed througha 0.2pm nylonfilter,usinga 3 CM3

disposableplasticsyringeintoglassautosampler vials.

ETS-84.1, "ExtractionofPotassium PerfluorooctanesulfonateorOther Fluorochemical
Compounds from Serum forAnalysisUsing HPLC-Electrospray/Mass Spectrometr,/'

Sera samples were spiked withTHPFOS and extractedusingan ion-pairingextractionprocedure.
An ion-pai@ngreagentwas added tothesample and theanalyteionpairwas partitionedintoMTBE.
The MTBE extractwas removed and putonto a nitrogenevaporatoruntildry.Each extractwas
reconstitutedin1.0mL of methanol and passed througha 0.2pm nylonfilter,usinga 3 cm-,

disposableplasticsydnge intoglassautosampler vials.

Analytir-alMethods:

• ETS-8-7.0,"AnalysisofPotassium PerfluorooctanesulfonateorotherFluorochemicalsinLiver
ExtractsUsing HPLC-Electrospray/Mass Spectrometr/'

• ETS-8-5.1, "AnalysisofPotassium Perfluorooctanesulfonateor Other FluorochemicalinSerum
ExtractsUsing HPLC-Electrospray/Mass Spectrometry"

The analyses were performed by monitoringone ormore productionsselectedfrom a single
primaryioncharacteristicofa particularfluaror-hemicalusingHPLC/ESIMSIMS. For example,

molecularion499, selectedas theprimaryionforPFOS (C,F,,SO,-)analysis,was fragmented to
produce ion99 (FSO,-).Tne characte@sticion99 was monitoredforquantitativeanalysis.

An2WcW Equipment

The actualanalyticalequipment settingsused inthepresentanalyticalphase ofthisstudyvariedslightly
duringactualdata collection.The followingisrepresentativeofthesettingsused during',heanalytical

phase ofthisstudy.

Liquid Chromatograph: Hewlett-PackardoSeries1100 LiquidChromatograph system
Analyticalcolumn: KeystoneD Betasil'"Cie2x5O mm (5pm)
Column temperature:Ambient
Mobile phase components@

Component A: 2mM ammonium acetateinwater
Component B: methanol

Flow rate:300 pumin
Injectionvolume: 10 pL
SolventGradient:10 minutes
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Startat 1O%B
Hold at10%B for1.0minute
Increaseto95%B over4.5minutes
Hold at95%B for2.0minutes
Return to 1O%B over0.5minutes
Hold at10%B for2.0minutes

Mass Spectrometer MicromassO API/Mass SpectrometerQuattro11"TripleQuadrupole system
Software:Mass Lynx' 3.2
Cone Voltage:60V
CollisionGas Energy:40-6OeV
Mode: ElectrosprayNegaWe
Source BlockTemperature:1500C ±lOOC
Electrode:Z-spray
AnalysisType:MultipleReactionMonitoring(MRM)

Table 3. NegativeIonsMonitoredinFACT TOX-030

TARGETANALYRE PPJMARYION(amu) PRODUCT [ON(amu)

PFOS 499.0 99.0
THPFOS 427.0 80.0

Devi2tiorLs

Itshould be noted thatas theanalyticalphase ofthisstudyprogressed,method parameters were
evaluatedto improve ana@/ses.Eadiermethods were used withdeviationsuntilamendments tothe
protocolwere written.Deviationsfromtheoriginalprotocoland methods aredocumented inthe
AttachmentB (seeTableB-1).

DATA QUALITY OBJECTIVES AND DATA INTEGRITY

The followingdata qualityobjecbves(DQOS) were indicatedintheprotocolforthisstudy:

• Linearity:The coefficientofdetermination(@)equaltoorgreaterthan0.98

• Limitsof Quantitation(LOQ):The Method DetectionLimit(MDL) forPFOS is12 ppb forserum
and 15 ppb forliver.The LOQ isequaltothelowestacceptablestandardinthecalibrationcurve.

• Duplicate/AcceptablePrecision:Precisionwas reproducibletowithin30%

• Spike/Ar-ceptableRecoveries:70-130%

• Confirmatory Methods: Indeterminatesamples may be re-@nalyzedusinga confirmatorymethod.
Ifa confirmatorymethod isused,an amendment tothisprotocolshouldbe written.

• Demonstration ofSpecificity:Specificitytobe demonstratedby chromatographicretentiontime
and mass spectraldaughterioncharacterization.
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DATA SUMMARY, ANALYSES, AND RESULTS

Dataqualityobjectivesfortheanalyticalphase ofthisstudyouflinedinthe3M Lab protocolforFACT
TOX-030 (seeAttachmentB)were metwiththeexceptionsnotedinthisreport.

Summary of Quality Control Analyses Results
• Linearity:The coefficientofdetermination(@)ofthestandardcurvewas @!0.985.

• CalibrationStandards: Quartitationofthetargetanalyteswas based on linearregression
analysis(unweighted- priorto3/5/99,unweightedorI/xweighted-3/5/99to3/19/99,and 1/x
weighted-3/19/99toend ofthestudy)oftwoextractedmatrixcurvesbracketingeach groupof
samples,exceptas notedinthedeviationsummary, Highorlowpointson thecurvemay have
been deactivatedtoprovidea betterlinearfitoverthecurverangemost appropriatetothedata.
Low curvepointswithpeak areaslessthantwotimesthatoftheextractionblankswere deactivated
todisqualifya datarangethatmay have been significantlyaffectedby backgroundlevelsofthe
analyte.Occasionally,a singlemid-rangecurvepointthatwas an obviousoutlierwas deactivated.
Quantitationofeach analytewas basedon theresponseofone specificproductionusingthe
multipleresponse-monitoringmode oftheinstniment(seeAttachmentC).

• Limitsof Quantltation(LOQ):The LOQ isequaltothelowestacceptablestandardinthe
calibrationcurve(definedas a standardwithin±30% ofthetheoreticalvalue),and isatleasttwo
timestheanalytepeak areadetectedintheextractionblanks.Thisvaluedoes notexceed the
validatedLOQ ofthemethod fordatathatisaccepted(seeAttachmentD, TableD-6).

Table4. Determinationof PFOS LOQ inTOX-030 Analyses

ANALYTE-MATRLX LOQ

PFOS-Sera 4.39-15.2ng/mL

PFOS-Liver 26.9---60.1ng/g

• Blanks: AJIblankswere below thelowerlimitofquantitationforthecompounds ofinterest.To
simplifyanalysesthatwere complicatedby endogenous levelsoffluorochemicalsinunexposed
monkey sera,rabbaserawas selectedas a suitablesurrogatematrix.

• Duplicate/AcceptablePrecision:Precisionwas determinedby analysisofMS/MSD and was
reproducibletowithin30%.

• MatrixSpikes: Matrixspikesand matrixspikeduplicateswere extractedwitheach setofsamples
and analyzedduringanalyticalrunsatthe3M Lab.AJIseramatrixspikeswerewithin±30% ofthe
theoreticalconcentration.Matrixspikespreparedinliverwere compliantwithin±30%, withthe
exceptionofone spikethatwas preparedwithDay-393 samplesand had a lowrecovery.The
matrixspikewas reextrac*,edand therecoverywas within±30% ofthetheoreticalconcentration.

• Spike/AcceptableRecoveries:Spikerecoveriesof±30% ofexpectedvalueswereachievedfor
allmatrixspikespreparedinsera.Withone exception(notedearlier),matrixspikespreparedinliver
were within±30%.

• Use ofSurrogates:The surrogate(THPFOS) was added toallsamplesand standards.THPFOS
was notused forquantitation,butwas used tomonitorforgrossinstrumentfailure.After11/04/99,
thesurrogateresponseofeach analyticalrunwas verifiedtodeterminethatitdidnotvarymore
than:t5O%fromthemean withineachanalyticalrun.No problemswere observedwiththesedata.
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Assuming spikerecoverystudiesforma suitableindicationofendogenous analyterecovery,dataare
quantitativeto±30%. The validityofthisassumptionhas notbeen verifiedbyothertechniques.

Summary of Sample Results
• Samples from ControlAnimals:Low levelsofPFOS wereoftendetectedintheseraand liverof

thecontrolanimals.These levelswere significanuylowerthanthosefoundinthelowdose test
animals.

• Samples from Dosed Animals:Ingeneral,PFOS levelsfoundintheseraand liverofthetest
animalsincreasedwithdose group.PFOS levelsincreasedas dosage increased;significant
dfferencesbetween male and femalePFOS levelswere notobservedinsera.However,Group 4
males had notablyhigherPFOS levelsinliversamplesthanGroup 4 females.Detailedsample
dataispresentedinAttachmentsD and E.

STATISTICAL METHODS AND CALCULATIONS

Stadsticalmethods were limitedtothecalculationofmeans and standarddeviations.See AttachmentF
forexample calculationsused togeneratetheliverand serum sampledatainTOX-030.

STATEMENT OF CONCLUSION

Under theconditionsofthepresentanalyticalphase ofthisstudy,PFOS was detectedintheseraand
liversamplesofGroups 2,3,and 4 animals.The ControlGroup 1 animalsshowed minimalamounts of
PFOS. PFOS levelsincreasedas dosage increased;significantdifferencesbetween male and female
PFOS levelswere notobservedinsera.However,Group 4 (highdose)males had notablyhigherPFOS
levelsinliversamplesthanGrou@4 females.

Data qualityobjectivesfortheanalyticalphase ofthisstudyoutlinedinthe3M Lab protocolforFACT
TOX-030 (seeAttachmentB) were met withtheexceptionsnotedinthisreport.

LIST OF ATTACHMENTS

• AttachmentA: ControlMatrixCharacterizationand Dose ConfirmationAnalyses

• Attachment B: Protocoland DeviationSummary
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ATTACHMENT A
CONTROL MATRIX CHARACTERIZATION AND DOSE CONFIRMATION ANALYSES

TableA-1.Characterizationofthe ControlMatricesUsed forLiverand SeraAnalysesInStudy FACT TOX-030

CONTROL MATRD( FZABBrrSERum FZABBrrSERUM MONKEY SERUM MONKEY SERUM MONKEY SERUM

Sourr,e Sigma Chemir-als Sigma Chemicals LampireBiological SierraBiomedical NIR
ExpirationDate 01/01/2010 01/01/2010 N/R 01/01/2010 01/01/2010
StorageConditions Frozen-20'C Frozen-20'C Frozen-50*C Frozen-20*C Frozen-20'C
ChemicalLot 118H8418 47H4641 111022515 ' #LY2NO N/R
Physical RabbitSerum RabbitSerum Monkey Serum Monkey Serum Monkey SerumDescdpflon

CONTROL MATRIX RABBRTLNER RABBRTLNER PABi3rTLrvER RABBRT LIVER MONKEY LIVER

Source Coming Hazleton N/R Coming Hazleton Coming Hazleton SierraBiomedical
ExpirationDate 12/01/1999 12/01/1999 01/01/2010 01101/2010 01/01/2010
StorageConditions Frozen-20'C Frozen-20oc Frozen-20'C Frozen-20*C Frozen-50*C
Chomir-alLot F00007 N/R F00005 F00009 N/R
Physical

RabbitLiver RabbitLiver RabbitLiver RabbitLiver Monkey LiverDescription

N/R-not recorded

3M EnvironmentalL-aboratory Page A-1
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

3M MedicalDepartment Study:T-6295.7 ReportNo. FACT TOX-030
LaboratoryRequest Number-U2279

TableA-2.LactoseDose Verification(PFOS)forStudy6329-223-8/21/99

EXPECTED MEASURED %REC.
EXPECTED MEASURED

CONC. C40NC. FOR
CALC. CALC.

AVERAGE
Sm %REC. FOR

(ng/mL) (ng/mL) ng/mL CONC. CoNr- DEVLAT$ON pglg

(Pwg) (Pwg)

1:39DOSE(25000Ppm PFOS)

Top 580 479 83% 25000 2D647 83%
Middle 500 650 130% 25000 32537 130%
Boftom 500 422 84% 25000 21108 24764 6736 ±27% 84%

average/std.deviabon= 99% ±27%

1:499DosE (2000Ppm PFOS)

Top 411) 305 74% 2000 1490 74%
Middle 404 287 71% 2000 1425 71%
Boftom 400 272 68% 2000 1361 1425 64.5±5% 68%

average/std.deviaton= 71% ±3%

ActualMS Concentration-Actualbackgroundconcentrabon,dividedbyexpected,times100
(Spikedtoolowwhichaccountsforthewidedifferencesinrecovery)

TableA-3.LactoseDose Verifir-ation(PFOS-Matrix Spikes)forStudy 6329-223--a/21199

EXPECTED ACTUAL %PEC. CALCULATED EXPECTED ACTUAL
sm

%REc.
CONC. CONC. FOR CONC. CONC. CALC. CONC. AVERAGE

DEVTATION
FOR AVERAGE

(ng/mL) I (ng/mL) I ng/mL (pg/g) (Pgtg) (pg/g) pgtg

1:39DOSE (25000 Ppm PFOS) MS

Top 604 507 84-/. 21858 10.8 12.1 112%
Middle 524 485 92-/. 24252 12.5 -82.8 -664*
Bottom 524 438 83% 21889 12.5 7.82 22666 1374 ±6% 63% 87%

1:499DOSE (2000Ppm PFOS) MS

Top 606 475 78% 2320 9.77 8.30 85%
Middle 600 447 75% 2217 9.92 7.93 80%
Boftom 596 440 74% 2202 10.0 8.41 2246 64.5±3-/.4 84%

eThisvaluisan outierandwasnotusedinanycalculatons

3M Environmental Laboratory Page A-2
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3m Medical Department Study: T-6295.7 Reucrt No. FAC-1 TOX-030

laboratcry Request Number-U2279

3M MedicalDepartmentStudy.T-6295.7 ReportNo.FACT TOX-030
LaboratoryRequest Number-U2279

ATTACHMENT B

PROTOCOL AND DEVIATION SUMMARY

Table B-1.DeviationSummary forFACT TOX-030

DEviATioN DATES OF OCCURRENCE IMPACT ON STUDY

MTBE was usedas an extacfimsolvent
2/5/99,219m,5/18m, 6/11/99 No negativeimpacton the StK"tBE impmved the absolute

insteadofethylacetate. recoveriesand shortenedextm(tontime.
F@pettewas used insteadofOxford

10/14199 No negadve impact on the study.dispenser.

Curvesplottedbylinearregression
2/13/99,3/5%,3/12199,3119/99,

weightedltxratherthanby linear 3/20/99,3/21/99,3/23M.3/24199, No negativeimpacton thestxty-l/xweightedcurvesimproved
3/25%. 4r7t99,4111199,4/12199, the precisionand accuracy ofanalysis.

regressionas specifiedinte pmtoool.
4117/99,5/191%, 5r22/99,&S%. 6/14/99

No negativeimpacton thestudy--The accuracy ofcalibration
3/5/99,3/gM. 3/1&99. 3/16/99, checks analyzedevery fivetotensamples wasmonitoredtoA second extractedmatrixcurve was not

5/19/99,5/22199,10126199.1121/00. ensure contnued accuracy oftheanalysis.The OC providedbyused tobracketsamples.
3t24/00,4/27100 the calibrabonchecks issufflcientand &* data quality@Mllnot be

adverselyaffected.

Recorded extractcnmethod
6/11/99 No negativeimpacton thestudy-New method was followed.

FACT-M-1.0 ratherthan FACT-M-1. 1. even though oldmethod was recorded.

Folkwed extractionmethod ETS43-6.0
10/14199,10/25/99.1/191DO.ar22J()O

No negativeimpacton thesbidy---Newvalidatednied)od
ratherthan FACT-M- 1.1. providesimprovements inprecisionand extractiontime.

Folla.vedanalyticalmethod ETS-8-7.0 7/29199,10120/99,lOr22/99.10/26/-09, No negativeimpacton thestudy--New validatedrnetiod
ratherthan FACT-M-2. 1. 10127199, 1128100.3124/00,3128/00 providesimprovements inprecision,accuracy and analysistime.

Follov.,edanaly@l ff)etiwETS-&5.0
3io5l99,N0599

No negativeimpacton thestudy--New validatedmethod
ratherthanFACT-". 1. Providesimprovements inprecision.accuracy and analysistime.

Samples extractedusing0.5mL rather No negativeimpacton thestudy-Studies indicatethatdata
than 1.0mL due toinsufficientsample.

10/25/99
qualityisnotjeopardizedusing0.5 mL ofsera.

Folloveedextractionmethod ETS43-4.0
3YO2/99, 3103/99

No negativeimpacton thesbidy-New validatedmethod
ratherthan FACT-M-3.1. providesimprovements inprecisionand extra(:bcntime.

Matrixspikeswere notspikedwith
11/3/99

Adequate QC was preparedwth thesample set unspiked
st3ndard(Used as blanks). samp;es pose no negabve impact c)nthe study.

Contruing calibrationstandardswere not
Nlid-levelcurvestandardswere substitutedas QC forthe non-

11/3/99 spiked calibraboncheck standards;the unspiked calibration
spikedwth standarddue toanalysterror.

standardspose no negativeimpact tothe sbudy.

Studies indicatethatdata accuracy and precisionmay be
Samples extractedus4ng <0.5 mL due to

Z-5199,2/9M. Y2/99,MM, 3/10/99,
affectedwhen serasamples lessthan0.5 mL were extracted.

insufficientinitialsample volurm. 3/12/99,3/15/99,3/16199,4/6M, 4/8/99,
Data reportedfrom extractionofsamples lew than 0.5 mL is

812599, 11/3/99,4/21/00
noted inthedata tables.
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
3,1*1EnvironmentalTechnology PO Box 33331 laboratory Request Number-U2279
and Services St.Paul,%IN 55133-3331 Protocol #FACT-TOX-0306127786442

Study Title

26-Week Capsule Toxicity Study with

PerfluorooctaneSulfonicAcid Potassium Salt(T-6295)in
Cynomolgus Monkeys

PROTOCOL

Author
Lisa Clemen

Date:
January 25, 1999

Performing Laboratory
3M Environmental Technology & Safety Services

3M EnvironmentalLaboratory
935 Bush Avenue

St.Paul,MN 55106

LaboratoryProjectIdentification
FACT-TOX-030
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3m Medical Department Study: T-6295.7 ReDort No. FACT TOX-030
laboratory Request Number-U2279

Protocol#FACT-TOX-030

StudyIdentification

26-Week CapsuleToxicityStudywith
PerfluorooctaneSulfonicAcid PotassiumSalt(T-6295)in

CynomoigusMonkeys

TestMaterial Perfluorooctanesulfonicacidpotassiumsalt
(T-6295)

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

Sponsor Representative Andrew Seacat,Ph.D.
3M ToxicologyServices
Telephone:612-575-3161
Facsimile:612-733-1773

Study Director KristenHansen,Ph.D.
3M EnvironmentalTechnologyand Safety
Services
Building2-3E-09
651-778-6018

Study Location(s)
In vivo TestingFacility Covance Laboratories,Inc.

3301 Kinsman Boulevard
Madison,Wisconsin 53704

AnalyticalTestingLaboratory 3M EnvironmentalLaboratory
Buildinc,2-3E-09

a935 Bush Avenue
St.Paul,MN 55106

Proposed Study Timetable
Study InitiationDate January25,1999
Study Completion Date January25,2000
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

Protocol#FACT-TOX-030

1. STUD Y

Twenty-sixweek capsuletoxicitystudywithpotassiumperfluorooctanesulfonicacid(T-6295)in
cynomolgus monkeys.

2. PuRposE

This analyticalstudy isdesigned todeterminelevelsofpotassiumperfluorooctanesulfonate

(PFOS) intheliverand serum ofcynomoigus monkeys. Additionaltissuesor fluidsmay be
analyzed. The in-lifeportionof thisstudywas conductedatCovance Laboratories,study #6329-
223.

3. REGuLAToRyCompLiANcE

This study willbe conducted in accordance with the United StatesEnvironmental Protection
Agency Good Laboratory PracticesStandards,40 CFR 792,with theexceptionthatanalysisof

the testmaterialmixtureforconcentration,solubility,homogeneity,and stabilitywillnot be
conducted, and istheresponsibilityoftheSponsor.

4. QUALITY ASSURANCE

The 3M Environmental LaboratoryQualityAssurance Unit willreview theprotocoland audit

study conduct,data, and finalreporttodeterminecompliance with Good LaboratoryPractice
Standards and with 3M Environmental LaboratoryStandardOperatingProcedures.

5. TESTMATERIAL

5.1 Refer toCovance Laboratoryprotocolforstudy#6329-223.

6. COIVTROL MATRICES

6.1 Identification Monkey liverand serum and/orrabbitliverand serum, traceability
numbers willbe recordedintheraw dataand includedinthefinalreport

6.2 Source Covance Research and/orSigma Chemical

6.3 Physical Description Monkey liverand serum and/orrabbitliverand serum

6.4 Purify and Stability Not applicable

6.5 Storage Conditions Frozen at -20 'C ± 10 OC or-55 OC ± 10 OC

6.6 Reserve Matrix A portionofthecontrolmatrix willbe retainedinthe archivesforas

long as the qualityof the preparationaffordsevaluation,but not longerthan ten years
followingtheeffectivedateof thefinaltestrule(ifapplicable).

6.7 Disposition Matriceswillbe retainedper GLP regulation.Certainmatrices(feces,
urine,and blood)may be disposedafterQAU verification.

3M EnvironmentalLaboratory Page 3 of9
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3m Medical Department St---udy:T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

Protocol#FACT-TOX-030

6.8 SafetyPrecautionsRefertoMSDS forchemicalsused.Wearappropriate
laboratoryattire,and followadequateprecautionsforhandlingbiologicalmaterialsand
preparingsamples foranalysis.

7. REFERENC-E MATERIAL

7.1 IdentificationPotassiumperfluorooctanesulfonate(PFOS),lot#s171,215,or217
(equivalentlots)

7.2 Source 3M SpecialtyChemicals

7.3 Physical DescriptionWhitepowder

7.4 Purityand StabilityResponsibilityoftheSponsor

7.5 Storage Conditions Room temperature

7.6 Reserve MaterialA reservesamplefromeachbatchofPFOS usedinthisstudywill
be retainedas longasthequalityofthepreparationaffordsevaluation,butnotlonger
thantenyearsfollowingtheeffectivedateofthefinaltestrule(ifapplicable).

7.7 Disposition Unused referencematerialwillberetainedforuseby the3M
EnvironmentalLaboratoryand willbe discardedwhen thequalityofpreparationno
longeraffordsevaluation.

7.8 Safety Precautions RefertoMSDS forchemicalsused.Wear appropriate
laboratoryattire,and followadequateprecautionsforhandlingbiologicalmaterialsand
preparingsamples foranalysis.

S. TEST SYSTEM

Cynomolgus monkeys were used as the testsystem, and were maintained and dosed as described
inCovance protocol#6329-223. Group Icontrolanimalsdidnotreceivethetestsubstance.
Groups 2,3,and 4 receivedthetestsubstancedailyfor26 weeks,atconcentrationsof0.02,0.5,
and 2.0mgfkg/day,respectively.RefertoCovance protocol#6329-223fortabularpresentation
of data.Two animalseachfrom Groups 1,3,and 4 weredesignatedasrecoveryanimalsand
were allowedatleasta 13 week, which may be extended,recoveryperiodaftercessationof
treatment.

9. SPECIMEN AND SAMPLE RECEIPT

The 3M EnvironmentalLaboratorywillreceivehomogeneitysamplesfordoseanalysisand
specimensofthefollowingbody tissuesand fluidsfrom theindicatedpointsinthestudy.All
specimenswillbe packedon dry iceforshipping.

3M EnvironmentalLaboratory Page 4 of9
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3m Medi-cal Depar-"men'-Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Numher-U2279

Protocol#FACT-Tox-030

Body tissue/fluid Collected Expected# of
specimens

Serum- allanimals 7 days priortotreatment 616 from main
7 days posttreatment study
everytwo weeks duringtreatment 24 additionalfrom
and recovery recovery

Urine and feces- recoveryanimals Day zeroofrecovery 24 urine
6,30,and 90 (witha potential180) 24 feces
daysof overy

Liver- allanimals Afterterminationofthestudy

Totalnumber oftestanimals:32
Totalnumber ofcontrolanimals:12

Specimens sentto3M EnvironmentalLaboratorieswillbe receivedand trackedaccordingto
applicableStandardOperatingProcedures.

10.PREPARATORY METHODS

10.1 FACT-M-1.0, ExtractionofPotassiumPerfluorooctanesulfonateorOther Anionic
FluorochemicalSurfactantfrom LiverforAnalysisUsing HPLC-Electrospray/M ass
Spectrometry

10.2 FACT-M-3. 1,ExtractionofPotassium Perfluorooctanesulfonateor Other
FluorochemicalCompounds from Serum or OtherFluidforAnalysisUsing HPLC-
Electrospray/MassSpectrometry

10.3 Ifpreparatorymethods otherthan thoselistedabove areused,an amendment tothis
protocolwillbe written.Any deviationsfrom thesemethods willbe documented and
includedwiththestudydata.

11.ANAL Y77CAL METHODS

11.1 FACT-M-2.0, AnalysisofFluorochemicalsinLiverExtractsUsing HPLC-
Electrospray/MassSpectrometry

11.2 FACT-M-4. 1,AnalysisofPotassium Perfluorcoctanesulfonateor Other
FluorochemicalsinSerum orOtherFluidExtractsUsing HPLC-Electrospray/M ass
Spectrometry

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

3M EnvironmentalLaboratofy Page 5 of9
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laboratory Request Number-U2279

Protocol#FACT-TOX-030

12.DATA QUALITY OBJEC77VES

The number ofspikes/duplicates,useofsurrogates,and informationon otherdataquality

indicatorsare includedin the analyticalmethods. In addition,the followingcriteriawillbe met:

12.1 Linearityr2 >-0.98

12.2 Limits of detection/ quantitation

12.2.1 Method Detection Limit (N4]DL) for PFOS

a) Serum: 12 ppb

b) Liver: 15 ppb

12.2.2 PracticalQuantitationLimit (PQL) - Equal tothelowest standardin the

calibrationcurve

12.3 Duplicate acceptable precision < 30% for themethod

12.4 Spike acceptable recoveries 70% - 130%

12.5 Use of confirmatory methods Indeterminatesamples willbe re-analyzedusing a

confirmatory method. Ifa confirmatory method isused,an amendment to this

protocolwillbe written.

12.6 Demonstration of specificity Chromatographic retentiontime,mass spectral

daughter ion characterization.

13.SuB-CoNTRAcTED ANALYSIS

13.1 All analysesas detailedin thisprotocolwillbe performed at3M Environmental

Laboratories,Building 2-3E-09, 935 Bush Avenue, St.Paul,MN 55106.

13.2 An amendment to th

'

isprotocolwillbe writtenifanalysesareperformed at

laboratoriesother than the 3M Environmental Laboratory.

14.STATISTICAL ANALYSIS

Averages and standard deviationswillbe calculated.The statisticalmethods thatwillbe used are

described below:

14.1 Data transformations and analysis Data willbe reportedas the concentration

(weicrht/weightor weight/vol)of PFOS or metaboliteper tissueor fluid.tp

14.2 Statistical analysis Statistics used may include regression analysis of

concentrationsover time,and standard deviationscalculatedforthe concentrations

within each dose group. Ifnecessary,simple statisticaltests,such as Student's ttest,

may be applied toevaluate statisticaldifference.
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

Protocol#FACT-TOX-03o

15.REPORT

A reportoftheresultsofthestudywillbepreparedby 3M EnvironmentalLaboratory.The report
willinclude,but not be limitedto,thefollowing,when applicable:

15.1 Name and addressof thefacilityperformingthestudy

15.2 Dates upon which the studywas initiatedand completed

15.3 A statementofcompliance by theStudy Directoraddressingany exceptionstoGood
Laboratory PracticeStandards

15.4 Objectivesand procedures asstatedintheapproved protocol,includin-any changes
intheoriginalprotocol

15.5 The testsubstanceidentificationby name, chemicalabstractsnumber orcode number,

strength,purity,and compositionor otherappropriatecharacteristics,ifprovided by
theSponsor

15.6 Stabilityand thesolubilityof thetestsubstancesunder theconditionsof
administration,ifprovided by theSponsor

15.7 A descriptionof themethods used toconduct thetest(s)

15.8 A descriptionofthetestsystem

15.9 A descriptionof any circumstancesthatmay have affectedthequalityor theintegrity
of the data

15.10 The name of theStudy Directorand thenames of otherscientists,professionals,and
supervisorypersonnelinvolvedinthestudy

15.11 A descriptionof thetransformations,calculations,oroperationsperformed on the

data,a summary and analysisof theanalyticalchemistry data,and a statement of the
conclusionsdrawn from the analyses

15.12 Statisticalmethods used toevaluatethedata,ifapplicable

15.13 The signed and dated reportsofeach oftheindividualscientistsor otherprofessionals
involvedinthestudy,ifapplicable

15.14 The locationwhere raw dataand thefinalreportaretobe stored

15.15 A statementpreparedby the QualityAssurance Unit listingthedatesthatstudy

inspectionsand auditswere made, and thedatesofany findingsreportedtotheStudy
Directorand Management

Ifitisnecessaryto make correctionsoradditionstoa finadreportafterithasbeen accepted,the
changes willbe made intheform ofan amendment issuedby theStudy Director.The
amendment willclearlyidentifythepartof thefinalreportthatisbeing amended, thereasonsfor
the amendment, and willbe signed by theStudy Director.
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

Protocol#FACT-TOX-030

16.LocATION OF RAwDArA, RECORDS, AND FiNALREponT

Originaldata,orcopiesthereof,willbeavailableat3M EnvironmentalLaboratorytofacilitate
auditsof thestudy during itsprogressand beforeacceptanceofthefinalreport.When thefinal
reportiscompleted,alloriginalpaperdata,includingthoseitems listedbelow,willbe retainedin
the archivesof 3M Environmental Laboratoryforatleasta periodoftime asspecifiedby
regulation,and as establishedby 3M EnvironmentalLaboratoryStandardOperatingProcedures.

16.1 The followingraw dataand recordswillbe retainedinthestudyfolderinthe

study/projectarchivesaccordingto3M Environmental LaboratoryStandardOperatinc,
Procedures:

16.1.1 Approved protocoland amendments

16.1.2 Study correspondence

16.1.3 Shipping records

16.1.4 Raw data

16.1.5 Approved finalreport(originalsignedcopy)

16.1.6 Electroniccopiesof data

16.2 The following supportingrecordswillbe retainedseparatelyfrom the study folderin
thearchivesaccordingto3M Environmental LaboratoryStandardOperating
Procedures:

16.2.1 Trainin-records

16.2.2 Calibrationrecords

16.2.3 Instrumentmaintenance logs

16.2.4 Standard Operating Procedures,Equipment Procedures,and Methods

17.SPEctmEN RETENTION

Specimens willbe maintained in thelaboratoryspecimen archivesfora periodof time as
specifiedby regulationor aslong as thequalityofthepreparationaffordsevaluation,butnot

longerthan tenyearsfollowingtheeffectivedateofthefinaltestrule(ifapplicable),and as
establishedby 3M Environmental LaboratoryStandard OperatingProcedures.

18.PROTOCOL AMENDMEIVTS AND DEVIATIONS

Planned changes totheprotocolwillbe intheform ofwrittenamendments signed by theStud'Y
Directorand theSponsor's Representative.Amendments willbe consideredaspartof the
protocoland willbe attachedtothefinalprotocol.Allchanges totheprotocolwillbe indicatedin
thefinalreport.Any otherchanges willbe intheform of writtendeviations,signedby theStudy
Directorand filedwith theraw data.
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

Protocol#FACT-TOX-030

19.ATTAcHmENTs

19.1 AttachmentA Preparatoryandanalyticalmethods

20.SIGNATuREs

z@z@ @7,
Andrew Seacat,Ph.D.,Sponsor Representative Date

KristenHansen, Ph.D.,3M EnvironmentalLaboratoryStudy Director Date
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3M Envi-ronmental Laboratory Page 24



3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

GLP Study

ProtocolAmendment

StudyNumber: FAC-T-TOY,-D3D Lvcnu- (p@aq-2@l

StudyTitle:@L L@@u-k
Toxici@S6@@ ?FOS i,,C@,'%Dr^clts

StudyDirector:krijAi2nia

Amendment Date: 03)oq)qq Amendment Number:

This amendment modifiesthefollowingportionoftheprotocol:

10 Mpl@.As anA iiA.I@@-ci@u@@.As

FACT-m-q.)F,@CT-Yn-3-taiJ rAs 4]u, s<fjitfnex-@aAoA arLc4

-ihe. Yrtl@ods ha,,- 1,>ttr, tApdaQ @D Ers- 8-@.o

C4r\@-ETS- 3-5.b. upjalf-i4r-e@@oAs w-,ii@, LA@e3 @hp- r-p-rna,ri,-Vl

@erurn tx4rc-@'onT (4nA CAnal@ses,

Approved by:

Stuhy Director Date

3M En-vironmental Laborato--y Page 25
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laboratory Request Number-U2279

StudyTitle
26-Week CapsuleToxicityStudywithPerfluorooctaneSulfonicAcid

Potassium Salt(PFOS, T-6295) inCynomolgus Monkeys

PROTOCOL AMENDMENT NO. 2

Amendment Date:
April29,1999

PerformingLaboratory
3M EnvirorunentalTechnology & SafetyServices

3M EnviroromentalLaboratory
935 Bush Avenue

St.Paul,MN 55106

Laboratory Project ldentirication
ET&SS FACT-TOX-030

LIRN U2279
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3m Medical Department Study: T-629S.7 Report No. FACT TOX-030

laboratory Request Number-U2279

PrOtOcOlFACT-TOX-030
Amendment 2

This amendment modifiesthefollowingpartion(s)ofthe protocol:

1. PROTOCOL READS: Inamendment1,section10PreparatoryMethodsandSectionII
AnalyticalMethods were updatedtoETS-8-4.0 and ETS-8-5.0 astherevisedserum
extractionand analyticalmethods. ll.siql

AMEND TO READ: These methods were revisedon 41XI99 toETS-8-4.1and ETS-8-5.1
which willbe used forallfutureanalyses.

REASON., The methods were revisedforclarificationand toincludelinearregression,1/x
weightingforinitialcurves.

Amendment Approval

7130
AndrewSeacatPh.D.,SponsorRepresentative Date

K.risJ.Hansen Pfi.D.,Study Director Date

3M EnvironmentalLaboratory
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3m Medical Department Study: T-629S.7 Report No. FACT TOX--130
laboratory Request Number-U2279

StudyTitle
26-Week CapsuleToxicityStudywithPerfluorooctaneSulfonicAcid

Potassium Salt(PFOS, T-6295) inCynomolgus Monkeys

PROTOCOL AMENDMENT NO. 3

Amendment Date:
June 03, 1999

PerformingLaboratory
3M EnvirorunentalTechnology& SafetyServices

3M EnviromnentalLaboratory
935 Bush Avenue

St.Paul,MN 55106

Laboratory Project ldentirication
ET&SS FACT-TOX-030

LIRN U2279
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

ProtocolFACT-TOX-030
Amendment 3

Thisamendment modifiesthefollowingportion(s)oftheprotocol:

1. PROTOCOL. READS: Section10PreparatoryMethodsand SectionIIAnalyticalMethods list

FACT-M-1.0 and FACT-M-2.0 astheliverextractionand analyticalmethods.

AMEND TO READ: These methodswere revisedon 06/03/99 toFACT-M- 1.1 and FACT-M-
2.1which willbe used forallfutureanalyses.

REASON: The methods were revisedforclarificationand toexpand on thelistoftarget

aiialytes.

Amendment Approval

J-4@@ 2:@ol@t -713D /Ilq

Andrew SeacatPh.D.,Sponsor Representative Date

411",,
KrisJ.Ha@nsenPh.D.,StudyDire--tor Date

3M Environmental Laboratory
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laboratory Recruest Number-U2279

StudyTitle

26-WeekCapsuleToxicityStudywithPerfluorooctane
SulfonicAcidPotassiumSalt(T-6295)inCynomolgus Monkeys

PROTOCOL AMENDMENT NO. 4

Amendment Date:
April25,2000

Performing Laboratory
3M Environmental Technology & Safety Services

3M Environmental laboratory
935 Bush Avenue

St.Paul,MN 55106

Laboratory ProjectIdentification
FACR Tox-030

ET&SS LRN-U2279
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3m Medical DepartTrent Study: T-6295.7 Report No. FACT TOX-030
laboratory Request NuTnber-U2279

ProtocolLRN-U2279
Amendment Number 4

This amendment modifiesthe followingportion(s)ofthe protocol:

1. PROTOCOL READS:
The sponsor forthe presentstudywas identifiedas Andrew Seacat,Ph.D.
AMEND TO READ:
The roleofsponsor forthepresentstudywas reassignedtoJohn L.Butenhoff,
Ph.D. as of the date of signatureapproval ofthisprotocolamendment.

REASON:
To ensure thatthe study directordoes not also carrythe dutiesof study sponsor, the
sponsor rolewas reassigned.Inthismanner, personnel responsibilitiesand
workload are more evenly balanced.

2. PROTOCOL READS:
On page 2 of the protocol,KrisHansen isidentifiedas the study directorforthe
analyticalphase of the study.Peter Thomford isalso identifiedas a study director,
but forthe in-lifephase of the study (see Covance LaboratoriesProtocol6329-223).

AMEND TO READ:

On page 2 of the protocol,Andrew Seacat willbe identifiedas the study director,
KrisHansen willperform the dutiesof the principalanalyticalinvestigator,and Peter
Thomford willbe identifiedinthe finalreportas the principalin-lifeinvestigatoras of
the date of signatureapproval of thisprotocolamendment.

REASON:

The originalstudy design identifiedtwo study directors;one forthe in-lifephase of
the study and one forthe analyticalphase ofthe study.The roleof study director
has been reassigned inan effortto ensure compliance with Good Laboratory

PracticeStandards thatoutlinestudy personnel requirements.

3. PROTOCOL READS:
10. Preparatory Methods:

10.1 FACT-M-1.1, "Extractionof Potassium Perfluorooctanesulfonateor Other

Fluorochemical Compounds from LiverforAnalysis Using HPLC-
Electrospray/Mass Spectrometry"

AMEND TO READ:
10. Preparatory Methods:

10.1 ETS-8-6.0, "Extractionof Potassium Perfluorooctanesulfonateor Other
Fluorochemical Compounds from LiverforAnalysisUsing HPLC-
Electrospray/Mass Spectrometry"

REASON:

The method was revisedto includeextractionsofother tissuetypes and the use of

methyl-tert-butylether(MTBE) insteadofethylacetateinthe extractionprocess.

4. PROTOCOL READS:

11. Analytical Methods:

3M EnvironmentalLaboratory
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ProtocolLRN-U227,9
Amendment Number 4

11.1 FACT-M-2. 1,"Analysisof FluorochemicalsinLiverExtractsUsing H PLC-
Electrospray/Mass Spectrometry'

AMEND TO READ:
11. Analytical Methods:

11.1 ETS-8-7.0, "Analysisof Potassium Perfluorooctanesulfonateor Other
Fluorochemical Compounds inLiverExtractsUsing HPLC-
Electrospray/Mass Spectrometr/'

REASON:
The method was revisedto includecurves plottedby linearregressionweighted 1/x
and a reduced cycletime from 13.5 minutes to 9.0 minutes.

5. PROTOCOL READS:
8. Test System

Refer to the Covance protocol#6329-223 fortabularpresentationof data.Two
animals each from Groups 1,3,and 4 were designated as recovery animals and
were allowed atleasta 13 week, which may be extended, recovery period after
cessation oftreatment.

AMEND TO READ:

8. Test System
A tabularpresentationof thetestsystem data willbe included inthe finalreport
forthisproject(FACT Tox-030).Four animals each (two/gender)from Groups 1,
3, and 4 were designated as recovery animals and were observed fora recovery
period aftercessation of treatment untilstudy cut-offon March 7, 2000 (Week
80).The observationand analysisofthe recovery group IIIanimals beyond the
cut-offdate ofthisstudy willbe reported ina new long-term_recovery study.

REASON:
Additionalanimals were assigned tothe recovery group followingapproval of the
protocolforFACT Tox-030. A new study willreportthe long-term recovery of the
remaining animals from recoverygroup III(mid-dose group).

6. PROTOCOL READS:

9. Specimen and Sample Receipt: (Sample ReceiptTable]
Expected # of Specimens:

Serum-all animals:616 from main study,24 additionalfrom recovery
Urine and feces-recovery animals:24 urine,24 feces
Liver-allanimals:44
Collected:
Urine and feces-recovery animals:Day 0, 6,30, 90 (potential180)
Total number oftestanimals: 32

3M EnvironmentalLaboratory
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ProtocolLRN-U2279
Amendment Number 4

AMEND TO READ:

9. Specimen and Sample Receipt: [Sample ReceiptTable]
# of Specimens:

Serum-all animals:516 from main study,280 additionalspecimens from recovery
Liver-allanimals:42 (eightspecimens viabiopsy from recovery group)
Total number of test animals: 32
Total number of animals: 48 (12 animals incontrolgroup)

Note: 4 animals were not assigned to a study group. Day 0 serum specimens
were collected.Specimens ofbody tissuesand fluidsotherthan serum and liver
specimens willbe collectedand receivedfrom Covance Laboratories(6329-223,
Study T-6295.7).

REAsoN:
Additionalanimals were assigned tothe recoverygroup followingapproval of the
protocolforFACT Tox-030. The recovery period has been extended forthe recovery
group. Specimen collectionfiguresshown are through the end of the study 3/07/00.

Amendment Approval

John L. Butenhoff,Ph.D.,Sponsor Representative Date

C@@ ) //@;- z@Z,4@ 7.z@z,@

Andrew Seacat,Ph.D., Incoming Study Director Date

#2
f

KristenJ.Hansen, Ph.D.,Outgoing Study Director IJDate

Date L. Bacon, Lal5'oratoryManager Date
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3M Environmental T@aboratory Page 33



3m Medical Department Study: T-6295.7 Report No. FACT TOX-030

laboratory Request Number-U2279

StudyTitle
26-WeekCapsuleToxicityStudywithPerfluorooctaneSulfonicAcidPotassiumSalt(T-6295)in

Cynomolgus Monkeys

PROTOCOL AMENDMENT NO. 5

Amendment Date:
August 14, 2000

Performing Laboratory
3'vfEnvirorunentalTechnology & SafetyServices-

3M EnvironmentalLaboratory
935 Bush Avenue

St.Paul,MN 55106

Laboratory Project Identification
ET&SS FACT-TOX-030

Covance #6329-223
LIMS gU2279
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Protocol TOX-030

Amendment 5

This amendment modifiesthefollowingportion(s)oftheprotocol:

1. PROTOCOL READS: 2. PURPOSE: This analyticalstudy isdesigned to determine levelsof

potassium perfluoroocianesulfonate(PFOS) in the liverand serum of cynomoli-zusmonkeys.

Additional tissuesor fuids may be analyzed.

AMEND To READ: Add thatselectfecessamples willbe analyzed forPFOS atCentre.

REASON: Feces samples were added afterthe originalprotocolwas wn'tten.

2. PROTOCOL READS: STUDY LocATIONS(PAGE 2): Analytical Testing Laboratory:. 3M

Environmental Laboratory

AMEND TO READ: 3',IvtEnvironmental Laboratory and Centre AnalyticalLaboraton*es Inc.

(Centre),3048 Research Drive, StateCollege,PA 16801

REASON: Analyses of feces are assigned to Centre, in addition to the analyses of other

tissuesatthe 3@vlEnvircnmental Laboratory.

3. PROTOCOL. READS: SECTIONS 10. PREPARATORY METHODS, 11. ANALYTICAL METHODS

AND 12. DATA QUALITY Oi3JECTIVES

AMEND TO READ: Add to these sections-the most current version of "Determination of

Flucrochemical Residues in Monkey/Rat Feces by LC/.,IvISI.MS,"Centre method number

OONI-O?-3-003,with ar.LOQ in feces of 10 ng/g. The method w;lllincorporatean initial

homogenization step i-nmediatelyafter adding the extractionsolvent,using a micro-

homo,zeniz.-r,to allow fcr complete dispersionof thespecimen inthe solvent.

REASON: To specify -,.hevalidatedmethod to be used for feces analyses along .,,Ithits

analyticallimits.NOTE: LC/MS/iMS is an abbreviation for "liquidch-romatograph y/mass

spectrometry/mass spec--ometry."

4. PROTOCOL READS: SECT70N 10. PREPARATORY METHODS AND 11. 3M ANALYTICAL-

METHODS

AMEND TO READ: Cha.-,ceto specify that the most current version of the methods listed

should be used.

REASON: To specify that the most appropriate version of the preparatory and analvtlcal

rr,ethcdsshould be used during the course of the study.

3M EnvironmentaiLaboratory
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ProtocolTOX-030

Amendment 5

5. PROTOCOL READS: The amended protocol(Amendment #4)statesthatK-risJ.Hansen,Ph.D.
isthe PrincipalAnalyticalInvestigatorforthe entirestudy.

AMEND TO READ: Add Enaksha Wickremesinhe, Ph.D. as the PrincipalLq-@@,lnvestigatorat 6-1r'.
Centre forfeces analyses.

REASON: To specify the PAI atCentre for fecesanalysis.

6. PROTOCOL READS: SECTION 16. LOCATION OF RAw DATA, RECORDS AND FINAL

REPORTS

AMEND TO READ: Add that Centre will forward alloriginalstudy-specificraw data to 3Nf

Environmental Laboratories,togetherwith copies of appropriatefacility-specificraw data

applicableto thisstudy. Centre willmaintain a copy of the applicablestudy-specificraw

data,protocol and analyticalreportin the Centre archives,as well as alloriginalfacility

records.

REASON: To specify the archival requirement for the portion of the data developed by

Centre.

7. PROTOCOL READS: SECTION 17. SPECIMEN RETENTION

AMEND TO READ: Add that after the analyticalreport on feces is signed by the study

director,allfeces specimens of thisstudy willbe returnedto 3,N4Environmental Laboratory.

These specimens may then be discardedby writtendirectionof thestudy director.Specimens

of serum and urine may also be discardedby writtendirectionof the study directorafterthe

analyticalreport for the 3M Environmental Laboratory analyses is signed by the study

director.

REASON:

To specify the handling of allbiologicalfluids,and to definewhen thequalityassurance

v r"f 'on isconsidered complete.e 1 icati I I

-,M Environmental Laboratory
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StudyTitle
26-WeekCapsuleToxicityStudywithPerfluorooctaneSulfonicAcidPotassiumSalt(T-6295)in

Cynomotgus Monkeys

PROTOCOL AMENDMENT NO. 6

Amendment Date:
September 11,2000

Performing Laboratory
3NI EnvironmentalTechnology& SafetyServices

3M EnvirorunentalLaboratory
935 Bush Avenue

St.Paul,MN 55106

Laboratory Project Identification
ET&SS FACT TOX 030
Covance #6329-223

LIMS #U2279
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ProtocolTOX 030
Amendment 6

Thisamendment modifiesthefollowingportion(s)oftheprotocol:

PROTOCOL READS:

8. TEST SYSTEM: Groups 2,3,and4 receivedthetestsubstancedailyfor26 weeks,at

concentrationsof 0.02, 0.5,and 2.0mg/kg/day, respectively.

AMEND TO READ:

Groups 2, 3, and 4 receivedthe testsubstancedailyfor26 weeks, atconcentrationsof 0.03,

0.15, and 0.75 mg/kg/day.

REASON:

Test substance doses were changed afterprotocolwas written.The Covance protocol reflects

the actual doses of testsubstance thatwere given.

PROTOCOL READS:

The amended protocol (Amendment Number 4, section2.)states:On page 2 of the protocol,

Andrew Seacat willbe identifiedas the study director,Kris Hansen willperform the dutiesof

theprincipalanalyticalinvestigator,and PeterThomford willbe identifiedin the Finalreport

as the pr-incipatin-lifeinvestigatoras of the date of signatureapproval of thisprotocol

amendment.

AMEND TO READ:

Peter Thomford will remain as the Covance Study Director forthepurpose of issuingthe

Covance finalreportforthein-lifephase of thestudy.

REASON:

Study directorshipwas not relinquishedby Covance for the in-lifephase of the study, since

the animal experimental phase was completed before Amendment Number 4 was issued.

Amendment Approval

John L. Butenhoff PH.D., Sponsor Representative Date

Andrew Seacat, Ph.D., Study Director Date

3M EnvironmentalLaboratory

3M Environmental Laboratory Page 39



3m Meddwa!l-eoeparo5p&- Report No. FACT TOX-030t S bOyi@B @-:ft2-d95-471 410 E384 1122
anoratory Request Numb@U---:U2279P%

PmtowlTOX-030
Amencheiit7

Study Title

26-weak Capsule ToxicityStudy withPerfluorooetaneSiilfonicAcid Potassium Salt

(T-6295)inCynomoigus Monkey3

ProtocolAmendinent No. 7

Amendment Date-.

September 14,2000

PerformingLaboratory
3M Environmental Technology and Safety Services

3M Fnvironmen.W Laboratory

93 5 Bush Avenuc

St.Paul, MN 55106

LaboratoryProjectIdentification
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Covance #6329-223
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ATTACHMENT C

EXTRACTION AND ANALYTICAL METHODS
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3M ENVIRONMENTAL LABORATORY

METHOD

EXTRACTION OF POTASSIUM PERFLUOROOCTANESULFONATE OR OTHER

FLUOROCHE,NIICAL COMPOUNDS FROM LIVER FOR AINALYSIS USING HPLC-
ELF-CTROSPRAYFMASS SPECTROMETRY

Metfiod Number: ETS-8-6.0 Adoption Date: 0

Revision Date:

Author: Lisa Clemen, Rober-tWynne

Approved By:

Laboratory Nianager Date

&. /-I.-/@.- --?-/ /-@

Group Leader Datc

a,'A @, LL c ill@ lil

Technical Reviewer Date

1.0 SCOPE AND APPLICATION

1.1 Scope: This method isfor the extraction of potassium perfluorooctanesulfonate (PFOS) or

other fluorochemical compounds from liver.

1.2Applicable Compounds: Fluorochemical surfactantsor other fluorinatedcompounds.

1.3 Nlatrices: Rabbit, rat,bovine, and monkey liversor othertissuesas designatedin the
validationreport.

Word 6.0,195 ETS-8-6.0 Page I of 14
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2.0 SUNINLARYOF METHOD

2.1 This method describesthe procedure forextractingpotassium perfluorooctanesulfonate

(PFOS) or other fluorochemicalsurfactantsfrom liver,or othertissues,using an ion painng

reagent and methyl-tert-butylether(MtBE). In thismethod, seven fluorochemicalscan be

extracted:PFOS, PFOSA, PFOSAA, ETFOSE-OH, PFOSEA, M556, and surrogate

standard.An ion pain'ng reagent isadded to thesample and theanalyte ion pairis

partitionedintoMTBE. The MTBE extractistransferredtoa centrifugetube and put onto a

nitrogenevaporator untildry. Each extractisreconstitutedin 1.0mL methanol then

Filteredthrough a 3 cc plasticsyringeattachedto a 0.2 um nylon filterintoglassautovials.

2.2 These sample extractsare analyzed following method ETS-8-7.0 or otherappropriate

methods.

3.0 DEFINITIONS

3.1 PFOS: perfluorooctanesulfonate(anion of potassium salt)C,F,,SO,

3.2 PFOSA: perfluorooctane sulfonylamide C,F,,So2NHI-

3.3 PFOSAA: perfluorooctane sulfonylamido (ethyl)acetateC,F1,SO,N(CH,CH,)CH,CO,

3.4 ETFOSE-OH: 2(N-ethylperfluorooctanesulfonamido)-ethylalcohol

C,F,,SO,N(CH,CH,)CH,CH,OH

3.5 PFOSEA: perfluorooctanesulfonylethylamide C,F,,SO,N(CH,CH3)H

3.6 M556: C,F,,SO,N(H)(CH,COOH)

3.7 Surrogate standard: IH- IH-'@'H-2H perfluorcoctane sulfonicacid

4.0 WARNINGS AND CAUTIONS

4.1 Health and Safety Warnings:

4.1.1 Use universalprecautions,especiallylaboratorycoats,gocp-ies,and gloves when

handling animal tissue,which may containpathogens.

5.0 INTERFERENCFS

5.1 There are no interferences',-,nownatthistime.

6.0 E()UIPMENT

6.1 The following equipment isused while performing thismethod. Equivalentequipment is

acceptable.

6.1.1 Ultra-TurraxT25 Grinder forgrindingliversamples

6.1.2 Vortex mixer,VWR, Vortex Genie 2

6.1.3 Centrifuge,Mistral 1000 or IEC

6.1.4 Sliaker,Eberbach or VWR

ETS-8-6.0 Page 2 of 14
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6.1.5 Nitrogen Evaporator,Organomation

6.1.6 Balance (sensitivityto 0.100 g)

7.0 SUPPLIES AND MATERIALS

7.1 Gloves

7.2 Dissecting scalpels

7.3 Eppendorf or disposablepipettes

7.4 Nalgene bottles,capa@oleof holding 250 mL and I L

7.5 Volurnetn'cflasks,glass,type A

7.6 I-CHEM vials,40 mL glass

7.7 Plasticsampule vials,Wheaton, 6 mL (orappropriatesize)

7.8 Centrifuge tubes7,polv.propylene, 15 mL

7.9 Labels

7.10 Oxford Dispensor - -'.0to 10.0ml

7.11 Syringes, capable of measuring 5 pLLto 50 @iL

7.12 Graduated pipettes

7.13 Syringes, disposableplastic,3 cc

7.14 Syringe filters,nylon, 0.2 gm, 25 mm

7.15 Timer

7.16 Crimp cap autovialsand caps

7.17 Crimpers

Note: Priorto using glassware and bottles,rinse3 times with methanol and 3 times with Milli-

Q I'mwater. Rinse s@,liincliesa minimum of 9 times with methanol, 3 rinses from 3 separate

vials.

8.0 REAGENTS AND STAND.4RDS

8.1 Type I reagent gade water,Milli-QTIlor equivalent;allwater used inthismethod should

be Mi lll_QT.Mwater and be providedby a Milli-QTOC plUSTIISystem

8.2 Sodium hydroxide (N'aOH), J.T Baker or equivalent

8.3 Tetrabutylammonium hydrogen sulfate(TBA),Kodak or equivalent

8.4 Sodium carbonate C-Na@CO,),J.T.Baker or equivalent

8.5 Sodium bicarbonate (,NaHCO,), J.T.Baker or equivalent

8.6 Methyl-tert-butylether,Omnisolv, glassdistilledor HPLC grade

8.7 Methanol, Omnisolv, glassdistilledor HPLC grade

8.8 Liver,frozen from supplier

8.9 Dry ice from supplier

8.10 Fluorocbemical standards

8.10.1 PFOS (3N[ SpecialtyChemical Division),molecular wei(,'ht 538

ETS-8-6.0 Pa-c of 1-4
ExtractionofPFOS froniLivcr
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8.10.2 PFOSA (3,,lSpecialtyChemical Division),molecular weight = 499

8.10.3 PFOSAA SpecialtyChemical Division),molecular wclcht = 585

8.10.4 ETFOSE-OH (3M SpecialtyChemical Division),molecular weight = 570

8.10.5 PFOSEA (3M SpecialtyChemical Division),molecular weight = 527

8.10.6 M556 (3M SpecialtyChemical Division),molecular weight = 557

8.10.7 Surrogate standard:4-H, perfluorooctanesulfonicacid(I-H,I-H, 2-H, 2-H

C,F,,SO,H) molecular weight = 428

8.10.8 Other fluotochemicals,as appropriate

8.11 Reagent preparation

NOTE: When preparing largervolumes than listedin reagent,standard,or sur-rogate

preparation, ad@ustaccordingly.

8.11.1 10 N sodium hydroxide (NaOH): Weigh approximately 200 g NAOH. Pour intoa

1000 mL beaker containing500 mL Milli-Q"'water,mix untilallsolidsare
dissolved.Storeina IL Nalgenebottle.

8.11.2 1 N sodium hydroxide(NaOH): Dilute10N NAOH 1:10. Measure 10 mL of
10 N NAOH solutionintoa 100 mL volumetricflaskand dilutetovolume using
Milli_QTIIwater.Storeina 125 mL Nalgene bottle.

8.11.3 0.5 M tetrabutylammonium hydrogen sulfate(TBA): Weigh approximately169 g
of TBA intoa IL volumetriccontaining500 mL Milll_Q71water.Adjustto
pH 10 usingapproximately44 to54 mL of 10 N NaOF1 (WhileaddingthelastML
of NAOH, add slowlybecausethepH changes abruptly).Dilutetovolume with
Milli-Q" water.Storeina IL Nalgenebottle.

8.11.3.1TBA requiresa checkpriortoeach usetoensurepH = 10. Adjustas
needed using1 N NAOH solution.

8.11.4 0.25 M sodium carbonate/sodiumbicarbonatebuffer(NaCO,/NaHCO,): Welc,,h
approximately26.5g ofsodium carbonate(Na,CO,) and 21.0g ofsodium
bicarbonate(NaHCO,) intoa IL volumetricflask-and brinl,tovolume withMilli-
Q T,%i water.Sloreina IL Nalgenebottle.

8.12 Standards preparation

8.12.1 PreparePFOS standardsforthestandardcurve.

8.12.2 Prepareotherfluorochemicalstandards,asappropriate.Nluiticomponent
fluorochemicalstandardsareacceptable(forexample,one working standard
solutioncontaining1.00ppm PFOS, 1.02ppm PFOSA, 0.987ppm PFOSAA, and
1.10 ppm Et.70SE-OH.)

8.12.3 Weigh approximately100 mg of PFOS intoa 100 mL volumetricflaskand record
theactualw--Ight.

8.12.4 Bring tovolume withmethanol fora stockstandardofapproximately1000 ppm
(4g/mL).

8.12.5 Dilutethestocksolutionwithmethanolfora working standardIsolutionof
approximately50 ppm.

ETS-8-6.0 Page 4 of 14
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8.12.6 Dilute thes-,ocksolutionwith methanol fora working standard2 solutionof

approx. 5.0 ppm.

8.12.7 Dilutethe stock solutionwith methanol fora working standard')solutionof

approx. O..@Oppm.

8.13 Surrogate stock standard preparation

8.13.1 Weigh approximately 50-60mg of surrogate standard 1-H,I-H, 2-H, 2-H,

C,F,,S0,H intoa 50 ml volumetric flaskand recordthe actualweight.

8.13.2 Bring to volume with methanol fora sur-rogatestock of approximately 1000-1200

PPM-

8.13.3 Prepare a surrogateworking standard. Transferapproximately 1.0ml of surrogate

stock to a 10 ml volumetn'c flaskand bring to volume with methanol fora

work'uig standardof 10-20 ppm. Record theactualvolume transferred.

9.0 SANIPLE HANDLING

9.1 All samples arereceived frozenand must be kept frozenuntilthe extractionisperformed.

10.0 ()UALITY CONTROL

10.1 Matrix blanks and method blanks

10.1.1 An aliquotof 1.0mL methanol isused as a solventblank.

10.1.2 Extracttwo 1.0 mL aliquotsOfMi lli_QTII
water following thisprocedure and use

as method blanks.

10.1.3 Extracttwo 1.0mL aliquotsof liverhomogenate followitigthisprocedure and use

as matrix blanks. Refer to 11.1.6.

10.2 Matrix spikes

10.2.1 Prepare and analyze matrix spike and matrix spikeduplicatesamples to determine
the accuracy of theextraction.

10.2.2 Prepare each spikeusing a sample chosen by the analyst,usuallya control liver

received with each sample set.

10.2.3 Expected concentrationswillfallinthe mid-range of the initialcalibrationcurve.

Additional spikes may be includedand may fallinthe low-range of the initial
calibrationcurve.

10.2.4 Prepare one matrix spike and matrix spike duplicateper 40 samples, with a

minimum oC2 matn*x spikesper batch.

10.3 Continuing calibrationverirications

10.3.1 Prepare continuingcalibrationverificationsamples to ensure the accuracy of the
initialcalibrationcurve.

10.3.2 Prepare,ata minimum, one continuing calibrationverificationsample per group

of 10 samples. For example, ifa sample set= 34, folirverificationsareprepared

and extracted.

ETS-8-6.0 PaE!c5 of 14
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10.3.3 Prepare each continuingcalibrationverificationfrom the same matnx used to

prepare the initialcur-ve.

10.3.4 The expected concentrationswillfallwithinthe mid-ranizeofthe initial

calibrationcur-ve.Additionalspikesmay be included thatfallinthe low-rang-.of
the initialcalibrationcurve. This isnecessary ifthe analvstmust quantitateusinc,

only the low end of thecalibrationcurve (forexample, 5 ppb - 100 ppb, rather

than 5_ppb - 1000 ppb).

11.0 CALIBRATION AND STANDARDIZATION

11.1 Prepare matrix calibration standards

11.1.1 Weigh approximately 40 g of liverintoa 250 mL Nalgene bottlecontaining 200

mLs Mi lll_QT*llwater.Grind toa homogeneous solution.

11.1.2 If40 g isnot available,use appropriateamounts of liverand water toensure a 1:5

ratio.

11.1.3 Refer to 13.0 to calculatethe actualdensity of liverhomogenate and the

concentrationof solidlivertissuedisoersedin 1.0mL of homogenate solution.

11.1.5 Add I mL of homogenate to a 15 mL centrifugetube.Re-suspend solutionby

shaking between aliquotswhile preparing a totalof eighteen I mL aliquotsof

homogeneous solutionin 15 mL centrifugetubes.

11.1.6 Two I mL aliquots,or otherappropriatevolume, ser-veas matrix blanks.

11.1.7 Typically use the standardconcentrationsand spiking amounts listedinTable 1,at

the end of thissection,to spike,induplicate,two standard curves,fora totalof

eighteen samples, two matrix blanks,and two method blanks.

11.1.8 Refer to validationreportsETS-8-6.0 and ETS-8-7.0-V-1 or Attachment B,

which liststhe working ranges and the Linear CalibrationRange (LCR) for

calibrationcurves.

11.1.9 Use Attachment C as an aid in calculatingthe concentrations of the working

standards. Refer to 13.0 tocalculateactualconcentrationsof PFOS incalibration

standards.

11.2 To each working standard,blank,or continuing verification,add appropriateamount of

surrogate working standard forthe concentrationto fallwithin the calibrationcurve range 5

ppb -1000ppb.
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11.3 Extractspikedliverhomogenates following12.14-12.25of thismethod. Us-.these
standardstoestablisheach initialcur-veon themass spectrometer.

Table I
Approximate SpikingAmounts forCalibrationStandards

Working Standard @ll Approx. finalconc.of
(Approx.Conc.) PFOS inliver

- Blank
0.50ppm 2 0.005ppm

0.50ppm 4 0.010 ppm
0.50 ppm 10 0.025 ppm
0.50ppm 20 0.050 ppm
0.50ppm 40 0.100 ppm
5.0ppm 10 0.250 ppm
5.0ppm 20 0.500 ppm
5.0ppm 30 0.750 ppm
50 ppm 4 1.00ppm

12.0 PROCEDURE

12.1 Obtain frozenliversamples.

12.2 Cut approximatelyI c,of liverusinga dissectingscalpel.This partoftheprocedureisbest
performedquickly,notallowingthelivertothaw.

12.3 Weigh the sample directlyintoa taredplastic sampule vial.

12.4 Record theliverweight inthestudynotebook.

12.5 Return unused liverportionstofreezer.

12.6 Add 2.5mLs ofwatertosampule vial.

12.7 Grind the sample.Put thegrinderprobeinthesample and grindforadout2 minutes,or
untilthesample ishomogeneous.

1'-1.8 Rinse theprobe intothesample with2.5mLs waterusingapipette.

12.9 Take thegrinderapartand cleanitwithmethanol aftereachsample.Referto A-iMDT-EP-
22.

12.10 Cap thesample and vortexfor15 seconds.Label thesampule vialwiththestudynumber,
weight,liverID,dateand analystinitials.
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12.11 Pipette 1.0mL, or otherappropr-iatevolume, of homogenate intoa 15 mL polypropylene

centrifugetube.Label the centrifugetube with the identicalinfortnationas the sampule

via].Refer to attachedworksheet fordocumenting the remaining steps.

12.12 Pipettetwo I mL aliquotsofMilli-Q'watertocentn'fugetubes.Thesewillserveas
method blanks.

12.13 Spike all samples, including blanks and standards readv for extraction with surrogate

standard as described in section 11.2.

12.14 Spike each matirx with the appropriate amount of standard as described in 11. 1, or Table I

of thatsection,forthe calibrationcurve standards.Also preparematn*x spikesand

continuin@:,,calibrationstandards.

12.15 Vortex mix the standard curve samples, matrix spike samples, and continuing calibration

samples for 15 seconds.

12.16 Check to ensure 0.5 M TBA reagent isatpH 10. Ifnot,adjustaccordingly,

12.17 To each sample, add I mL 0.5 M TBA and 2 mL of the 0.25 M sodium carbonate/sodium

bicarbonate buffer.

12.18 Using an Oxford Dispenser, add 5 mL methyl-tert-butylether.

12.19 Cap each sample and put on theshaker ata settingof 300 rpm, for20 minutes.

12.20 Centrifuge for20 to 25 minutes ata settinc,of 3500 rpm, or untillaycrsare wcll separated.

12.21 Label a fresh 15 mL centrifugetube with the same information as in 12.10.

12.22 Remove 4.0 mL of the organic layertothe fresh15 mL centrifugetube.

12.23 Put each sample on the analyticalnitrogenevaporator untildry,approximately I to 2

hours.

12.24 Add 1.0mL to each centrifugetube using a graduated pi@)ette.

12.25 Vortex mix for30 seconds.

12.26 Attach a 0.2 @im nylon mesh filterto a 3 cc syn'nge and transferthe sample to thissyrinee.

Filterintoa 1.5mL glassautovialor low-volume autovialwhen necessary.

12.27 Label the autovialwith the study number, animal number and gender,sample timepoint,

matrix, finalsolvent,extractiondate,and analyst(s)performing the extraction.

12.28 Cap and storeextractsatroom temperature or at approximately 4 'C untilanalysis.

12.29 Complete the extractionworksheet, attachedto thisdocument, and tape instudy notebook

or include in study binder,as appropn'ate.
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13.0 DATA ANALYSIS AND CALCULATIONS

13.1 Calculations:

13.1.1 Calculate the average densityof the liverhomozenate bv recording each mass of

ten separate 1.0mL aliquotsof homogenate.

Average density(mg/mL) = Average mass (mg) of the aliquots

1.0mL aliquot

13.1.2 Calculatethe amount of liver(mg) per 1.0mL homogenate (orconcentrationof

dispersedsolidtissueper mL of homogenate suspension) using the following

equation:

g of Li@er x Averae:edensity*of homogenatelmg/mL)

(g of Liver+ g of Water)

referto 13.1.1fordetails.

13.1.3 Calculateactualconcentrationsof PFOS and other fluorochemicalsin calibration

standardsusing the followingequation:

@iLof Standard x Concentration (@ig/mL) = Final Concentration (4g!g or rng!kg)

mg Liver/ I mL homogenate* of PFOS in Liver

*referto 13.1.2fordetails.

14.0 METHOD PERFORNTA*QCE

14.1 The method detectionlimit(MDL) isanalyteand matrix specific.Refer toMDL reportfor

s 'fpeciicN/IDLandlimitofquantitation(LOQ)values(refertoAttachmentsBandc).
14.2The followingqualitycontrolsamplesareextractedwitheachbatchofsamplestoevaluate

the qualityof theextractionand analysis.

14.2.1 Method blanksand matrixblanks.

14.2.2 Matrixspikeand matrixspikeduplicatesamplestodeterrnineaccuracyand
precisionof theextraction.

14.2.3 Continuingcalibrationverificationsamples todeterminethecontinuedaccuracy
oftheinitialcalibrationcurve.

14.3 Refertosection14 of ETS-8-7.0 formethod performancecriteria.

15.0 POLLUTION PREVENTION AND WASTE MANAGErvIENT

15.1 Sample waste isdisposedinbiohazardcontainers,flammable solventwaste isdisposedin
high BTU containers,and used glasspipettewaste isdisposedinbrokenglasscontainers
locatedinthelaboratory.
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16.0 RECORDS

16.1 Complete the extractionworksheetattachedtothismethod, and tapeinthestudynotebook
or includeinthe3-rin-,studybinder,asappropriate.

17.0 TABLES, DIAGRAms, FLOWCHARTS, AND VALIDATIo,*4 DATA

17.1 Attachment A, F-xtractionworksheet

17.2 Attachment B, MDLILOQ valuesand summary

17.3 Attachment C, Calibrationstandardcalculationandconcentrationworkshect

18.0 REFERENCES

18.1 The validationre-portassociatedwith thismethod isETS-8-6.0 & 7.0-V-1.

18.2 AMDT-EP-22, "RoutineMaintenanceofUltra-TurraxT-25"

18.3 FACT-M- 1.1,"ExtractionofPFOS orOtherAnionicFltiorochemicalSurfactantsfrom
LiverforAnalysisUsing HPLC -ElectrosprayfmassSpectrometry"

19.0 AFFECTED DocUNIENTS

19.1 ETS-8-7.0, "Analysisof LiverExtractsforFluorochemicalsusin-IHPLC-Electrospray
Mass Spectrometry"

20.0 REVTSIONS

Revision Revision
Number. Reason For Revision Date
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Study Surrogatz Std FC Nlix Std FC,"vllxStd FC NlixStd Comments

Matrix approx. ppm approx. (D.5ppm approx. 5 ppm approx. 50 ppm

Box actual ppm actual ppiii 1 actual PPM actual PPM
Vv'k/Day

Date Spiked/Analyst

ccv

MSD

Blank LiverHomo_genate: Sd Liveramount

LiverExtractionMethod Date & Intials

Spikesurrogateand Standardmix,Vortex 15 sec-

PipetteImL ofLiverSolution

PipetleImL oftO.5,M TBA, pH 10. pH Std.

Pipette2 mL of0.25Na-)C03/0.25M NaHC03 3uffer Std.

Dispense5m[ of Methyl-t-ButylEther TN-A-

Shake 20 min. Shaker Speed

Ccntrifuge20-25 min. CcntrifugeSpeed

Remove a 4 mL aliquotof organiclaver

Puton NitrogenEvaporatortodrvness EvaporatorTemperature

Add 1.0mL of Methanol TN-A-

5artex 30 sec.

I Filterusinea 3cc B-D svrin@2cwitha0.2um SRI f-ifterintoautosamplevial
Cont. Cal.Verificationsused thesame matT--Ixas forthestandardcut-ve.

AtiactimentB: MDLi'LOQ Values ETS-8-6.0 Page II of 16
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MDLILOQ values for rabbit liver

Compound NIDL LOQ Linear CalibrationRange (LCR)

(pb) (ppb) Approximateconcentrationstobe usedforpreparingthep
Standard Calibration Curve

PFOS 8.45 26.9 30 ppb - 1200 ppb

PFOSA 3.50 11.1 12 ppb - 1200 ppb

PFOSAA 24.6 78.3 30 ppb - 1200 ppb

ETFOSE-OH 108 345 60 ppb - 900 ppb*

M55 82.3 262 60 ppb - 1200 ppb

PFOSEA 33.9 108 30 ppb- 1200 ppb

MDL/LOQ values in rat,bovine, and monkey liverwere not statisticallydetermined. Two

curves in each of these-matriceswere extractedand analyzed with the rabbitlivercurves to

determine equivalence. Responses intherat,bovine, and monkey livercurves were equivalent to

the rabbitresponses, therefore,their'i\,IDLand LOQ willbe assumed to be equivalentto those

values as determined forthe rabbitliver.

RefertoLOQ Summary and MDL studyinETS-8-6.0 & 7.0-V-1forfurtherinformazion

* ETFOSE-OH estimatesonly forMDL and LOQ. Did notmeet criteriaforvalidation.

Compound: PFO S

I Prepared Range of LCR from Range of LCR from Ranizrof LCR from
Liver I rangeof average ave curve I w std low std '@iighstd highstd
matrix standards curve curve curve curve

(p

(ppb)(ngiml)(pr)b)(ng/mL) b)(ng/m
(pp

(ppb)(ng.,-L)(ppb)(ng/mL) pb (ppCUr'veL) b)(ng/mL)

Rabbit 6 19
-
1137 12 - 1200 12- 1200 6-300 12-300 60- 1200 60- 1200

Compound: PFOSA

Prepared Range of LCR from Range of I.CR from Range of LCR from
Liver rangeof average ave curve low std low std high std high std
matrix standards curve curve curve carve curve

(pob)(ng/-L) (ppb)(ngi'rnL)(ppb)(ng/mL)(ppb)(ng.,'mL)(Dpb)(ng/mL) (;)c)b)(ng!mL) (ppb)(ngiml)

[Rabbit 6.19 - 1237
1

12 - 1200 12- 1200 12 - 300 12-300 60- 1200 60- 1200

Compound: PFOSAA

Prepared Range of LCR from Range of LCR from Range of LCR from
Liver rangeof average ave curve low std low std high std high std
matrix standards curve curve curve cur-ve curve

(ppb)(rig/-L)(ppb)(ng/-L)(ppb)(ng/mL)(ppb)(ng/mL)(P:)o)(ilgiml)@ppb)(ng,'-L) (ppb)(ng/mL)

i Rabbit 6.16 - 1232 12 - 1200 30- 1200 30-900 60-900 NI'A NIA
L -1 1

Attachment B: I@IDL,LOQ Values ETS-8-6.0 Page 12 of 16
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Compound: ETFOSE-OH

F-
Prepared Range of LCR from Range of LCR from Range of LCR from

Liver range of average ave curve low std low std high sid high std
matrix standards curve curve curve curve curve

(ppb)(ng/-L) (ppb)(ngiml) (ppb)(ng/mL) (ppb)(ng,'mL) (ppb) (ng@mL) (ppb)(ng'mL) b) (ng/,@rL)

F@,b7bit 6.17- 1235
.1

31 -900 31 -900
1

NiA N/A N/A N,A

Compound: PFOSEA

I Prepared Range of LCR from Range of LCR from Range of LCR from
Liver rangeof average ave curve low std low std highstd high std
matrix standards curve curve curve curve curve

(ppb)(ng/TnL) (ppb)(ng/TnL) (ppb)(ng/rnL) (ppb)(ng,'M[.)(ppb)(ng/mL,l (ppb)(ngi-L) (ppb)(ng/mL)

Rabbit 6.17-1235 31 - 1200 31 - 1200 N/A N/A I NI'A N/A

Compound: M556

Prepared Range of LCR from Range of LCR from Range of LCR from
Liver rangeof averace ave curve low std low std high std high std
matrix standards curve curve curve curve curve

(ppb)(ng/-L) (ppb)(ng/mL) (ppb)(ng/mL) (ppb)(ng/mi-) (p,@, p,b)(ng/ml,) (ppb)(ng/-L)

Rabbit 6.17- 1235 31 - 1200 60- 1200 N/A N,/A Nl,'A N/A

Attachmen- C: StandardCalculations ETS-8-6.0 Pave 13 of 14
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Ion PairStandard Curves - Tissue

Prep date(s): Standard number:

Analyte(s): Equipment number:

S2mple matrix: Finalsolventand TN:

Blank liver/identirier:

Method/revision:

Target analyte(s):

FC mix std approx. 0.500 ppm:

FC mix std approx. 5.00ppm:

FC mix std approx. 50.0ppm:

Surrogate std approx. 100 ppm:

Actual concentrationsofstandards inthe FC mix

I PFOS PFOSA PFOSAA ETFOSE PFOSEA N1556 All Aif-

Std conc Std conc Std conc Std conc Std conc Stdconc Stdconc Am't spiked Density
ug/mL ug/mL ug/mL ug/n-LL ug/niL ug/mL mL 9
0.500 0.500 0,500 0.500 1 0.500 0.500 0.002 0.167 1

0.500 0.500 0.500 0.500 0.500 0.500 0.004 0.167

0.500 0.500 0.500 0.500 o@oto 0.1670.500 0.500

0.500 0.500 0.500 0.500 0.-500 0.500 0,020 0.167

0.500 0.500 0.500 0.500 1 0.500 0.500 0.040 0.167

5.00 5.00 5,00 500 5.00 5.00. 0.010 0.167

5-00 5.00 5.00 5.00 5.00 5.00 0.020

5.00 1 5.00 5.00 5.00 500 5.00 0.030 0.167 i

50.0 i 50.0 50.0 50.0 .0 50.0 0.004

Calculated concentrations of standards in the sample matrix

PFOS PFOSA PFOSAA ETFOSE PFOSFA M556 Surrogate All
Final Final Finalconc Final Final Final Std conc Std conc A m't
conc I conc ng/g conc conc I conc ng/a np-/riil. spik-ed
ng,,g ng/g nglg ngjg ng,,c, i ML

5.99 5.99 5-99 5.99 5.99 5.99 1 100 0,(J05

12.0 12.0 12.0 12.0 12.0 12.0
Surrogate29.9 29.9 29.9 29.9 29.9 29.9

59.9 59.9 59.9 59.9 59.9 59-9 Finalconc

120 120 120 120 1 120 120 ng/mL

299 299 299 299 1 299 299 0.500

599 599 599 599 1 599 599
898 898 898 898 898_

1198 1198 119-8 1198 1198 1198

Validated ranges - approximate concentrations

I Liver PFOS PFOSA @AA@ ETFOSE-OH POAA PFOSE,K
Rabbit 5-1000 ppb 5-1000 ppb 5-1000 ppb 1 5-1000 ppb 5-1000 ppb 1 5-1000 ppb
ovine Estimatesonly,use rabbitvalues.
Rat Estimatesonly,use rabbitvalues.

Nionkey Fstimatesonly.use rabbitvalues.
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3M ENVIRONMENTAL LABORATORY

METHOD

A-NALYSIS OF POTASSIUM PERFLUOROOCTAINESULFONATE OR OTHER

FLUOROCIMMICALS IN LIVER EXTRACTS USING

HPLC-ELF,CTROSPRAY/MASS SPECTROMETRY

Nlethod Number: ETS-8-7.0 AdoptionDate: 07)Z2-li@

Revision Date: NA

Author: Lisa Clemen, Glenn Langenburg

Approved By:

Laboratory N@anager Date

- i@@ -@/Ili

Group Leader Date

o(Il.

Technical Reviewer Date

1.0 SCOPE AND APPLICATION

I-IScope: This method isforthe analysisof liverextractsforfluarochemicalsurfactantsusing
HPLC-electrospray/mass spectrometry.

1.2 Applicable Compounds: Fluorochemical surfactantsor other fluorinatedcompounds, or
other ionizablecompounds.

1.3 Matrices: Rabbit,rat,bovine, monkey liver,or other tissliesas designated inthe ','alidatiori

report.

Word 6,'9-5 ETS-8-7.0 Page I of 10
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2.0 SUM@',IARYOF NIETHOD

2.1 This method descr-ibesthe analysisof fluorochemicalsurfactantsextractedfrom liverusing
HPLC-electrospray/mass spectrometry,or similarsystem as appropriate.The analysisis

performed by monitoring a singleion characten*sticof a particularfluorochemical,such as

the perfluorooctanesuI-,"onate(PFOS) anion,m/z = 499. Additionally,samples may be

analyzed using a tandem mass spectrometerto furtherverifythe identityof a compound by

detecting dau2fiterions of the selectedparention.

3.0 DFFINITIONS

3.1 Atmospheric Pressure Ionization (A.Pl):The Micromass Quattro 11triplequadr-upole

systems allow for variousmethods of ionizationby utilizingvarioussources,probes,and

interfaces.These includebut arenot limitedto:ElectrosprayIonization(ESI),Atmospheric

Pressure chemical ronization(A.Pcl),Thermospray, etc. The ionizationprocess in these

techniques occurs at atmospheric pressure(i.e.not under a vacuum).

3.2 Electrospray Ionization (ES, ESI): a method of ionizationperformed atatmospheric

pressure,whereby ions in solutionaretransferredto the gas phase via tinycharged droplets.

These charged dropletsare produced by theapplicationof a strongelectricalfield.

3.3 Mass Spectrometrv, Mass Spectrometer (iMS),Tandem Mass Spectrometer (MS/MS):

The API Quattro 11triplequadrupole mass spectrometerisequipped with two quadrupole

mass selectivedetectorsand a collisioncell.Ions areselectivelydiscriminatedby mass to

charge ratio(mlz) and subsequentlydetected.A singleMS may be employed forion

detectionor an ion may be selectedin the firstquadrupole, fragmented inthe collisioncell,

and these fragments may be analyzed in the second quadrupole.

3.4 Conventional vs.Z-spray probe interface:Th'e'latestmodels of Micromass Quattro Il

triplequadrupole (post 1998) utilizea "Z-spray" conformation. The spray emitted from a

probe isorthogonal to the cone aperture.In the conventional conformation itisaimed
directlvat the cone aperture,afterpassin,,,through a tortuouspathway inthe counter

electrode.Though the configurationisdifferent,themethods of operation,clcaning,and

maintenance are the same. However, Z-spray components and conventional components arc
not compatible with one another,but only with similarsystems (i.e.Z-spray components are

compatible with other Z-spray systems,etc.)

3.5 Mass Lynx Software: System softwaredesiped forthe specificoperationof theseQuattro

11triplequadrupole systems. Currently MassLynx has Windows 95 and WindowsNT 4.0

versions. All versions are similar.For more detailsreferto the manual specificto the

instrument (Micromass Quattro Iltriplequadrupole NlassLynx or MassLynx NT User's

Guide).

4.0 WARNINGS AND CAUTIONS

4.1 Health and Safety Warnings:

4.1.1 Use caution with the voltage cables fortheprobe. 1,@'henengaged, the probe0 I'@ 11:1
employs a voltage of approximately 5000 Volts.

ETS-8-7.0 Page 2 of 10
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4.1.2 Vvlhenhandling samples or solventswear appropriateprotective-,loves,eyewear,
and clothinz.

4.2 Cautions:

4.2.1 Operate the solventpumps below a back pressureof400 bar(5800 psi).Iftheback
pressureexceeds 400 bar,theHPI 100 willinitiateautomaticshutdown.

4.2.2 Do not run solventpumps todryness.

5.0 INTERFERENCES

5.1 To minimize interferenceswhen analyzingsamples,Teflon shallnotbe used forsample
storageorany p4rtof instrumentationthatcomes incontactwith thesample or extract.

6.0 EouiPMENT

6.1 Equipment listedbelow may be modifiedinordertooptimizethesystem.Document ally
modificationsintheraw dataasmethod deviations.

6.1.1 Micromass Quattro11triplequadrupoleMass Spectrometerequipped with an
electrosprayionizationsource.

6.1.2 HPI 100 low pulsesolventpumping system,solventdegasser,column
compartment, and autosampler

7.0 SUPPLIES AND MATERIALS

7.1 Supplies-

7.1.1 High purityZ-radeairregulatedtoapproximately100 psi(house airsystem)

7.1.2 HPLC analyticalcolumn, specificstobe determined by theanalystand documented
intheraw data

7.1.3 Capped autovialsor capped 15 ml centrifugetubes

8.0 REAGENTS AND STAINDARDS

8.1 Reagents

8.1.1 Methanol, HPLC grade orequivalent

8.1.2 Milll_QTIwater (ASTM type1),allwaterused inthismethod shouldbe ATSM
type 1,or equivalent,and be providedby a Milli-QTOC Plussystem or other
vendor

8.1.3 Ammonium acetate,reagentgradeor equivalent

8.1.3.1 When preparingdifferentamounts than thoselisted,adjustaccordingly.

8.1.3.2 2.0mM ammonium acetatesolution:Weigh approximately0.300 g
animonium acetate.Pour intoa 2000 mL @,olumetriccontainercontaiiiin

*
cy

2000 mL Milli-Q" water,mix untilallsolidsaredissolved.Storeatroom
temperature.
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8.2 Standards

8.2.1 Typically two method blanks,two matrix blanks,and eighteenmatrix standards are

prepared du@ing theextractionprocedure. Ref,-rto ETS-8-6.0.

9.0 SAMPLE HA,4DLING

9.1 Fresh matrix standards areprepared with each analysis. Extractedstandards and samples

are stored incapped autovialsor capped 15 ml centrifugetubesuntilanalysis.

9.2 Ifanalysis willbe delayed, extractedstandardsand samples may be stored atroom
temperature, or refri-cratedatapproximately 4' C, untilanalysiscan be performed.ZP

10.0 ()UALITY CONTROL

10.1 Method Blanksand Matrix Blanks

10.1.1 Solvent blanks, method blanks, and matrix blanks are prepared and analyzed with

each batch to determine contamination or carryover.

10.1.2 Analyze a method blank and a matrix blank priorto each calibrationcurve.

10.2 imatrix Spikes

10.2.1 Matrix spikes are prepared and analyzed to determine the matrix effecton the
recovery efficiency.

10.2.2 Matrix spike duplicatesareprepared and analyzed to measure the precisionand the
recovery foreach analyte.

10.2.3 Analyze a matrix spikeand matrix spikeduplicateper fortysamples. With a
minimum of 2 spikesperbatch.

10.2.4 Matrix spike and matrix spikeduplicateconcentrationswillfallinthe mid-range of
the initialcalibrationcurve. Additionalspike concentrationsmay fallin the low-

range of the initialcalibrationcurve.

10.3 Continuing Calibration Checks

10.3.1 Continuing calibrationverificationsareanalyzed toverifythecontinued accuracy

of thecalibrationcurve.

10.3.2 Analyze a mid-rangc calibrationstandardevery tenthsample, with a minimum of

one per batch.

11.0 CALIBRATION AND STANDARDIZATION

11.1 A-nalyzethe extractedmatrix standardspriorto and following each setof sample extracts.
The average of two standardcurves willbe plottedby linearregression(y = mx - b),

weighted I/x,not forcedthrough the origin,using MassLynx or other suitablesoftware.

11.2 Ifthe curve does not meet requirements perforrtiroutinemaintenance or reextractthe

standard cur-ve(ifnecessary)and reanalyze.
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11.3 For purposes of accuracywhen quantitatinglow levelsofanalyte,itmay be necessaryto
use thelow end of thecalibrationcurve ratherthanthefullrange of thestandardcur-ve.
Example: when attemptingtoquantitateapproximately 10ppb ofanalyte,generatea
calibrationcurve consistingof thestandardsfrom 5 ppb to 100 ppb ratherthanthe full
range of thecur-ve(5 ppb to1000 ppb). This willreduceinaccuracyattributedtolinear
regressionweighting ofhigh concentrationstandards.

12.0 PROCEDURES

12.1 Acquisition Setup

12.1.1 Set up thesample list.

12.1.1.1AssIL7na sample listfilename using MO-DAY-last digitof year-increasinc,
letterof the alphabetstartingwith a

12.1.1.2@Lssigna method (MS file)for acquiring

12.1.1.3 Assign an HPLC program (Inletfile)

12.1.1.4Type in sample descriptionsand vialpositionnumbers

12.1.2 To createa method clickon method intheAcquisitioncontrolpanelthen mass
spectrometerheadingsand selectSIR (SingleIon Recording)orMT;LM (Multiple
Reaction Monitoring).SetIonizationMode asappropriateand mass to499 or other
appropriatemasses. A fullscan isusuallycollectedalong with theSIRS. Save
acquisitionmethod. IfMS/MS instrumentsareemployed, additionalproduct ion
fragmentationinformationmay be collected.Refer toMicromass MassLynx
GUIDE TO DATA ACQUISITION foradditionalinfor-mationand MRI@VI.

12.1.3 Typicallytheanalyticalbatch runsequence begins and ends with a setofextracted
matrix standards.

12.1.4 Samples areanalyzedwith a continuingcalibrationverificationinjectedstandard
afterevery tenthsample. Solventblanks should be analyzedperiodicallvto
monitor possibleanalytecarryoverand arenotconsideredsamples but may be
includedas such.

12.2 Using the Autosampler

12.2.1 Set up sample trayaccordingto thesample listprepared in Section12.1.1.

12.2.2 Set-up theHP II00/autosampleratthefollowingconditionsoratconditionsthe
analystconsidersappropriateforoptimalresponse.Record actualconditionsinthe
instrumentlogbook:

12.2.2.1Sample size= 10 @iLinjection

12.2.2.2Inj'ect/sample= 1

12.2.2.3Cycle time = 9 minutes
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12.2.2.4Solventramp conditions

Time MEOH 2.0 mNI

Ammonium acetate

0.00min. 40% 60%

1.0min. 40% 60%

4.5 min. 95% 5%

6.5 min. 95% 5%

7.0min. 40% 60%

9.0 mi. 40% 60%

12.2.2.5Press the"Start"button.

12.3 Instrument Set--up

12.3.1 Refer to ETS-9-24.0, "Operationand Maintenance of the Micromass Quattro Ii
TripleQuadrupole Mass SpectrometerFittedwith an Atmospheric Pressure
IonizationSource,"formore details.-

12.3.2 Check thesolventlevelinreservoirsand refillifnecessary.

12.3.3 Check thestainlesssteelcapillaryattheend of theprobe. Use an eyepiece tocheck
thetip.The tipshouldbe flatwith no jagced ed-es. Ifthetipisfound tobe
unsatisfactor-v,disassemble the probe and replacethestainlesssteelcapillar@'.

12.3.4 Turn on the nitrogen.

12.3.5 Open the tune page. Clicks on operateto initiatesource block and desolvation
heaters.

12.3.6 Open theInletEditor.

12.3.6.1SetHPLC pump to"On"

12.3.6.2Set theflow to 10 -500 uL/min oras appropriate

12.3.6.3Observe dropletscoming outofthetipoftheprobe. A finemist should be
expelledwithno nitrogenleakingaround thetipof theprobe. Readjust
thetipoftheprobe ifno mist isobserved

12.3.6.4Allow toequilibrateforapproximately10 minutes.

12.3.7 The instrumentuses theseparametersatthefollowingsettings.These settingsma,,
change inorder tooptimize theresponse:

12.3.7.1 Drying gas 250-400 liters/hour

12.3.7.2ESI nebulizinggas 10-15 liters/hourC>
12.3.7.3HPLC constantflow mode flow rate10 - 500 @iL/min

12.3.7.4Pressure<400 bar(Thisparameter isnot set,itisa guide toensure the
HPLC isoperatingcorrectly.)

12.3.7.5Source block temperature150"

12.3.7.6Desolvationtemperature2500
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12.3.8 Printthe tur;epage, with itsparameters,and storeitin the study binder ,vitha copy

taped intothe instrumentlog.

12.3.9 Click on startbutton inthe AcquisitionControl Panel (thismay vary among
MassLynx versions,referto appropriateMassLynx User's Guide). Ensure startand

end sample number includesallsamples to be analyzed.

13.0 DATA ANALYSFS AND CALCULATIONS

13.1 Calculations:

13.1.4 Calculate matn*x spike percent recoveriesusing the following equation:

% Recovery Observed Result - Background Result x 100

Expected Result

13.1.5 Calculatepercent differenceusing thefollowing equation:

% Difference Exi)ectedConc. -Calculated Conc. x 100

Expected Conc.

13.1.6 Calculateactualconcentrationsin matn'x (@tg/-):0

(nizof PFOS calc.from std.Curve.x DilutionFactor) x I ag

(InitialWeight ofLiver 1000 ng

FinalVolume (mL)

14.0 METHOD PERFORMA.NCE

14.1 Method DetectionLimit (MDL) and Limit of Quantitation(LOQ) aremethod, analyte,and

matrix specific.Refer to ETS-8-6.0, Attachment B fora li§iingof currentvalidatedMDL

and LOQ values.

14.2 Solvent Blanks, Method Blanks and Matrix Blanks

14.2.1 Solvent blanks,method blanks,and matrix blanks must be below the lowest

standard in the calibrationcurve.

14.3 Calibration Curves

14.3.1 The r2value forthecalibrationmust be 0.980 or better.

14.4 Matrix Spikes

14.4.1 Matrix spike percentrecoveriesmust be within ± 30% of thespiked concentration.

14.5 Continuing Calibration Verification

14.5.1 Continuing calibrationverificationpercentrecoveriesmust be within +-300/'oof the

spiked concentration.

14.6 Ifcn'terialistedinthe method performance sectionare not met, maintenance may be

performed on the system and samples reanalyzed or otheractions as determined by the

analyst.Document allactionsinthe appropriatelogbook.
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14.7 Ifdata aretobe reportedwhen performance criteriahave notbeen met,thedatamust be
footnotedon tablesand discussedinthetextof thereporl.

15.0 POLLUTION PREVENTION AND WASTE MANAGENIENT

15.1 Samole extractwaste and flammable solventisdisposedinhigh BTU containers,and glass
pipettewaste isdisposed inbroken glasscontainerslocatedin thelaboratory.

16.0 RECORDS

16.1 Each page generatedfora studymust have thefollowinginformationincludedeitherinthe
header or hand writtenon thepage: studyorprojectnumber, acquisitionmethod,
integrationmethod, sample name, extractiondate,dilutionfactor(Ifapplicable),and
analyst.

16.2 Printthe tune page, sample list,and acquisitionmethod from MassLynx to includein the
appropriatestudy folder.Copy thesepages and tapeintotheinstrumentrunlog.

16.3 Plotthecalibrationcurve by linearregression,weighted l,'x,thenprintthesegraphs and
storeinthestudy folder.

16.4 Printdata integrationsummary, integrationmethod, and chiomatograms from MassLynx
and storeinthestudy folder.

16.5 Summarize datausin,-suitablesoftware(Excel5.0+)and storeinthestudy folder,refertoC)
Attachment A for an example ofa summary spreadsheet.

16.6 Back up electronicdata toappropriatemedium. Record instudynotebook thefilename
and locationofbackup electronicdata.

1'1'0 TABLEs DIAGRAMS, FLOWCHARTS, AND VALIDATION DATA

I'i.I Attachment A: ETS-8-7.0 Data summary spreadsheet

18.0 REFERENCES

18.1 FACT-M-2. 1,"Extractionof PotassiumPerfluorooctanesulfonateorOther Fluorochemical
Compounds ftom Live,-forAnalysisUsing HPLC-Electrospray/Mass Spectrometry"

18.2 ETS-9-24.0, "Operation and Maintenance oftheMicrc)massAtmospheric Pressure
Ionization/MassSpectrometerQuattroIItriplequadrupole Systems"

18.3 The validationreportassociatedwith thismethod isETS-8-6.0 & 7.0-V-1

19.0 AFFECTED DOCIJMENTS

19.1 ETS-8-6.0, "ExtractionofPotassium PerfluorooctanesulfonateorOther Fluorochemical

Compounds from Liver orFluid forAnalysisUsing HPLC-Electrospray/Mass
Spectrometry"
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20.0 REVISIONS

Revision Revision

Number Reason For Revision Date
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LaboratoryStudy

Study:
Test Material:

Matrix,'FinalSolvent:
Method/Revision:

AnalyticalEquipment System Number:
InstrumentSoftware/Version:
Filename:
R-Squared Value:

Slope:
Y Intercept-.
Date of Extraction/Analyst@.

Date ofAnalysis/Analyst:

Group s2mpie# concentration lniti2lWt. Dilution FinalConc.
Dose ng/g 9 - Factor ug/g

-STo-p-v-.-ra-@-en-Tromi-inear regressionequation.
Group/Dose: Taken from thestudyfolder.

Sample#: Taken from thestudyfolder.

Concentration (ngig):Taken from theMassLynx integrationsummary.
InitialWt. (g):Taken fromthestudyfolder.
DilutionFactor: Taken from thestudyfolder.

FinalConc. (tig/g):Calculatedby dividingtheinitialvolume from theconcentration
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3M ENVIRONME-N'TAL LABORATORY

METHOD

EXTRACTIOISL OF POTASSIUM PERFLUOROOCTANIESULFONATE OR OTHER

FLUOROCHEMICAL COMPOUNDS FROM SERUi'vl FOR ANALYSIS USING HPLC-

ELECTROSPRAY/MASS SPECTRONIETRY

Method Number: ETS-8-4.1 Adoption Date: 031'01/99

Revision Date:

Author: Lisa Clemen, Glenn Langenburg

Approved By:

Laboratory Manager Datc

Group Leader Date

Technical Reviewer Date

1.0 SCOPE AND APPLICATION

1.1 Scope: This method isforthe extractionof potassium perfluorooctanesulfonate(PFOS)

or other fluorochemical compounds from serum.

1.2 Applicable compounds: Fluorochemical surfactants or other fluorinated compounds.

1.3 Matrices: Rabbit, rat,bovine, monkey, and human serum or other fluids as designated in
the validationreport.
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2.0SUNINIARY OF METHOD

2.1 This method descr-ibestheprocedureforextractingpotassiumpertluorooctanesulfonate
(PFOS) or otherfluorochemicalsurfactantsfrom serum,or otherfluids,usingan ion
pairingreagentand methyl-tert-butylether(MtBE). Inthismethod,seven
fluorochemicalswere extracted:PFOS, PFOSA, PFOSAA, ETFOSE-OH, PFOSEA,
M556, and surrogatestandard(see3.0Definitions).An ionpairingreagentisadded to
thesample and theanalyteionpairispartitionedintoMTBE. The MTBE extractis
removed and putonto a nitrogenevaporatoruntildry. Each extractisreconstitutedin 1.0
mL of methanol,thenfilteredthrougha 3 cc plasticsyn'n,-eattachedtoa 0.2 lAm nylon
filterintoglassautovials.

2.2 These sample extractsareanalyzedfollowingmethod ETS-8-5.1 orotherappropn'ate
methods.

3.0 DEFINITIONS

3.1 PFOS: perfluorooctanesulfonate(anionof potassiumsalt)C,F,IS03-

3.2 PFOSA: perfluorooctanesulfonylamideC,F,.,SO.NE,,

3.3 PFOSAA: perfluorooctanesulfonylamido(ethyl)acetateC,F,,SO,N(CH,CH3)CH,CO,-

3.4 ETFOSE-OH: 2(N-ethylperfluorooctanesulfanamido)-ethylalcohol
C,F,IS02N(CH2CH3)CH,CH,OH

3.5 PFOSEA-. perfluorooctanesulfonytethylamideCIF,7SO,N(CH,CH,)H

3.6 M556: C,F,,SO,N(H)(CH,COOH)

3.7 Surrogatestandard:IH-IH-2H-2H perfluorooctanesulfonicacid

4.0 WARNINGS AND CAUTIONS

4.1 Health and safetywarnings

4.1.1 Use universalprecautions,especiallylaboratorycoats,-oggles,and gloveswhen
handlinganimal tissue,which may containpathogens.

5.0 INTERFERENCES

5.1 There areno interferencesknown atthistime.

6.0 EouipNIE,14T

6.1 The followingequipment isusedwhileperformingthismethod. Equivalentequipment is
acceptable.

6.1.1 Vortex mixer,VV@R, Vortex Genie 2

6.1.2 Centrifuge,Mistral1000 orIEC

6.1.3 Shaker,Eberbachor VWR
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6.1.4 Nitrogen evaporator,Organomation

6.1.5 Balance (± 0.100 g)

7.0 SUPPLIES AND MATERIALS

7.1 Gloves

7.2 Eppendorf ordisposable pipettes

7.3 Nalgene bottles,capable of holding 250 mL and I L

7.4 Volumetn'c flasks,class,type A

7.5 I-CHEM vials,glass,40 mL glass

7.6 Centrifuge tubes,polypropylene, 15 mL

7.7 Labels

7.8 Oxford Dispenser - 3.0 to 10.0 mL

7.9 Syringes, capable of measuring 5 4L to 50 pLL

7.10 Graduated pipettes

7.11 Syringes, disposable plastic,3 cc

7.12 Syringe filters,nylon, 0.2 pm, 25 mm

7.13 Timer

7.14 Crimp cap autovialsand caps

7.15 Crimpers

Note: Prior to using glassware and bottles,rinse3 times with methanol and 3 times with
Milli_QTM water. Rinse syringesa minimum of 9 times with methanol, 3 rinsesfrom 3

separate vials.

8.0 REAGENTS AND STANDARDS

8.1 Type Ireagent grade water, Milli-QTIAor equivalent;all,,vaterused int.@ilsmethod should

be Milll_QT',lwater and may be provided by a Milli-Q TOC plUSTm System

8.2 Sodium hydroxide (iNaOH), J.T Baker or equivalent

8.3 Tetrabutylammonium hydrogen sulfate(TBA),Kodak or equivalent

8.4 Sodium carbonate (Na@CO,), J.T.Baker or equivalent

8.5 Sodium bicarbonate(NaHCO,), J.T.Baker or equivalent

8.6 Methyl-T-Butyl Ether,Omnisolv, glassdistilledor HPLC crade

8.7 Methanol, Omnisolv, glassdistilledor HPLC grade

8.8 Serum or blood, frozen from supplier

8.9 Fluorochemical standards

8.9.1 PFOS (3M SpecialtyChemical Division),molecular weight= 539

8.9.2 PFOSA (3M SpecialtyChemical Division),riiolecularweight = 499
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8.9.3 PFOSAA (3M SpecialtyChemical Division),molecular weight = 585

8.9.4 ETFOSE-OH (3M SpecialtyChemical Division),molecular wel,-ht= 5'10

8.9.5 PFOSEA (3M SpecialtyChemical Division),molecular we@-,.ht= 527

8.9.6 M556 (3M SpecialtyChemical Division),molecular weight = 55/'

8.9.7 Surrogate standard:4-H, perfluorooctanesulfonicacid (I-H,I-H, 2-H, 2-H

C,F,,SO,H) molecular weight = 428

8.9.8 Other fluorochemicals,as appropn'ate

8.10 Reagent preparation

NOTE: When preparing largervolumes than listedin reagent,standard,or surrogate

preparation,adjustaccordingly.

8.10.1 10 N sqdium hydroxide (NaOH): Weigh approximately 200 g NAOH. Pour into a

1000 mL beaker containing500 mL Milli-Q" water,mix untilallsolidsare

dissolved. Store ina I L Nalgene bottle.

8.10.2 1 N sodium hydroxide (NaOH): Dilute 10 N NAOH 1:10. Measure 10 mL of 10

N NAOH solutionintoa 100 mL vol'umetricflaskand dilutetovolume using

Milli-Q" water. Storein a 125 mL Nalgene bottle.

8.10.3 0.5 M tetrabutylammonium hydrogen sulfate(TBA): Weigh approximately 169 g

of TBA intoa I L volumetriccontaining 500 mL Milli-QT.1
water.Adjust to pH

1.0using approximately 44 to 54 mL of 10 N NAOH (While adding the lastmL of

NAOH, add slowly because thepH changes abru-otly).Diluteto volume with
MillI_QTM water. Store in a 1 L Nalgene bottle.

8.10.3.1 TBA requiresa check pn'orto each use toensure pH = 10. Adjust as

needed using I N NAOH solution.

8.10.4 0.25 M sodium carbonate/sodium bicarbonatebuffer(Na,CO,,'NaHC03): Weigh

approximately 26.5 g of sodium carbonate(NaCO,) and 2 1.0- of sodium

bicarbonate(NaHC03) intoa I L volumetric flaskand bringto volume with Milli-

QTm water. Store in a I L Nalgene bottle.

8.11 Standards preparation

8.11.1 Prepare PFOS standards forthestandard curve.

8.11.2 Prepare otherfluorochemicalstandards,as appropriate.Multicomponent

fluorochemical standardsareacceptable(forexample, one working standard

solutioncontaining 1.00ppm PFOS, 1.02 ppm PFOSA, 0.987 ppm PFOSAA, and

1.10 ppm EtFOSE-OH.)

8.11.3 Weigh approximately 100 mg of PFOS intoa 100 mL volurfletn'cflaskand record

the actualweight.

8.11.4 Bring to volume with methanol fora stock standardof approximately 1000 ppm
(4g/mL).

8.11.5 Dilute the stock solutionwith methanol fora working standardI solutionof

approximately 50 ppm.

8.11.6 Diluteworking standardI with methanol fora working standard2 solutionof

approx. 5.0 ppm.
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8.11.7 Dilute working standardI with methanol fora working standard3 solutionof
approx. 0.50 ppm.

8.12 Surrogate stock standard preparation

8.12.1 Weigh approximately 50-60 mg of surrogatestandard I-H,I-H, 2-H, 2-H,

C,F,3SO,H intoa 50 mL volumetric flaskand record the actualweight.

8.12.2 Bn'ng

'

to volume with methanol fora surrogatestock of approximately 1000- 1200

PPM.

8.12.3 Prepare a surrogateworking standard. Transferapproximately I mL of surrogate

stock to a 10 mL volumetric flaskand bn*ng tovolume with methanol fora

working standardof 100 ppm. Record the actualvolume transferred.

9.0 SAMPLE HANDLING

9.1 All samples are received frozenand must be kept frozen untiltheextractionisperformed.

9.2 Allow samples to thaw to room temperaturepn*orto extraction.

10.0 OUALITY CONTROI,

10.1 Solvent Blanks, Method blanks and matrix blanks

10.1.1 An aliquotof 1.0mL methanol isused as a solventblank.

10.1.2 Extracttwo 1.0mL aliquots
of Milli_QTII

water followine thisprocedure and use

as method blanks.

10.1.3 Extract two 1.0mL aliquotsof theserum following thisprocedure and use as

matrix blanks. See 11.1.4.

10.2 Matrix spikes

10.2.1 Prepare and analyze matn'x spike and matrix spikeduplicatesamples to determine

the accuracy of the extraction.

10.2.2 Prepare each spike using a sample chosen by theanalyst,usuallythe control

matrix received with each sample set.

10.2.3 Expected concentrationswillfallin themid-range of the initialcalibrationcurve.

Additional spikes may be includedand may fallin the low-range of the initial

calibrationcurve.

10.2.4 Prepare one matn'x spike and matrix spike duplicateper 40 samples, with a

minimum of 2 matrix spikesper batch.

10.3 Continuing calibration checks

10.3.1 Prepare continuing calibrationcheck samples to ensure the accuracy of the initial

calibrationcurve.

10.3.2 Prepare, ata minimum, one continuing check per group o@'10samples. For

example, ifa sample set= 34, fourchecks areprepared and extracted.

10.3.3 Prepare each continuing calibrationcheck from the same rnatrixused to prepare

the initialcur-ve.
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10.3.4 The expected concentrationswillfallwithin the mid-range of the initial

calibrationcurve. Additionalspikesmay be includedthatfallinthe low-range of

the initialcalibrationcurve. This isnecessary ifthe analystmust quantitateusing

only the low end of thecalibrationcurve (forexample, 5 ppb - 100 ppb, rather

than

5 ppb - 1000 ppb).

11.0 CALIBPATION AND STANDARDIZATION

11.1 Prepare matrix calibrationstandards

11.1.1 Transfer I mL of serum to a 15 mL centrifugetube.

11.1.2 Ifmost sample volumes arelessthan 1.0mL, extractstandardswith matrix
volumes equal to thesample volumes. Do not extractlessthan 0.50 mL of

matrix. Rec-ord each sample volume on the extractionsheet.

11.1.3 While preparing a totalof twenty aliquotsin 15 mL centrifugetubes,mix or shake

between aliquots.

11.1.4 Two I mL aliquots,or other appropn'atevolume, serve as matrix blanks.

Typically use the standardconcentrdtionsand spiking amounts listedinTable 1,

at the end of thissection,to spike,in duplicate,two standardcur-ves,fora totalof

eighteen standards,two matrix blanks,and two method blanks.

11.1.5 Refer tovalidationreportETS-8-4.0 & ETS-8-5.0-V-1, which liststhe working

ranges and the Linear CalibrationRange (LCR) forcalibrationcurves.

11.1.6 Use Attachment D as an aid incalculatingthe concentrationsof the working

standards. See Section 13.0 tocalculateactualconcentrationsof PFOS in

calibrationstandards.

11.2 To each standard,blank,or continuingcheck, add appropriateamount of surrogate

working standard forthe concentrationto fallwithin thecalibrationcurve ran2e 5 ppb -

1000 ppb.

11.3 Extract spiked matn*x standardsfollowing 12.6-12.16 of thismethod. Use these standards

to establisheach initialcurve on themass spectrometer.
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Table I

Approximate spiking amounts forstandards and spikes

Using 1.0mL of matrix

Working standard 4L Approx. finalconc.of

(approx.conc.) analytein matrix
- - - Blank

0.500 ppm 10 0.005 ppm

0.500 ppm 20 0.010 ppm

5.00 ppm 5 0.025 ppm

5.00 ppm 10 0.050 ppm

5.00 ppm 20 0.100 ppm

5Cr.0ppm 5 0.250 ppm

50.0 ppm 10 0.500 ppm

50.0 ppm 15 0.750 ppm

50.0 ppm 20 1.00 ppm

12.0 PROCEDURE

12.1 Obtain frozen samples and allow tothaw atroom temperature or in a lukewan-n

waterbath.

12.2 Vortex mix for 15 seconds,then transfer1.0mL or other appropriatevolume to a 15 mL

polypropylene centrifugetube.

12.3 Return unused samples to freezerafterextractionamounts have been removed.

12.4 Record the initialvolume on theextractionworkshect.

12.5 Label the tube with the study number, sample ID, date and analystinitials.See attached

worksheet fordocumenting theremaining steps.

12.6 Spike allsamples, includingblanks and standards,ready forextractionwith surrogate
standard as described in 11.2.

12.7 Spike each matrix with theappropriateamount of standardas described in 11.1,or Table

I in thatsection,forthe calibrationcurve standards.Also prepare matrix spikes and

continuing calibrationstandards.

12.8 Vortex mix the standardcurve samples, matrix spikesamples, and continuing calibration

samples for 15 seconds.

12.9 Check to ersure the 0.5 M TBA reagentisatpH 10. Ifnot,adjustaccordingly.

12.10 To each sample, add I mL 0.5 M TBA and 2 mL of 0.25M sodium carbonate/sodium
bicarbonate buffer.

12.11 Using an Oxford Dlsr)enser,add 5 mL methyl-tert-butylether.

12.12 Cap each sample and put on theshaker ata settingof 300 rpm, for20 minutes.

12.13 Centrifuge for20 to 25 minutes ata settingof 3500 rpm, or untillayersare well

separated.
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12.14 Label a fresh 15 mL centrifugetube with the same information as in 12.5.

12.15 Remove 4.0 mL o'-@,.heorganic layertothisclean 15 mL centrifugetube.

12.16 Put each sample on the analyticalnitrogen e@,,aporatoruntildry,approximately I to

hours.

12.17 Add 1.0mL of methanol to each centrifugetube using a graduated pipette.

12.18 Vortex mix for30 seconds.

12.19 Attach a 0.2 Am nylon mesh filtertoa 3 cc syringeand transferthesample to this

syringe. Filterintoa 1.5mL glassautovialor low-volume autovialwhen necessar-v.

12.20 Label the autovialwith the study number, animal number and gender, sample timepoint,

matrix,finalsolvent,extractiondate,and analyst(s)performing the extraction.

12.21 Cap and storeextractsatroom temperature or atapproximately 4 'C untilanalysis.

12.22 Complete theextractionworksheet, attachedto thisdocument, and tape inthe study

notebook or include instudy binder,as appropr-iate.

13.0 DATA ANALYSIS AND CALCULATIONS

13.1 Calculations

13.1.1 Calculate actual concentrationsof PFOS, or otherapplicablefluorochemical, 'in

calibrationstandardsusing the following equation:

mL of standardx concentrationof standard /mL)
mL of standard+ mL of surrogatestandard+ initialmatrix volume (mL)

Final Concentration (@ig/mL)_of PFOS in matrix

14.0 METHOD PERFORMANCE

14.1 The method detectionlimit(NIDL) isanalyteand matrix specific.Refer toMDL report

forspecificMDL and limitof quantitation(LOQ) values(seeAttachmentsB and C).

14.2 The followingqualitycontrolsamplesareextractedwitheachbatchofsamplesto
evaluatethequalityof theextractionand analysis.

14.2.1 Method blanksand matrixblanks.

14.2.2 Matrixspikeand matrixspikeduplicatesamplestodetermineaccuracyand
precisionof theextraction.

14.2.3 Continuingcalibrationcheck samplestodeter-minethecontinuedaccuracyof the
initialcalibrationcurve.

14.3 Refertosection14 of ETS-8-5.1 formethod performancecriteria.

15.0 POLLUTION PREVENTION AND WASTE MANAGEME14T

15.1 Sample waste isdisposedinbiohazardcontainers,flammable solventwaste isdisposedin
high BTU containers,and used glasspipettewaste isdisposedinbroken glasscontainers
locatedinthelaboratory.

ETS-8-4.1 Page 8 of 14
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16.0 RECORDS

16.1 Complete the extractionworksheet attachedtothismethod, and tape inthe study

notebook or include inthe 3-rin-study binder,as appropriate.

17.0 ATTACHMENTS

17.1 Attachment @, Extractionworksheet

17.2 Attachment B, MDL/LOQ valuesand summary

17.3 Attachment C, Calibrationstandardconcentrationworksheet

18.0 RIEFERENCES

18.1 The validation-reportassociated with thismethod is ETS-8-4.0 & 5.0-V-1.

18.2. FACT-M-3. 1,"Analysis of Serum or Other Fluid ExtractsforFlucrochemicals using

HPLC-Electrospray Mass Spectrometry"

19.0 AFFECTED DOCUMENTS

19.1 ETS-8-5. 1, "Analysis of Serum or Other Fluid ExtractsforFluorochemicals usincy

HPLC-Electro spray Mass Spectrometry"

20.0 REviSIONS

Revision Revision

Number Reason For Revision Date

I Section 12.21 Changed to include sample storage atroom temperature. 04/02/99

Section 12.13 Added theshaker speed.

Section 12.17 Final volume is1.0mL; not adjustedforinitialvolumes

lessthan 1.0mL.
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ExtractionWorkshectETS-8-4.1

Studv surtogateStd FC-Mix FC-Mix FC:@@@t-ix-
Matrix approx. ppm approx.0.5pm approx.5 ppm approx.50 ppm
Box actual ppm actual PPM

actual ppm actual PPM
@Vk/Day

DateSpiked/Analyst

ccv
\,IS
MSD

I Blank Std amount mL

Serum Extr2ctionMethod D2te& Initials

Vortex IS see.

PipetteMatrix Volume mL

PipctteI mL of 0.5M TBA, pH 10. pH Std@ #

Pipctic2 mL of0.25Na2CO3/0.25M NaHC03 buffer Std.4

Dispense5 mL of methyl-t-butylether TN-A-

Shake 20 min. Shaker speed:

Ccntrifu_gc20-25 min. Ccntrifu_gesdced:

Remove a 4 mL aliquotoforganiclaver

Puton Nitroy,cnEvaDoratortodrvncss TempeTature:

Add methanol Volume mL T-,N-A-

Vortex30 sec.

Filterusing,a 3ecB-D svringewitha 0.24m f-litCTintoa 1.5mL autosamdievial
Cont. Cal.Verificationsused same matrixas forstdcurve.
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MDL[LOQ valuesforrabbitserum

Compound MDL LOQ LinearCalibrationRange (LCR)

(ppb) (ppb) Approximate concentrationstobe used forpreparing the

Standard CalibrationCurve

PFOS 1.74 5.55 5 ppb - 1000 ppb

PFOSA 1.51 4.79 5 ppb - 1000 ppb

PFOSAA 3.46 20.5 5 ppb - 1000 ppb

ETFOSE-OH 11.4 36.2 5 ppb - 1000 ppb

M556 6.03 19.2 5 ppb - 1000 ppb

PFOSEA 5.71 18.2 15 ppb - 1000 ppb

MDULOQ valuesinrat,bovine,monkey, and human serum,and monkey plasma were not statistically

determined. Two curves in each of thesematriceswere extractedand analyzedwith therabbitserum

curves to determine equivalence. Responses inthe rat,bovine,monkey, and human were equivalentto

the rabbitresponses,therefore,theirMDL and LOQ willbe the same valuesas determined in rabbit

serum.

Pleasesee LOQ Summary and MDL studyinETS-8-4.0 & 5.0-V-I forfurtherinformation.
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Compound: PFOS
Preparedrange LCR from % Recoverv RSD

RabbitSerum of standards curve Range Range
(ppb)(ng/r.,-L) (ppb)

(ng/mL)

FullRange 0.995-973 24.8-978 83-108 4.67-11.0

Low Curve 4.94-248 4.94-248 85-104 5.34-12.0

High curve 97.8-978 97.8-978 85-106 4.84-9.80

I/X 0.995-978 4.94-978 94-111 4.60-10.5

Compound: PFOSA
Preparedrange LCR from % Recovery RSD

Rabbit Serum of standards curve Range Range
(ppb)(ng/mJ-) (ppb)

(ng/mL)

FullRange 0.993-976 4.93-976 88-103 5.10-14.7

Low Curve 4.93-97.6 4.93-97.6 87-105 9.85-14.7

High cur-ve 24.8-976 24.8-978 93-102 5.08-13.9

1/X 0.993-976 4.93-976 94-103 5.10-14..

Compound: PFOSAA
Preparedrange LCR from % Recovery RSD

Rabbit Serum ofstandards curve Range Range
(ppb)(ng/mL) (ppb)

(ng/mL)

FullRange 0.991-974 24.7-974 81-111 4.18-10.6

Low Curve 4
-
92 -247 9.74-247 97-107 6.38-21.8

High curve 49.2-974 97.4-974 85-108 4.33-12.5

0.991-974 9.74-974 95-115 4.11-23.2
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Compound: ETFOSE-OH

Prepared range LCR from % Recovery RSD

Rabbit Serum of standards curve Range Range

(ppb)(ng/mL) (ppb)

(ng/mL)

FullRange 0.993 -976 49.3-976 77-110 11.2-25.5

Low Curve 4.93-97.6 9.76-97.6 97-107 14.1-21.3

High curve 49.3-976 97.6-976 90-109 11.5-19.6

1/X 0.993 -493 9.76-976 86-111 11.1-21.2

Compound: PFOSEA

Prepared range LCR- from % Recovery RSD

Rabbit Serum of standards curve Range Range

(ppb)(ng/mL) (ppb)

(ng/mL)

FullRange 0.993-976 24.8-976 96-106 10.1-16.2

Low Curve 4.93-248 9.76-248 91-110 11.8-19.5

High curve 49.3-976 49.3-976 86-106 10.2-18.2

I/X 0.993-976 9.76-976 95-117 10.1-19.1

Compound: M556

I Prepared range LCR from % Recovery RSD

Rabbit Serum of standards curve Range Range

(ppb)(ng/mL) (ppb)

(ng/mL)

FullRange 0.993-976 24.8-976 88-106 4.82-17.9

Low Curve 4.93-97.6 9.76-97.6 100-105 5.95-18.2

High curve 97,6-976 97.6-976 81-111 5.11-9.74

i,ix 0.993-976 9.76-976 97-110 4.77-19.5
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Ion PairStandard Curves - Fluids
Prep date(s): Standard number:

Analyte(s): Equipment number:

Sample matrix: Finalsolventand TN:

Blank fluid/identirier:

Method/revision:

Target analyte(s):

FC mix std approx. 0.500ppm:

FC mix std approx. 5.00ppm:

FC mix std approx. 50.0ppm:

Surrogate std approx. 100 ppm:

Actual concentrationsofstandards intheFC mix

PFOS PFOSA PEOSAA ETFOSE PFOSEA M556 All All
Std conc Std conc Std conc Std conc Std conc Std conc Am't Finalvol
ug/n-LL ug/mL ug/rnL ug/mL ug/mL ug/mL spikedmL ML
0.500 0.507 i 0.532 0.501 0.521 1 0.501 0.010

0 0.507 0.532 0.501 05-21 0.020 1.025

5.00 5.07 532 5.01 5.21 61 0.005
5 0 5.07 --- 5.01 5.21 5.01 o-oi,o 1.015
5.00 5.07 5.32 5.01 5.21 5.01 0.020 1.025
50.0 50.1 53.2 50.1 52.1 50.1 0.005 1.010
50.0 50.1 53.2 50.1 52.1 i 50.1----

[__50. 50.1 53.2 50.1 52.1 1.020
50.0 50.1 53.2 50.1 52.1 1 5 0.1 -6.@-0 if-d 1.025

Calculated concentrations of standards in the sample matrix
PFOS -,-,PFOSA PFOSAA ETFOSE PFOSEA M556 Surrogate All

Finalconc Finalconc Finalconc Finalconc Finalconc Finalconc Stdconc Am't spiked
ng/mL ng/mL ng/mL ng/mL ng/mL ng/mL ng/mL mL
4.93 5.00 1 5.24 4.94 5.01 5.13 100 1 0.005
9.76 9.89 0 9.78 '-T9-93 1-d2-----11.4

-@4- 8 25.1 26@3 24.8 25.2 5.8
Surrogtll49.3 49.4 1 50.1 51.S -------Tin@al--nc50.0 -7---@@ co@c

97.8 i 99.3 102 ng/mL
------i-4@-- 251 263 f4-8 252 258 500

493 500 524 494 501 513
735 746 782 737 749 6
976 989 1038 978 993 i 1017

Validated ranges - approximate concentrations
Serum PFOS PFOSA PFOSAA ETFOSE-OH PFOSEA M556
Rabbit 5.00-1000 1 5.00-1000 5.00-1000 1 5.00-1000 1 5.00-1000 5.00-1000
Bovine Estimatesonly.Use valuesforrabbit.
Rat Estimatesonly. Use valuesforrabbit.

Monkey & Plasma Estimatesonly.Use valuesforrabbit.
Human Estimatesonly.Use valuesforrabbit.
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3M ENVIRONN4ENTAL LABORATORY

METHOD

A-NALYSIS QF POTASSILTM PERFLUOROOCTANESLILFONATE OR OTHER

FLUOROCHEMICALS IN SERUiNt EXTRACTS USING

HPLC-ELECTROSPRAY/MASS SPECTROMETRY

Method Number: ETS-8-5.1 Adoption Date: 03/01/99

Revision Date:

Author:LisaClemen,RobertWynne

Approved By:

2

LaboratoryManager Date

Group Leader Date

,@& A cvz
.
.2@.1

Technical Reviewer Date

1.0 SCOPE AND APPLICATION

1.1 Scope: This method descn*besthe analysisof serum extractsfor fluorochemicalsurfactants
usingHPLC-electrospray/massspectrometry.

1.2ApplicableCompounds: Fluorochemicalsurfactantsorotherfluorl*natedcompounds, or
otherionizablecompounds.

1.3Matrices: Rabbit,rat,bovine,monkey, and human serum,orotherfluidsasdesignatedin
thevalidationreport.

Word 6i95 ETS-8-5.1 Paec Iof9
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2.0 SUNL@MARY OF METHOD

2.1 This method descn*besthe analysisof fluorochemicalsurfactantsextractedfrom serum or

other fluids,using HPLC-electrospray/mass spectrometry,or similarsystem as appropriate.

The analysisisperformed by monitoring a singleion characten'sticof a particular

fluorochemical,such as the perfluorooctanesulfonate(PFOS) anion,n-L/z=499.

Additionally,samples may be analyzed using a tandem mass spectrometerto furtherverify

the identityof a compound by detectingdaughter ions of the parention.

3.0 DEFINITIONS

3.1 Atmospheric Pressure Ionization (API); The Micromass Quattro 11tn'plequadrupole

systems allow forvarious methods of ionizationby utilizingvan*ous sources,probes, and

interfaces.These includebut arenot limitedto:ElectrosprayIonization(ESI),Atmospheric

Pressure chemical Ionization(APcl),Thermospray, etc. The ionizationprocess in these

techniques occurs at atmospheric pressure(i.e.,not under a vacuum).

3.2 Electrospray Ionization (ES, ESI): a method of ionizationperformed atatmospheric

pressure,whereby ions in solutionaretransferredtothe gas phase via tinycharged droplets.

These charged dropletsare produced by the applicationof a strongelectn'calfield.

3.3Mass Spectrometry, Mass Spectrometer (MS), Tandem Mass Spectrometer (MS/MS):

The API Quattro 11triplequadrupole systems are equipped with quadrupole mass selective

detectors.Ions arc selectivelydiscriminatedby mass to charge ratio(Mjz) and subsequently

detected. A singleMS may be employed forion detectionor a series(MS/MS) formore
speci icfragmentat'on information.

3.4 Conventional vs.Z-spray probe interface:The latestmodels ofMicromassQuattro11
tnplequadr-upalesystems(post1998)utilizea"Z-spray"conformation.The sprayemitted
from a probe isorthogonaltothecone aperture.Intheconventionalconformationitisaimed
directlyatthecone aperture,afterpassingthrougha tortuouspathway inthecounter
electrode.Though theconfigurationisdifferent,themethods of operation,cleaning,and
maintenance arcthesame. However, Z-spraycomponents and conventionalcomponents are
notcompatiblewithone another,butonlywith similarsystems(i.e.,Z-spraycomponents are
compatiblewith some otherZ-spraysystems,etc.)

3.5Mass Lynx Software: System softwaredesignedforthespecificoperationoftheseQuattro
IItriplequadrupolesystems.CurrentlyMassLynx has Windows 95 and WindowsNT 4.0
versions.Allversionsaresimilar.Formore detailsseethemanual specifictotheinstrument
(N41cromassQuattroIItriplequadrupoleMassLynx or MassLynx NT User'sGuide).

4.0 WARNINGS AND CAUTIONS

4.1 Health and SafetyWarnings:

4.1.1 Use cautionwiththevoltagecablesfortheprobe. When engaged,theprobe
employs avoltageof approximately5000 Volts.

4.1.2 When handlingsamples or solventswear appropriateprotectivegloves,eyewear,
and clothing.

ETS-8-5.1 Page 2 of 9
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4.2 Cautions:

4.2.1 Do not operate solventpumps above capacityof 400 bar (5800 psi)back pressure.

Ifthe back pressureexceeds 400 bar,the HP I100 willinitiateautomatic shutdown.

4.2.2 Do not run solventpumps todryness.

5.0 INTERFERENCES-

5.1 To minimize interferenceswhen analyzing samples, teflonshould not be used forsample

storage or any partof instrumentationthatcomes in contactwith thesample or extract.

6.0 EouIPMENT

6.1 Equipment listedbelow may be modified in order tooptimize thesystem. Document any

modifications in-theraw dataas method deviations.

6.1.1 Micromass Quattro IItriplequadrupole Mass Spectrometer equipped with an

electrosprayionizationsource

6.1.2 HPI 100 low pulse solventpumping system, solventdegasser,column

compartment, and autosampler

7.0 SUPPLIES AND MATERIALS

7.1 Supplies

7.1.1 High pur-itygrade nitrogengas regulatedtoapproximately 100 psi (House air

system)

7.1.2 HPLC analyticalcolumn, specificsto be determined by theanalystand documented

in the raw data.

7.1.3 Capped autovialsor capped 15 mL centrifugetubes

8.0 REAGENTS AND STANDARDS

8.1 Reagents

8.1.1 Methanol, HPLC grade or equivalent

8.1.2 Mi Ill_QTIL water, allwater used inthismethod should be
M

1
11

1 _QTI'water or

equivalent,and may be provided by a Milli-Q TOC Plus system or other vendor

8.1.3 Ammonium acetate,reagentgrade or equivalent

8.2 Standards

8.2.1 Typically two method blanks,two matrix blanks, and eighteenmatrix standards are

prepared dun'ng the extractionprocedure. See ETS-84.1.

9.0 SAIIPLE HANDLIN'G

9.1 Fresh matn'x standards are prepared with each analysis. Extracted standards and samples

are stored incapped autovialsor capped 15 mL centrifugetubes untilanalysis.
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9.2 Ifanalysis willbe delayed, extractedstandards and samples can be refr-igeratedat
approximately 4' C, or atroom temperature,untilanalysiscan be performed.

10.0 ()UALITY CONTROL

10.1 Solvent Blanks, Method Blanks and Matrix Blanks

10.1.1 Solvent

-

blanks,method blanks and matrix blanks areprepared and analyzed with

each batch todetermine contamination or carryover.

10.1.2 Analyze a method blank and a matrix blank pn'orto each calibrationcurve.

10.2 Matrix Spikes

10.2.1 Matr-ixspikes areprepared and analyzed to determine thematrix effecton the

recovery efficiency.

10.2.2 Matn'x spikeduplicatesareprepared and analyzed to measure the precisionand the

recovery foreach analyte.

10.2.3 Analyze a matrix spike and matrix spikeduplicateper fortysamples, with a

minimum of 2 spikesper batch.

10.2.4 Matrix spikeand matrix spike duplicateconcentrationswillfallin themid-range of

the initialcalibrationcurve. Additionalspikeconcentrationsmay fallinthe low-

range of the initialcalibrationcurve.

10.3 Continuing CalibrationVerifications

10.3.1 Continuing calibrationverificationsareanalyzed to verifythe continued accuracy

of the calibrationcurve.

10.3.2 Analyze a mid-range calibrationstandardafterevery tenthsample, with a minimum

of one per batch.

11.0 CALIBRATION AND STANDARDIZATION

11.1 Analyze the extractedmatrix standardspriorto and following each setof extracts.The

average of two standardcurves willbe plottedby linearregression(y = my + b),weighted

I/x,not forcedthrough zero,using MassLynx or othersuitablesoftware.

11.2 Ifthe curve does not meet requirements,perform routinemaintenance or reextractthe

standard curve (ifnecessary)and reanalyze.

11.3 For purposes of accuracy when quantitatinglow levelsof analyte,itmay be necessary to

use the low end of the calibrationcurve ratherthan the fullrange of the standardcurve.

Example: when attempting toquantitateapproximately 10 ppb of analyte,generate a

calibrationcurve consistingof the standardsfrom 5 ppb to 100 ppb ratherthan the full

range of the curve (5ppb to 1000 ppb). This willreduce inaccuracyattributedto linear

regession weighting of high concentrationstandards.
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12.0 PROCEDURES

12.1 Acquisition Setup

12.1.1 Click on staxibutton in theAcquisitionControl Panel. Set up a sample list.Assicyn

a filename using MO-DAY-last digitof year-sample number, assign a method (i@,IS)
foracquiring,and type insample descriptions.

12.1.2 To createa method clickon scan button in theAcquisition controlpanel and select

SIR (SingleIon Recording) or MRM. Set IonizationMode as appropr-iateand mass

to499 or other appropr-iatemasses. A fullscan Isusuallycollectedalong with the

SIRS. Save acquisitionmethod. IfMS/MS instruments are employed, additional

product ion fragmentation informationmay be collected.See Micromass

MassLynx GUIDE TO DATA ACQUISITION foradditionalinformationand

,\4RM (MultipleReaction Monitoring).

12.1.3 Typicallytheanalyticalbatchrun sequence begins with a setof extractedmatrix

standards and ends with a setof extractedmatrix standards.

12.1.4 Samples are analyzed with a continuingcalibrationcheck injectedafterevery tenth

sample. Solvent blanks should be analyzed periodicallytomonitor possibleanalvte

carr-yoverand are not considered samples but may be included as such.

12.2 Using the Autosampler

12.2.1 Set up sample trayaccording to the sample listprepared inSection 12.1.1.

12.2.2 Set-up theHP II00/autosampler atthe followingconditionsor atconditionsthe

analystconsiders appropriateforoptimal response.Record actualconditionsin the

instrument logbook:

12.2.2.1 Sample size= 10 @iLinj*ection

12.2.2.2 Inj'ect'sample= 1

12.2.2.3Cycle time = 13.5 minutes

12.2.2.4Solvent ramp =

Time MEOH 2.0 mM

Ammonium acetate

0.00 min. 40% 60%

8.50 min. 90% 10%

11.0 min. 90% 10%

12.0 min. 40% 60%

12.2.2.5 Pr-@ssthe "Start"button.

12.3 Instrument Set-up

12.3.1 Refer to ETS-9-24.0 formore details.

12.3.2 Check the solve-.itlevelin reservoirsand refillifnecessary
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12.3.3 Check thestainlesssteelcapillaryattheend of theprobe. Use an eyepiecetocheck
thetip.The tipshouldbe flatwith no jagged edges. Ifthetipisfound tobe
uns atisfactor-v,disassemble theprobe and replacethestainlesssteelcapillarv.

12.3.4 Set HPLC pump to"On". Set the flow to 10 - 500 uL/min or as appropriate.
Obser-vedropletscoming outofthetipoftheprobe. Allow toequilibratefor
approximately 10 minutes.

12.3.5 Turn ortthenitrogen.A finemist shouldbe expelledwith no nitrogenleaking
around thetipof theprobe. Readjustthetipof theprobe ifno mist isobserved.

12.3.6 The instrumentuses theseparametersatthefollowingsettings.These settingsmay
change in orderto optimizetheresponse:

12.3.6.1Drying gas 250-400 liters/hour

12.3.6.2FSl nebulizinggas 10-15 liters/hour

12.3.6.3HPLC constantflowmode, flow rate10 - 500 pL/min

12.3.6.4Pressure<400 bar(Thisparameter isnot set,itisa guide to ensurethe
HPLC isoperatingcorrectly.)

12.3.7 Carefullyguidetheprobe intotheopening. Insertprobe untilitwillnot go any
further.Connect thevoltagecablesto theprobe.

12.3.8 Printthetunepage, with itsparameters,and storeitinthestudybinderwith a copy
taped intotheinstrumentlog.

12.3.9 Using thecross-flowcounterelectrodeintheES/iMS source isrecommended for
theanalysisof biologicalmatn*ces.

12.3.10CIickon startbuttonintheAcquisitionControlPanel (thismay vary among
MassLynx versions,seeappropriateMassLynx USER'S GUIDE). Pressthestart
button. Ensure startand end sample number includesallsamples tobe analyzed.

13.0 DATA ANALYSIS AND CALCULATIONS

13.1 Calculations:

13.1.4 Calculatema,,nx spikepercentrecoveriesusing the followingequation:

% Recovery Obser-vedResult-Background Result x 100

Expected Result

13.1.5 Calculatepercentdifferenceusing thefollowingequation:

Difference Exi)ectedConc. -CalculatedConc. x 100
Expected Conc.

13.1.6 Calculateactualconcentrationof PFOS, orotherfluorochemical,inmatrix
(pg/mL):

(ng,of PFOS calc.from std.Curve x DilutionFactor) x I uv

(InitialVolume ofmatrix(mL) + mL of Surroi,zateStandard 1000 nu
FinalVolume (mL)
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14.0 METHOD PERFORMA4CE

14.1 Method Detection Limit (MDL) and Limit of Quantitation (LOQ) are method, anal@qe,and
matrixspecific.PleaseseeETS-84.1, Attachment B, fora listingofcurrentvalidated
MDL and LOQ values.

14.2 SolventBlanks,Method Blanks,and Matrix Blanks

14.2.1Solventblaaks,method blanks,and matrixblanksvaluesaremust be below the
loweststandardinthecalibrationcurve

14.3CalibrationCurves

14.3.1 The r2 value forthecalibrationcurvemust be 0.980 orbetter.

14.4 Matrix Spikes

14.4.1 Matn*x spikepercentrecoveriesaremust be within± 30% ofthespiked
concentration.

14.5 Continuing CalibrationVerifleations

14.5.1 Continuingcalibrationverificationpercentrecoveriesmust be ± 30% ofthespiked
concentration.

14.6 Ifcriterialistedinthismethod performancesectionisn'tmet, maintenancemay be
performed on thesystem and samplesreanalyzedor otheractionsasdeterminedby the
analyst.Document allactionsintheappropriatelogbook.

14.7 Ifdata aretobe reportedwhen performancecriten'ahave notbeen met, thedatamust be
footnotedon tablesand discussedinthetextofthereport.

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Sample extractwasteand flammable solventisdisposedinhi-hBTU containers,and -lasszn C,
pipettewaste isdisposedinbrokenglasscontainerslocatedinthelaboratory.

16.0 REcoRDs

16.1 Each page generatedfora studymust have thefollowinginformationincludedeitherinthe
headeror hand w-rittenon thepage: studyorprojectnumber, acquisitionmethod,
integrationmethod,sample name, extractiondate,dilutionfactor(ifapplicable),and
analyst.

16.2 Pr-intthetunepage,sample list,and acquisitionmethod from MassLynx toincludeinthe
appropriatestudy folder.Copy thesepages and tapeintotheinstrumentr-untog.

16.3 Plotthecalibrationcur-veby linearregression,weighted I/x,thenprintthesegraphsand
storeinthestudyfolder.

16.4 Printdataintegrationsummary, integrationmethod, and chromatop-rams,from MassLynx,
and storeinthestudyfolder.

ETS-8-5.1 Page 7 of 9
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16.5 Summarize datausing suitablesoftware(Excel5.0)and storeinthestudy folder,see
Attachment A foran example ofa summary spreadsheet.

16.6 Back up electronicdata toappropriatemedium. Record instudy notebook thefilename
and locationofbackup electronicdata.

17.0 TABLES, DIAGRAms. FLOWCHARTS, AND VALIDATION DATA

17.1 Attachment A: ETS-8-5.1 Data summary spreadsheet.

18.0 PEFERENCES

18.1 FACT-M-4. 1,"ExtractionofPotassium Perfluorooctanesulfonateor Other Fluorochemical
compounds from Serum forAnalysisUsing HPLC-E lectrospray/,MassSpectrometry

18.2 ETS-9-24.0, "Operation and Maintenance oftheMicromass Atmospheric Pressure
Ionization/MassSpectrometerQuattroIItriplequadrupoleSystems"

18.3 The validationreportassociatedwith thismethod isETS-8-4.0 & 5.0-V-1.

19.0 AFFECRED DOCUMENTS

19.1 ETS-8-4. 1,"Extractionof Potassium PerfluorooctanesulfonateorOther Fluorochemical

Compounds from Serum forAnalysisUsing HPLC-Electrospray/.%,IassSpectrometry"

20.0 REVISIONS

Revision Revision
Number. Reason For Revision Date

1 Section6.1.2 Clan'EcationofHPI 100 system components. 04/02/199
Section 11.1 Average of two curves,not standardvalues,areused for
plottinglinearregressionand added the I/xweightingof thecurve.c:l
Section 12.2.2.4Clarificationofsolventramp.
Section 17.1Changed from attachmentB toA.

ETS-8-5.1 Page 8 of9
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LaboratoryStudy

Study:
TestMaterial:

Matrix/FinalSolvent:

,Nfethod/Revision:

AnalyticalEquipment System Number:

InstrumentSoftwarefVersion:

Filename:

R-Squared Value:

Slope:

Y Intercept:

Date ofExtractiori/Analyst-

Date ofAnalysis/Analyst:

Group S2MP]e# Concentration InitialVol. Dilution FinalCone.

Dose ug/mL mL - Factor ug/mL

Slope: Taken from linearregressionequation.

Group/Dose: Taken from thestudyfolder.

Sample#: Taken from thestudyfolder.

Concentration (ug/mL): Taken from theMassLynx integrationsummary.

InitialVolume (mL): Taken from thestudyfolder.

DilutionFactor: Taken from thestudyfolder.

FinalConc. (ug/mL): Calculatedby dividingtheinitialvolume from theconcentration

Ac-.achmentA: Summary Spreadsheet ETS-8-5.1 Page 9 of9
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3M ENVIRONMENTAL LABORATORY

METHOD

EXTRACTION-OF POTASSIUM ]?ERFLUOROOCTANESULFONATE OR OTHER

FLUOROCHEMICAL COMPOUNDS FROM SERUM FOR ANALYSIS USING HPLC-
ELECTROSPRAY/MASS SPECTROMETRY

Method Number: ETS-8-4.0 Adoption Date: I/"'I"

Revision Date:

Author: Lisa Clemen, Glenn Langenburg

Approved By:

c

Laboratory Mana-er/ Date

Gro/up Leader Date

4

T e@ @nical Review-er Datec

1.0 SCOPE AND APPLICATION

1.1 Scope: This method isforthe extractionof potassium perfluorooctanesulfonate(PFOS)

or other fluorochemical compounds from serum.

1.2 Applicable compounds: Fluorochemical surfactantsor other fluorinatedcompounds.

1.3 Ntatrices: Rabbit,rat,bovine, monkey, and human serum or otherfluidsas designated in

the validationreport.
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2.0SUNIMARY OF METHOD

2.1 This method describes the procedure forextractingpotassium perfluorooetanesulfonate

(PFOS) or other fluorochemical surfactantsfrom serum using an ion pairingreagent and

5.0 niL of methyl-tert-butylether(MtBE). In thismethod, seven fluorochemicalswere

extracted:PFOS, PFOSA, PFOSAA, ETFOSE-OH, PFOSEA, M556, and surrogate

standard (see @7.0Deflnitions).An ion pairingreagentisadded tothe sample and the

analyte ion pairispartitionedintoMTBE. The MTBE extractisremoved and put onto a

nitrogen evaporator untildry. Each extractisreconstitutedin 1.0ml of methanol, then

filteredthrough a 3 cc plasticsyringeattachedto a 0.2 @im nylon filterintoclass

autovials.

3.0 DEFINITIONS

3.1 PFOS: pert-luorooctanesulfonate(anion of potassium salt)CgFl7SO3-

3.2 PFOSA: perfluorooctanesulfonylamide C8Fl7SO2NH,

3.3 PFOSAA: perfluorooctanesulfonylamido (dthyl)acetateC8Fl7SO-,N(CH,CH3)CH2CO'--

3.4 ETFOSE-OH: 2(N-ethylperfluorooctanesulfonam ido)-ethylalcohol

CsF17SO2N(CH2CH3)CH2CH20H

3.5 PFOSEA: perfluorooctanesulfonylethylamide C8Fl7SO,N(CHICH3)H

3.6 M556: C8Fl7SO2N(H)(CH2COOH)

3.7 Surrogate standard: IH- IH-2H-2H perfluorooctanesulfonicacid

4.0 WAR@NINGS AND CAUTIONS

4.1 Health and safety warnings

4.1.1 Use universalprecautions,especiallylaboratorycoats,goggles,and gloves whcn
handling animal tissue,which may contain pathogens.

5.0INTERFERENCES

5.1 There are no interferencesknown atthistime.

6.0 EQUIPMENT

6.1 The following equipment isused while performing thismethod. Equivalentequipment is

acceptable.

6.1.1 Vortex mixer, VWR, Vortex Genie 2

6.1.2 Centrifuge,Mistral 1000 or IEC

6.1.3 Shaker, Eberbach or VWR

6.1.4 Nitrogen evaporator,Organomation

6.1.5 Bala-nce(± 0.100 c,)
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7.0 SUPPLIES AND MATERIALS

7.1 Gloves

7.2 Eppendorf ordisposablepipettes

7.3 Nalgene bottles,capableofholding250 mL and IL

7.4 Volumetric flasks,glass,typeA

7.5 I-CHEM vials,glass,40 mL glass

7.6 Centrifugetubes,polypropylene,15 mL

7.7 Labels

7.8 Oxford Dispenser- 3.0to 10.0ml

7.9 Syringes, capable of measuring 5 pL to50 pL

7.10 Graduated pipettes

7.11 Syringes,disposableplastic,3 cc

7.12 Syringefilters,nylon,0.2pm, 25 mm

7.13 Timer

7.14 Crimp cap autovialsand caps

7.15 Crimpers

Note: Priortousingglasswareand bottles,rinse3 timeswithmethanol and 3 timeswith
Milli_QTM

water. Rinse syringesa minimum of 9 times with methanol, 3 rinsesfrom3
separatevials.

8.0 REAGENTS AND STANDARDS

8.1 Type Ireagnt grade water,Milli-QTM or equivalent,allwater used inthismethod should
be Milli-(@TIMwater and may be provided by a Milli-Q TOC PlusTNi system

8.2 Sodium hydroxide(NaOH), J.TBaker orequivalent

8.3 Tetrabutylammonium hydrogensulfate(TBA),Kodak orequivalent

8.4 Sodium carbonate(Na2CO3), J.T.Baker or equivalent

8.5 Sodium bicarbonate(NaHC03), J.T. Baker or equivalent

8.6 rvtethyl-T-ButylEther,Omnisolv, glassdistilledor HPLC grade

8.7 Methanol,Omnisolv, glassdistilledorHPLC grade

8.8 Serum or blood,frozenfrom supplier

8.9 Fluorochemicalstandards

8.9.1 PFOS (3M SpecialtyChemicalDivision),molecularweight= 538

8.9.2 PFOSA (3M SpecialtyChemicalDivision),molecularweight= 499

8.9.3 PFOSAA (3M SpecialtyChemicalDivision),molecularweight= 585

8.9.4 ETFOSE-OH (3M SpecialtyChemicalDivision),molecularweight= 570

ETS-8-4.0 Paoe 3 of 13
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8.9.5 PFOSEA (3M SpecialtyChemical Division),molecularweight= 527

8.9.6 M556 (3M SpecialtyChemical Division),molecularweight= 557

8.9.7 Surrogatestandard:4-H, perfluorooctanesulfonicacid (I-H,I-H, 7--H,2-H
C8Fl3SO3H) molecularweight = 428

8.9.8 Other fluorochemicals,asappropriate

8.10 Reagent preparation

8.10.1 10 N sodium hydroxide(NaOH): Weigh approximately200 g NAOH. Pour intoa
1000 mL beaker containing500 niL MillI_QTM water,mix untilallsolidsare
dissolved.Store ina I L Nalgene bottle.

8.10.2 1 N sodium hydroxide(NaOH): Dilute10 N NAOH 1:10. Measure 10 mL of 10
N NAOH solutionintoa 100 mL volumetricflaskand dilutetovolume using
Milli-QTm water. Storeina 125 mL Nalgene bottle.

8.10.3 0.5M tetrabutylammonium hydrogen sulfate(TBA): Wei&@ approximately169 g
ofTBA intoa IL volumetriccontaining500 mL Milli-Q' water.AdjusttopH
10 using approximately44 to54 mL of 10 N NAOH (While addingthelastmL of
NAOH, add slowlybecause thepH changes abruptly).Dilutetovolume with
Milli-QTMwater. Storeina I L Nalgene bottle.

8.10.3.1TBA requiresa check priortoeach use toensurepH = 10. Adjust as
needed using I N NAOH solution.

8.10.4 0.25 i'vtsodium carbonate/sodiumbicarbonatebuffer(NA,CO allC03):WeighI
-

,/N
approximately26.5 g ofsodium carbonate(Nal-C03)and 2 1.0 ofsodium
bicarbonate(NaHC03) intoa IL volumetricflaskand brinc,tovolume withMilli-
QTm water.Storeina IL Nalgene bottle.

8.11 Standards preparation

8.11.1 Prepare PFOS standardsforthestandardcurve.

8.11.2 Prepareotherfluorochemicalstandards,asappropriate.Multicomponent
fluorochemicalstandardsareacceptable(forexample, one working standard
solutioncontaining1.00ppm PFOS, 1.02ppm PFOSA, 0.987 ppm PFOSAA, and
1.10 ppm EtFOSE-OH.)

8.11.3 Weigh approximately 100 mg ofPFOS intoa 100 ml volumetricflaskand record
theactualweight.

8.11.4 Bring tovolume with methanol fora stock standardof approximately1000 ppm
(@iglml).

8.11.5 Dilutethestocksolutionwith methanol fora working standardI solutionof
approximately50 ppm.

8.11.6 Diluteworking standardI with methanol fora working standard2 solutionof
approx.5.0ppm.

8.11.7 Diluteworking standardI with methanol fora working standard3 solutionof
approx.0.50 ppm.

ETS-8-4.0 Page 4 of 13
Extractionof PFOS from Serum

3M Environmental Laboratory Page 94



3m Med@-cal Department Sz@udy: T-6295.7 Report No. FACT TOX-030

laboratory Request Number-U2279

8.12 Surrogatestockstandardpreparation

8.12.1Weigh approximately50-60mg ofsurrogatestandardI-H,I-H,2-H,2-H,c@
C8Fl3SO3H intoa 50 ml volumetric flaskand record the actualweight.

8.12.2 Bring tovolume with methanol fora surrogatestock of approximately 1000- 1200

PPM.-

8.12.3 Prepare a surrogateworking standard. Transfer approximately I ml of surrogate

stock to a 10 ml volumetric flaskand brinc,to volume with methanol for a

working standard of 100 ppm. Record the actualvolume transferred.

9.0 SAMPLE HANDLING

9.1 All samples are-receivedfrozenand must be kept frozen untiltheextractionisperformed.

10.0 OUALITY CONTROL

10.1 Method blanks and matrix blanks

10.1.1 Extracttwo 1.0ml aliquotsof Milli_QTM water following thisprocedure and use

as method blanks.

10.1.2 Extract two 1.0mL aliquotsofthe serum following thisprocedure and use as

matrix blanks. See 11.1.4.

10.2 Matrix spikes

10.2.1 Prepare and analyze matrix spike and matrix spike duplicatesamples to determine
the accuracy of the extraction.

10.2.2 Prepare each spike using a sample chosen by the analyst,usually the control

matrix received with each sample set.

10.2.3 Expected concentrationswillfallin the mid-ranae of the initialcalibrationcurve.0
Additionalspikes may be includedand may fallin the low-ran-e of the initial
calibrationcurve.

10.2.4 Prepare one matrix spike and matrix spike duplicateper 40 samples, with a

minimum of 2 matrix spikes per batch.

10.3 Continuing calibrationchecks

10.3.1 Prepare and analyze continuing calibrationcheck samples toensure the accuracy
of the initialcalibrationcurve. Ifthe percentdifferencebetween the initialcurve

and the continuing check differby >30%, re-analyzesamples analyzed aftertheC)
lastacceptablecheck.

10.3.2 Prepare one continuing check per group of 10 samples. For example, ifa sample

set= 34, four checks are prepared and extracted.

10.3.3 Prepare each continuing calibrationcheck from thesame matrix used to prepare

the initialcurve.

10.3.4 The expected concentrationsfallwithin the mid-rance of the initialcalibration0
curve, Additionalspikes may be includedthatfallin thelow-range of the initial
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calibrationcurve. This isnecessaryiftheanalystmust quantitateusing only the
low end of thecalibrationcurve (forexample, 5 ppb - 100 ppb, ratherthan
5 ppb - 1000 ppb).

11.0 CALIBRATION AND STANDARDIZATION

11.1 Prepare matrix calibrationstandards

11.1.1 TransferI mL of serum toa 15mL centrifugetube.

11.1.2 Ifmost sample volumes arelessthan 1.0mL, extractstandardswith matrix
volumes equal tothesample volumes. Do notextractlessthan 0.50 mL of
matrix. Record each sample volume on theextractionsheet.

11.1.3 While preparinga totaloftwenty aliquotsin 15 ml centrifugetubes,mix or shake
between aliquots.

11.1.4 Two I mL aliquots,orotherappropriatevolume, serveas matrixblanks.
Typicallyuse thestandardconcentrationsand spikingamounts listed'inTable 1,at
theend of thissection,tospike,induplicate,two standardcurves,fora totalof
eighteenstandards,two matrixblanks,and two method blanks.

11.1.5 Refer tovalidationreportETS-84.0 & ETS-8-5.0-V-1, which liststheworking
ranges and theLinearCalibrationRange (LCR) forcalibrationcurves.

11.1.6 Use Attachment D asan aidincalculatingtheconcentrationsof theworking0 t,
standards.See Section13.0tocalculateactualconcentrationsofPFOS in
calibrationstandards.

11.2 To each standard,blank,orcontinuingcheck, add appropriateamount of surrogate
working standardfortheconcentrationtofallwithinthecalibrationcurve range 5 ppb -
1000 ppb.

11.3 Extractspiked matrixstandardsfollowing12.6-12.16of thismethod. Use thesestandards
toestablisheach initialcurve on themass spectrometer.
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Table1
Approximate spikingamounts forstandardsand spikes

Usi g 1.0ml ofmatrix
Working standard Approx. finalconc.of
(approx.conc.) analyteinmatrix

Blank

0.500 ppm 10 0.005 ppm

0.500 ppm 20 0.010 ppm

5.00 ppm 5 0.025 ppm

5.00 ppm 10 0.050 ppm

5.00ppm 20 0.100 ppm

5(70 ppm 0.250 ppm
50.0 ppm 10 0.500 ppm

50.0 ppm 15 0.750 ppm

F- 50.0ppm 20 1.00 ppm

12.0 PROCEDURE

12.1 Obtain frozensamples and allow tothaw.

12.2 Vortex mix for 15 seconds,thentransfer1.0mL or otherappropriatevolume toa 15 mL
polypropylenecentrifugetube.

12.3 Return samples to freezerafterextractionamount has been removed.

12.4 Record the volume on theextractionworksheet.

12.5 Label thetube with thestudynumber, sample ED,dateand analystinitials.See attached
worksheet fordocumenting theremainingsteps.

12.6 Spike allsamples,includingblanksand standards,ready forextractionwith surrogate
standard as describedin 11.2.

12.7 Spike each matrix with the appropriateamount of standard as described in 11.1,or Table
I in thatsection,forthe calibrationcurve standards. Also prepare matrix spikes and
continuingcalibrationstandards.

12.8 Vortex mix thestandardcurve samples,matrixspike samples,and continuingcalibration
samples for 15 seconds.

12.9 To each sample, add I mL 0.5M TBA and 2 mL of 0.25,M sodium carbonate/sodium
bicarbonatebuffer.

12.10 Using an Oxford Dispenser,add 5 mL methyl-tert-butylether.

12.11 Cap each sample and puton theshakerfor20 minutes.

12.12 Centrifugefor20 to25 minutes atapproximately3500 rpm, untillayersarewell
separated.

12.13 Remove 4.0 mL of theoruaniclayertoa clean 15 mL centrifugetube.Label thisfresh0
tube with thesame informationas in12.5.
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12.14 Put each sample on theanalyticalnitrogenevaporatoruntildry,approximately I to2
hours.

12.15 Add 1.0mL orotherappropriatevolume ofmethanol toeach centrifugetube using aZD
graduatedpipette.Methanol volume toadd equalstheinitialvolume ofsample used for
theextraction.

Note: Iftheinitialvolume islessthan0.500 mL thefinalmethanol volume willequal 1.0mL.

12.16 Vortex mix for30 seconds.

12.17 Attach a 0.2pm nylon mesh filtertoa 3 ccsyringeand transferthesample tothissyringe.
Filterintoa 1.5mL glassautovialor low-volume autovialwhen necessary.

12.18 Label theautovialwith thestudynumber, animal number and gender,sample timepoint,
matrix,finalsolvent,extractiondate,and analyst(s)performing.,.theextraction.

12.19 Cap and store=tracts atapproximately4 *C untilanalysis.

12.20 Complete theextractionworksheet,attachedtothisdocument, and tapeinthestudy
notebook or includeinstudybinder,asappropriate.

13.0 DATA ANALYSIS AND CALCULATIONS

13.1 Calculations

13.1.1 Calculateactualconcentrationsof PFOS, or otherapplicablefluorochemical,in
calibrationstandardsusingthefollowingequation:

mL ofstandardx concentrationofstandard(uLy/mL)
mL ofstandard+ mL ofsurrogatestandard+ initialmatrixvolume (rnL)

FinalConcentration(@tg/mL)ofPFOS inmatrix

14.0 METHOD PERFORMA.NCE

14.1 The method detectionlimit(MDL) isanalyteand matrixspecific.RefertoN4DL report
forspecificMDL and limitofquantitation(LOQ) values(seeAttachments B and C).

14.2 The followingqualitycontrolsamples areextractedwith each batchof samples to
evaluatethequalityof theextractionand analysis.

14.2.1 Method blanks and matrixblanks.

14.2.2 Matrix spikeand matrixspikeduplicatesamples todetermine accuracyand
precisionof theextraction.

14.2.3 Continuing calibrationcheck samples todetermine thecontinuedaccuracyof the
initialcalibrationcurve.

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Sampie waste isdisposed inblohazard containers,flammable solventwaste isdisposed in
high BTU containers,and used glasspipettewaste isdisposed inbroken glasscontainers1.
locatedinthe laboratory.
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16.0 RECORDS

16.1 Complete theextractionworksheet attachedtothismethod, and tapeinthestudy
notebook or include in the 3-ring study binder,as appropriate.

17.0 ATTACHNIENTS

17.1 Attachment A. Extraction worksheet

17.2 Attachment B, MDLJLOQ values and summary

17.3 Attachment C, Calibration standard concentration worksheet

18.0 REFERENCES

18.1 The validationreportassociated with thismethod isETS-8-4.0 & 5.0-V-1.

19.0 AFFECTED DOCUMENTS

19.1 ETS-8-5.0, "Analysis of Serum or Other Fluid Extracts for Fluorochemicals using

HPLC-EL ec trospray Mass Spectrometry"

20.0 RF-VISIONS

Revision Revision
Number Reason For Revision Date
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ExtractionWorksheet ETS-8-4.0

Studv#/matrix SurrogateStd FC-Mix FC-@Mix FC-Nlix Date and
approx. ppm approx.0.5ppm approx.5 ppm approx.50 ppm Initialsi*or
actual PPM actual PPM actual PPM actual PPM Std.or

Comments

'.Studyntimherwhere thenriginnlworkghe,.f-.tiglnciteri

B13nk Std 3mount mL

Serum ExtractionNlethod Date& Initials

Vortex 155ec.

Pipette.MatriN Volume mi
PipetteIrnlof 0.5M TBA, pH 10. Std.#

Pir)ette2 mlof0.25Na,CO,/0.25MNAHCO, buffer Std,$t

Dispense5 ml ofmethyl-t-butylether TN-A-

Shake 20 min.

Centrifuize20-25min. Centrifueesr)ced:

Remove a 4 mL aliquot of oreanic laver

Puton NicroeenEvaporatortodryness Evaporator#: T-.mverature:

Add methanol Volume mi 7,N-A--

Vortex30 sec.
Filterusin2a 3ccB-D syrinizewitha 0.2Limfilterintoa 1.5ml autosamr)levial
.MSIMSD/- Cont.Checks: Spiked - uL ofa --- ppm std( .)fora finalconcentrationof-

ppm. NIS/MSD usedsample . Cont.Checks usedsame matri.-as forsidcurve.
S,,jrrogateStandard:Spiked- uL ofa- ppm std( )toallsamples,standards.indbl@inks
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MDLFLOQ aluesforrabbitserum

Compound MDL LOQ LinearCalibrationRange (LCR),pb,
(ppb) (p Approximate concentrationsto be used forpreparing the

I Standard CalibrationCurve
PFOS 4.76 15.2 5 ppb - 1000 ppb
P SA 5 ppb - 10FO 2.89 9.1 00 ppb
PFOSAA 2.94 9.33 5 ppb - I000_ppb
ETFOSE-OH 13.2 41.9 5 ppb - 1000 ppb
M556 12.6 40.2 5 b 1000 ppbpp -
PFOSEA 11.1 35.4-"F5-@-pb--1000 ppb
MDL/LOQ valuesinrat,bovine,monkey, and human serum were notstatisticallydetermined.Two
curvesineach ofthesethreematriceswere extractedand analyzedwith therabbitserum curvesto
determineequivalence.Responses intherat,bovine,and monkey were equivalenttotherabbit
responses,therefore,thei!.rMDL and LOQ willbe thesame valuesasdetermined inrabbitserum.

Pleasesee AttachmentC (LOQ Summary) and MDL studyinETS-8-4.0& 5.0-V-I forfurther
information.

[on Pairing Extractionof Fluorochemicalsfrom Serum and Analysisby APIfL'VIS(MS)

Summary Table:Limitsof Quantitation

Compound I Matrix NIDL LOQ Low std itd
PFOS All 4.76 15.2 25.1 1 1002
PFOSA All 2.89 9.19 25.0 1000
PFOSAA All 2.94 9.33---@ 25.0 998
ETFOSE-OH* All 13.2* 41.9* 1 50.0 1000
PFOSEA All 12.6 40.2 25.0 1000
@M556 All 11.1 35.4-----F-25.0 10()0
NFDL and LOQ areestimatesonly forETFOSE-OH.

@paringt7he
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Compou d:PFOS
Prepared Range of LCR from Range of LCR from Range of LCR from

3erum rangeof averaue ave curve low std low std highsid hieyhsid
matrix standards curve curve curve curve curve I

(ppb) (ne/mL) (ppb)(ng/mL) (Ppb)(ng/rnL)(ppb)(niz/mL)@pob)(nL/mL) @ppb)(na/mL)..(pob)(nL/inL)

@R,bb,t 1 1.00-1002 ].DO- 1002 25.1-1002 5.01-250 5.01-250 100-1002 100- 1002

Compound: PFOSA
Prepared Range of LCR from Range of LCR from Range of LCR from

Serum rangeof average ave curve low std low std highstd highstd
matrix standards curve curve CUTVE curve curve

(i)t)b)(nWmL) (ppb)(ng/mL) (ppb)(ng/mL) (oc)b)(ne/mL) (Ppb)(ng/mL) (Ppb)(ne/mL) (ppb)(ne/iTiL)

Rabbit 1.00-10()0 1.00-1000 10.0-1000 5.00- 100 5.00- 100 25.0-10()0 25.0- 1000

Compound: PFOSAA
I Prepared Range of LCR from Range of LCR from Range of LCR from

Serum rangeof average ave curve low std low std highstd high std
matrix standards curve curve curve curve curve

(ppb)(ng/mL) (ppb)(ngjml)(pob)(nWmL) _(_Mb)(n-g@mL)(ppb)(ng/mL) (pi)b)(ng/mL) @p Y/mL)pb)(nL

I.C)O- 998 1.()0-998 25.0-998 4.99-250 9.99-250 49.9-998 99.8-998

Compound: ETFOSE-OH
Prepared Range of LCR from Range of LCR from Range of LCR from

Serum rangeof average ave curve low std low std hi-hstd highstd
matrix standards curve Curve curve c@-Irve curve

(ppb)(np/mL) (pDb)(ng/mL) (pDb)(ng/mL) (ppb)(ng/ML) (pb) (ne/mL (ppb@(ne/rnL) (ppb)(nWinL)

I
'

-

I
Rabbit

1
1.00-1000 1.00-1000 50.0-1000 5.00- 100 10.0-loo

1
50.0- 1000 100- 1000

Compound: PFOSEA
Range of LCR from Range of LCR from Rancyeof LCR fromPrepared

Serum rangeof average ave curve low std low std highstd high std
matrix standards curve curve curve curve curve

1 (ppb)(np/mL) (ppb)(np,/mL) (ppb)(ng/mL) pb) (ne/TnL) (ppb)(np-,/tnL)(,,)pb)(ng/rTiL) b e) L)2 nm@L,

Rabbit 1.00-loco 1.00-10()0 25.0-1000 5.00-250 5.00-250 50- 1000 50-

1000

Compound: N[556
Prepared Range of LCR from Range of LCR from Ran-e of LCR from

Serum rangeof average ave curve low std low std hiehstd highstd
matrix standards curve curve curve curve curve

(Ppb@ (neJmL) (pob)(nz/mL) (pob)(nz/mL) (2ph)(nv-/mL) (ppb)(np/mL) fppb)(ng@mL) (ppb)(ng/mL)

Rabbit 1.00-1000 1.00-1000 25.0- 1000 5,00- 100 5.00- 100 foo- 1000 100- 1000
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Ion PairStandard Curves - Fluids
Prep date(s): Standard number:
Analyte(s): Equipment number:
Sample matrix: Finalsolventand TN:

Blank fluid/identifier:
Method/revision:
Targetanalyte(s):
FC mix stdapprox. 0.500ppm:
FC mix stdapprox. 5.00ppm:
FC mix stdapprox. 50.0ppm:
Surrogatestdapprox. 100ppm:

Actual concentrationsofstandardsintheFC mix
PFOS PFOSA PFOSAA ETFOSE PFOSEA M556 All All
Stdcone Stdconc S@d conc Std conc Stdconc Stdconc Aml Finalvol
ug/mL ug/mL ug/mL ug/mL ug/niL ug/mL spikedmL ML
0.500 0.507 0.532 0.501 0.521 0,501 0.010 1.015
0.5()0 0.507 0.532 0.501 0.521 0.501 0.020 1.025
5.00 5.07 5.32 5.01 5.21 5.01 0.005---
5.00 5.07 5 .32 5.01 5.21 5.01 0.010 1.015
5.00 5.07 5.32 5.01 5.21 5.01 0.020 1.025--------------- ---------- -.@-I..---.-@
50.0 50.1 53.2 50.1 -5'2-.1 50.1 0.005 1.010
50.0 50.1 53.) 50.1 52.1 50.1 0.010 1.015-.7

50.0 50.1 53.2 50.1 52.1 50.1_ 0.015 1.020- ----------
50.0 50.1 53.2 50.1 1 52.1 1 50.1 0.020 1.025

Calculated concentrationsof standards inthe sample matrix
PFOS PFOSA PFOSAA ETFOSE PFOSEA N1556 Surrogate All

Finalconc Finalconc Finalconc Finalconc Finalconc Finalconc Sidconc Am'[ spiked
ng/mL ng/mL nLJmL ng/mL ng/mL ne/rn-L niz/mL ML
4.93 5.00 5.24 1 4.94 5.01 5.13 100 0.005----------------
9.76 11 9.89 10.4 1 9.78 9.93 F-
24.8 1 25.1 26.3 1 24.8 25.2 25.8 Surrogate
49.3 49.4 50.1 Finalconc
97.6 98.9 104 97.8 99.3 102 ng/mL
248 251 263 248 252 258 500
493 500

1
524 i 494 513501

735 746 749
989 1038 978 993 1017

Validatedranges approximate concentrations
Serum PFOS PFOSA PFOSAA ETFOSE-OH PFOSEA N1556
Rabbit 25.1-1002 1 25.0-tOOO 1 25.0-998 1 50.0-1000 1 25 0-1000 -25@0-1000

1 Bovine Estimatesoniv.Use valuesforrabbie.
Rat Estimatesonly.Use valuesforrabbit,

\4onkev Estimatesonlv.Use valuesforrabbit.
; Human Estimatesonly.Use valuesforrabbit.
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3M ENVIRONMENTAL LABORATORY

METHOD

ANALYSIS OF POTASSIUM PERFLUOROOCTANESULFONATE OR OTHER

FLUOROCHEMICALS IN SERUM EXTRACTS USING

HPLC-ELECTROSPRAY/MASS SPECTROMETRY

Method Number: ETS-8-5.0 Adoption Date:

RevisionDate:

Author: LisaClemen, RobertWynne

Approved By:

Lab&t@t@ry',Man@o,er Date

Group Leader Date

.
.3-f,@i CLr,,@, 31

Technical Reviewer Date

1.0 SCOPE AND APPLICATION

1.1 Scope: This method isfortheanalysisof extractsfrom serum forfluorochemicalsurfactants
usin-HPLC-electrospray/mass spectrometry.0

1.2 Applicable Compounds: Fluorochemical surfactants or other fluorinated compounds, or
otherionizablecompounds.

1.3Matrices: Rabbit,rat,bovine,monkey, and human serum, orotherfluidsasdesignatedin
thevalidationreport.
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2.0 SumMARY OF METHOD

2.1 This method describestheanalysisoffluorochemicalsurfactantsextractedfrom serum,
using HPLC-electrospray/mass spectrometry,or similarsystem as appropriate.The
analysisisperformed by monitoringa singleioncharacteristicof a particular
fluorochemical,such asthepotassiumperfluorooctanesulfonate(PFOS) anion,M/z= 499.
Samples may a]

'
so be analyzedusingan API-ESIMS/'IvISsystem tofurtherverify

compound identification.

3.0 DFFINITIONS

3.1Atmospheric Pressure Ionization(API):The Micromass QuattroIIsystems allow for
variousmethods ofionizationby utilizingvarioussources,probes,and interfaces.These
includebut arenot limitedto:ElectrosprayIonization(ESI),Atmospheric Pressurechemical
Ionization(APcl),thermospray, etc.The ionizationprocessinthesetechniquesoccursat
atmospheric pressure(i.e.notunder a vacuum).

3.2Electrospray Ionization(ES, ESI): a method of ionizationperformed atatmospheric
pressure,whereby ionizationoccursthroughtheproductionoftinychar-ed dropletsina
strongelectricalfield.

3.3Mass Spectrometry, Mass Spectrometer (MS), Tandem Mass Spectrometer (MS/INIS):
The API QuattroIlsystems areequipped withquadrupole mass selectivedetectors.Ions are
selectivelydiscriminatedby mass tochargeratio(nl/z)and subsequentlydetected.A single
MS may be employed foriondetectionor a series(MS/i'vlS)formore specificfracmentation
information.

3.4Conventional vs.Z-spray probe interface:The latestmodels of Micromass QuattroH
systems (post1998) utilizea "Z-spray"conformation.The sprayemittedfrom a probe is
orthogonalto thecone aperture.Intheconventionalconformation itisaimed directlyatthe
cone aperture,afterpassingthrougha tortuouspathway inthecounterelectrode.Though the
configurationisdifferent,themethods ofoperation,cleaning,and maintenance arethesame.
However, Z-spray components and conventionalcomponents arenotcompatible with one
another,but only with similarsystems(i.e.Z-spraycomponents arecompatible with some
otherZ-spray systems,etc.)

3.5Mass Lynx Software: System softwaredesigned forthespecificoperationoftheseQuattroC)
Ilsystems. CurrentlyNlassLynx has Windows 95 and WindowsNT 4.0 versions.All
versionsaresimilar.For more detailsseethemanual specifictotheinstrument(imicromass
Quattro H MassLynx or MassLynx NT USER'S GUDDE).

4.0 WAPNINGS AND CAUTIONS

4.1 Health and Safety Warnings:

4.1.1 Use cautionwith thevoltagecablesfortheprobe. The probe employs a voltageof
approximately5000 Volts.

4.1.2 When handlingsamples orsolventswear appropriateprotectivegloves,eyewear,
and clothing.

ETS-8-5.0 Pa!zc'-'of'9
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4.2 Cautions:

4.2.1 Do not operatesolventpumps above capacityof 400 bar(5800 psi)back pressure.
Iftheback pressureexceeds400 bar,theHP I100 willinitiateautomatic shutdown.

4.2.2 Do not run solventpumps todryness.

5.0 INTERFERENCES

5.1 To minimize interferenceswhen analyzingsamples, teflonshould not be used forsample
storageorany partof instrumentationthatcomes incontactwith thesample orextract.

6.0 EOUIPMENT

6.1 Equipment listedbelow may be modified inordertooptimizethesystem.

6.1.1 Micromass ElectrosprayMass Spectrometer

6.1.2 HPI 100 low pulse solventpumping system and autosampler

7.0 SUPPLIES AND MATEMALS

7.1 Supplies

7.1.1 High puritygrade nitrogengasregulatedtoapproximately 100 psi(House air

system)

7.1.2 HPLC analyticalcolumn, specificstobe deteri-ninedbv theanalyst

7.1.3 Capped autovialsor capped 15 ml centrifugetubes

8.0 REAGENTS AND STANDARDS

8.1 Reagents

8.1.1 Methanol,HPLC gradeorequivalent

MilliQ Tm
water or8.1.2 Milli-QT"'Awater,allwaterused inthismethod shouldbe

_ "
equivalent,and may be providedby a Milli-QTOC Plussystem or othervendor

8.1.3 Ammonium acetate,reagentgrade orequivalent

8.2 Standards

8.2.1 Typicallytwo method blanks,two matrixblanks,and eighteenmatrixstandardsare
preparedduring theextractionprocedure. See ETS-8-4.0.

9.0 SAMPLE HANDLING

9.1 Fresh matrix standardsarepreparedwith each analysis.Extracted standardsand samples
arestoredincapped autovialsorcapped 15 mi centrifugetubesuntilanalysis.

9.2 Ifanalysiswillbe delayed,extractedstandardsand samples can be refrigeratedat1 0
approximately4' C untilanalysiscan be performed.
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10.0 OUALITY CONTROL

10.1 Method Blanks and Matrix Blanks

10.1.1 Analyze a rrethod blank and a matrixblank priorto each calibrationcurve.

10.2 Matrix Spikes

10.2.1 Analyze'amatrix spikeand matrixspikeduplicateperfortysamples. With a
minimum of 2 spikesperbatch.

10.2.2 Expected spikeconcentrationswillfallinthemid-range of theinitialcalibration
curve. Additionalspikeconcentrationsmay fallinthelow-rangeofthe initial
calibrationcurve.

10.2.3 See Secti-on13 tocalculatepercentrecovery.

10.3 Continuing Calibration Checks

10.3.1 Analyze a mid-range calibrationstandardafterevery tenthsample. Ifa significant
change (±30%) inpeak areaoccurs,relativetotheinitialstandardcurve,stop the
run.Only thosesamples analyzed beforethelastacceptablecalibrationstandard
willbe used. The remainingsamples must be reanalyzed.

10.3.2 See Section13 tocalculatepercentdifference.

11.0 CALIBPATION A.NDSTANDARDIZATION

11.1 Analyze theextractedmatrixstandardspriortoand followingeach setof extracts.The
mean oftwo

2
standardvalues,ateach standardconcentration,willbe plottedby linear

regression(r)forthecalibrationcurve usingMassLynx or othersuitablesoftware.

11.2 The r
2
value forthedatashould be 0.990 or greater.Lower valuesmay be acceptableatthe

discretionof theanalystand approvalof thePr jectLead.01

11.3 Ifthecurve does not meet requirements,perform routinemaintenance or reextractthe
standardcurve (ifnecessary)and reanalyze.

11.4 For purposes of accuracywhen quantitatinglow levelsof analyte,itmay be necessaryto
use the low end ofthecalibrationcurve ratherthan the fullrange of thestandardcurve.
Example: when attemptingtoquantitateapproximately 10 ppb of analyte,generatea
calibrationcurve consistingofthestandardsfrom 5 ppb to 100 ppb ratherthanthefulI
range ofthecurve(5 ppb to 1000 ppb). This willreduce inaccuracyattributedtolinear
regressionwellyhtingof high concentrationstandards.

12.0 PROCEDURES

12.1 Acquisition Setup

12.1.1 Click on startbutton inthe AcquisitionControl Panel.Set up a sample list.Assign
a filenameusingMO-DAY-last digitofyear-samplenumber, assigna method (MS)
foracquirlnc,,and typein sample descriptions.
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AnalysisofSerum ExtractUsineES/,\IS

3M Environmental Labcratory Page 107



3m Medical Departme@-t S::udy: T-629@-;.7 Report No. FACT TOX-030
laboratory Request Number-U2279

12.1.2 To createa method clickon scan buttonintheAcquisitioncontrolpanel and select
SIR (SingleIon Recording)orMRM. Set IonizationMode asappropriateand mass
to499 orother appropriatemasses. A fullscan isusuallycollectedalong with the
SIRS. Save acquisitionmethod. IfMS/'YIS instrumentsareemployed, additional
production fr-agmentationinformationmav be collected.See Micromass
MassLynx GUIDE TO DATA ACQUISIT@ON foradditionalinformationand
MR.M (MultipleReactionMonitoring).

12.1.3 Typicallytheanalyticalbatchrunsequencebeginswitha setofextractedmatrix
standardsand ends witha setof extractedmatrix standards.

12.1.4 Samples areanalyzedwith a continuingcalibrationcheck injectedafterevery tenth
sample. Solvent blanksshouldbe analyzed periodicallytomonitor possibleanalyte
carryoverand arenotconsideredsamples butmav be included as such.

12.2 Using the Autosampler

12.2.1 Set up sample trayaccordingtothesample listpreparedinSection12.1.1.

12.2.2 Set-uptheHPI 100/autosampleratthefollowingconditionsoratconditionstheC,
analystconsidersappropriateforoptim'alresponse.Record actualconditionsin the
instrur-nentlogbook:

12.2.2.1Sarrplesize= 10gL injectionwith a sample wash

12.2.2.2Inject/sample= 1

12.2.2.3Cycle time = 13.5minutes

12.2.2.4Solventramp

Time MEOH 2.0mM

Ammonium acetate

0.00 min. 40% 60%

7.5 min. 90% 1017c

11.0min. 90% 10%

11.5 min. 40% 60%

12.2.2.5Pressthe"Start"button.

12.3 Instrument Set-up

12.3.1 Refer toETS-9-24.0 formore details.

12.3.2 Check thesolventlevelinreservoirsand refillifnecessary.

12.3.3 Check thestainlesssteelcapillaryattheend of theprobe. Use an eyepiecetocheck
thetip.The tipshouldbe flatwith no jagged edges. Ifthetipisfound tobe
unsatisfactory,disassemblethe probe and replacethestainlesssteelcapillary.

12.3.4 Set HPLC Pump to"On". Setthe flow to 10 - 500 uLJmin or asappropriate.
Observe dropletscoming outof thetipof theprobe. Allow toequilibrateforZ2
approximately 10 minutes.
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12.3.5 Turn on thenitrogen.A finemistshouldbe expelledwith no nitrogenleakino,
around thetipof theprobe.

12.3.6 The instrumentuses theseparametersatthefollowingsettinas.These settincysmay
change in orderto optimize theresponse:

12.3.6.1Drying gas 250-400 liters/hour

12.3.6.ZESI nebulizinggas 10-15 liters/hour

12.3.6.3HPLC constantflow mode flow rate10 - 500 @il-/m'in

12.3.6.4Pressure<4GO bar(Thisparameter isnotset,itisa guideto ensure the
HPLC isoperatingcorrectly.)

12.3.7 Carefullyguide theprobe intotheopenina. Insertprobe untilitwillnot go any
0further.Connect thevoltagecablesto theprobe.

12.3.8 Record tuneparametersin theinstrumentlogol

12.3.9 Using thecross-flowcounterelectrodeintheES/MS source isrecommended for
theanalysisofbiologicalmatrices.

12.3.10CIickon startbuttonintheAcquisitionControlPanel (thismay vary among
MassLynx versions,see appropriateMassLynx USER'S GUDDE). Pressthestart
button. Ensure startand end sample number includesallsamples to be analyzed.

13.0 DATA ANALYSIS AND CALCULATIONS

13.1 Calculations:

13.1.4 Calculatematrix spikepercentrecoveriesusing thefollowingequation:

% Recovery Observed Result-Background Result x 100

Expected Result

13.1.5 Calculatepercentdifferenceusing thefollowingequation:

7c Difference ExQected Conc. - CalculatedConc. x 100
Expected Conc.

13.1.6 CalculateactualconcentrationofPFOS, orotherfluorochemical,inmatrix (pg/ml):

(ng ofPFOS calc.from std.Curve.x.DilutionFactor) x I g@!Z
(InitialVolume of matrix(ml)+ mi of SurrogateStandard) 1000 n-

FinalVolume (mL)

14.0 METHOD PERFOR@MANCE

14.1 Method DetectionLimit(MDL) and LimitofQuantitation(LOQ) aremethod, analyte,and
matrixspecific.PleaseseeETS-8-4.0,Attachment B, fora listin,-ofcurrentvalidated
MDL and LOQ values.
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14.2 Method Blanksand MatrixBlanks

14.2.1Method blanksandmatrixblankswillbe analyzedwitheachsamplesetfor
possiblecontaminationorcarryover.Values areexpected tofallbelow thelowest
standard inthecalibrationcurve.

14.3 Matrix Spikes

14.3.1 Matrix spikesareanalyzedwith each sample setand thepercentrecoveriesare
expected tofallwithin± 30% ofthespikedconcentration.

14.4 Continuing CalibrationChecks

14.4.1 Continuing calibrationchecksareanalyzedata minimum ofafterevery 10 samples
with each sample set.The percentrecoveriesareexpected tofallwithin± 30% of
thespiked concentration.

14.5 Ifany criterialistedinthemethod performance sectionisn'tmet, maintenance may be
per-formedon thesystem and samples reanalyzedor otheractionsas determined by the
analyst.All actionswillbe documented intheinstrumentrunlog,themaintenance log,or
on the summary sheetwith the sample results..

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Sample extractwaste and flammable solventisdisposed in high BTU containers,and glass
pipettewaste isdisposed in broken glasscontainerslocatedinthelaboratory.

16.0 RECORDS

16.1 Store chromatograms inthestudyorprojectfolder.Each chromatogram must have theC)
followinginformationincludedeitherintheheaderor hand writtenon thechromatogram:
study orprojectnumber, acquisitionmethod, integrationmethod, sample name, extraction
date,dilutionfactor(ifapplicable),and analyst.

16.2 Plotcalibrationcurve by linearregressionand storeinthestudyfolder.

16.3 Printsample listfrom MassLynx and tapeintotheinstrumentruiilolg.

16.4 Printdataintegrationsummary from MassLynx and tapeintotheinstrumentrunlog.

16.5 Copy instrumentrunlogpaaes,includinginstrumentparametersand sample results,and
storeinappropriatestudy folder.

16.6 Summarize datausin
4- suitable software and store in the study folder.

16.7 Back up electronicdatatoappropriatemedium. Record instudy notebook thefilename
and locationof backup electronicdata.

17.0 TABLES, DIAGRAms, FLOWCHARTS, AND VALIDATION DATA

17.1 Attachment B: ETS-8-5.0 Data reportingspreadsheet.

17.2 The validationreportassociatedwith thismethod isETS-8-4.0 & 5.0-V-1.

ETS-8-5.0 Pi-e7 of9
AnalysisofSerum ExtractUsiny ES/'%.IS

3M Environmental Laboratory Page 110



3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

18.0 REFERENCES

18.1 ETS-9-24.0, "Operation and Maintenance of theMicromass Atmospheric Pressure
Ionization/NlassSpectrometerQuattroU Systems"

19.0 AFFECTED DOCUMENTS

19.1 ETS-8-4.0, "ExtractionofPotassium PerfluorooctanesulfonateorOther Fluorochemical

Compounds from Serum forAnalysisUsing HPLC-Electrospray/Mass Spectrometry"

20.0 REvisiONS

Revision Revision
Number. Reason For Revision Date
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Attachment A

LaboratoryStudy

Study:
TestMaterial:
Matrix/FinalSolvent;
iMeLhod/Revision:
AnalyticalEquipment System Number:
InstrumentSoftware[Version:
Filename:
R-Squared Value:
Slope:
Y Intercept:
Date ofExtraction/Analys@
Date ofAnaivsis/Anaivst:

Group Sample# Concentration InitialVol. Dilution FinalCone.
Dose ue/mL mL Factor UL,/Ml,

SIOI)E:Taken from linearreeressionequation.
Grout)/Dose:Taken from thestudyfolder.
Samv]L-#:Taken from thestudyfolder.
Concentration(up-/mL):Taken fromtheMassLvnx intelrationsummarv.
InitialVolume (rnL):Taken fromthestudyfolder.
DilutionFactor: Taken fromthestudyfoldcr.
FinalConc. (upJmL): Calculatedby dividinl,theinitialvolume fromtheconcentration
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3M ENVIRONMENTAL LABORATORY

METHOD

EXTRACTION OF POTASSIUM PERFLUOROOCTANESULFONATE OR OTHER A-,NIONIC

FLUOROCHF,MICAL SURFACTANTS FROM LIVER FOR ANALYSIS USING

HPLC-ELECTROSPRAY/MASS SPECTROMETRY

Method Number: FACT-M-1.0 Adoption Date: 5'1.2C.

RevisionDate: k)

Author: LisaClemen

Approved By:

LaboratoryManager Date

Group Leader Date

Technical Reviewer Date

1.0 SCOPE AND APPLICATION

1.1 Scope: This method isforthe extractionof Potassium Perfluorooctanesulfonate(PFOS) or
otherfluorochemicalsurfactantsfrom liver.

1.2Applicable Compounds: Fluorochemicalsurfactantsor otherfluorinatedcompounds.

1.3Matrices: Rabbit,-at,bovine,and monkey liversorotherliversasdesignatedinthe
validationreport.
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2.0 SUMMARY OF NIETHOD

2.1 This method describeshow toextractpotassiumperfluorooctanesulfonate(PFOS) or other
fluorochemicalsurfactantsfrom liverusingionpairingreagentand 5.0mLs of ethyl
acetate.An ionpair-ingreagentisadded to each sample and partitionedintoethylacetate.
Four mLs of extractisremoved toa centrifugetube and put onto a nitrogenevaporator
untildry. Each extractisreconstitutedin 1.0mL methanol then filteredthrough a 3 cc
plasticsyringeattachedto a 0.2@im filterintoglassautovials.

3.0 DEFINITIONS

3.1 None.

4.0 WARNINGS AND CAUTIONS

4.1 Health and Safety Warnings:

4.1.1 Use universalprecautionswhen handlinganimal livers,they may contain
pathogens.

5.0 INTFRFERENCES

5.1 There areno known interferencesatthistime.

6.0 EQU[PMENT

6.1 The followingequipment isused whilecarryingoutthismethod. Equivalentequipment is
acceptable.

6.1.1 Ultra-TurraxT25 Grinderforgrindingliversamples

6.1.2 Vortex mixer,VWR, Vortex Genie 2

6.1.3 Centrifuge,Mistral1000 orIEC

6.1.4 Shaker, Eber*oachor VVY'R

6.1.5 Nitrogen Evaporator,Organomation

6.1.6 Balance

7.0 SUPPLIES AND MATERIALS

7.1 Gloves

7.2 Dissectingscalpels

7.3 Eppendorf or disposablepipettes

7.4 Nalgene bottles,capableof holding250 mL and I L

7.5 Glass,type A, volumetricflasks

7.6 40 mL glass I-CHE,@vtvials

7.7 Plasticsampule vials,Wheaton, 6 mL

7.8 Polypropylene centrifugetubes,15 mL

7.9 '-abeIs

FACT-M-1.0 Page 2 of 8
ExtractionofPFOS from Liver

3M Env4-ronmental Laboratory Page 114



3m Medical IDepartment Study: T-6295.7 Report No. FACT TOX-030

laboratcry Request Number-U2279

7.10 Syringes, capable of measuring 10 @iLto 50 pL

7.11 Glass, type A, volumetric pipettes

7.12 Graduated pipettes

7.13 Electronicpipettor,Eppendorf or equivalent

7.14 Timer

7.15 Disposable plastic3 cc syringes

7.16 Filters,nylon syn'nge filters,0.2 pm, 25 mm

7.17 Cr-imp cap autovials

Note: Pr-iorto using glassware and bottles,rinse3 times with methanol and 3 times with Milli-

Q' water. Rinse syringesa minimum of 9 times with methanol, 3 rinsesfrom 3 separate

vials.

8.0 REAGENTS AND S@TANDAPDS

8.1 Reagents

8.1.1 Sodium Hydroxide (J.TBaker or equivalent),(NAOH) ION: weigh approximately

200 grams NAOH. Pour intoa 1000 mL beaker containing500 liters(L) Nlilll_QTM

water,mix untilallsolidsare dissolved.Store in a I L nalgene bottle.

8.1.2 Sodium Hydroxide (J.TBaker or equivalent),(NAOH) IN. Dilute ION 1:10.

Measure 10 mL of the ION NAOH solutionintoa 100 mL volumetric flaskand
diluteto volume using Milli-Q"mwater. Store in a 125 mL nalgene bottle.

8.1.3 Tetrabutylammonium hydrogen sulfate(Kodak or equivalent),('FBA) 0.5M: Weigh

approximately 169 grams of TBA intoa I L volumetriccontaining500 L Milli-Q,-"

water. Adjust to pH 10 using approximately 64 mL ION NAOH and diluteto

volume with Milli-Q'-"water. Add NAOH slowly while adding the lastI mL of

NAOH because the pH changes abruptly. Store ina I L nalgene bottle.

8.1.3.1 TBA requiresa check priorto each use toensure pH = 10. Adjust as

needed using IN NAOH solution.

8.1.4 Sodium carbonate/Sodium Bicarbonate Buffer (J.T.Baker or equivalent),

(Na,C03NaHC03) 0.25M: Weigh approximately 26.5 g of sodium carbonate
(Na2CO3) and 21.0 g of sodium bicarbonate(,NaHCO,) intoa I L volumetric flask

and diluteto volume with Milli-Q' water. Storeina I L nalgene bottle.

8.1.5 PFOS (3M SpecialtyChemical Division),molecular weiizht= 538.

8.1.6 Ethyl Acetate,Omnisolv, glassdistilledor HPLC grade.

8.1.7 Methanol, Omnisolv, glassdistilledor HPLC grade.

8.1.8 Liver and controlliver,receivedfrozen from testin,,laboratory.

8.1.9 Milli-QT4 water, allwater used inthismethod should be rvl1
11

1 _QTII water and ma@,

be provided by a Milli-Q TOC Plus system.

8.2 Standards

8.2.1 Prepare PFOS standards forthe standard curve.

FACT-M-1.0 PaLe 3 of 8

Extractionof PFOS from Liver

3M Environmental Laboratory Page 115



3m Medical Departmer@t Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

8.2.2 Weigh approximately100 mg ofPFOS intoa 100 mL volumetricflaskand record
theactualweight.

8.2.3 Bring tovolume with methanol fora stockstandardofapproximatelv 1000 ppm
(gg/mL).

8.2.4 Dilutethestocksolutionwith methanol fora working standardI solutionof
approximately50 ppm.

8.2.5 Dilutethestocksolutionwith methanol fora working standard2 solutionof
approx.5.0ppm.

8.2.6 Dilutethestocksolutionwith methanol fora working standard3 solutionof
approx. 0.50 ppm.

9.0 SAMPLE HANDLIIN(;

9.1 All liversarereceivedfrozenand must be keptfrozenuntiltheextractionisperformed.

10.0 QUALITY CONTROL

10.1 Matrix Spikes

10.1.1 Prepare and analyzematrixspikeand matrixspikeduplicatesamples to deter,-nine
theaccuracy of theextraction.

10.1.2 Prepareeach spikeusingliverchosen by theanalyst,usuallya controlliver.

10.1.3 Expected concentrationswillfallinthemid-range ofthe initialcalibrationcurve.

10.2 Continuing CalibrationChecks

10.2.1 Prepare and analyzecontinuingcalibrationcheck samples to determine the
continuedlinearityofthei,-litialcalibrationcurve.

10.2.2 One check ispreparedpergroup often samples. For example, ifa sample set= 34,
four checks are preparedand extracted.

10.2.3 Prepare each continuingcalibrationcheck from thesame liverhomogeriate used to
prep the initialcur-ve.

10.2.4 The expectedconcentrationwillfallwithinthemid-rangeofthe initialcalibration
curve.

11.0 CALIBRATION AND STANDARDIZATION

11.1 Prepare Liver Homogenate to Use for Standards

11.1.1 Weigh approximately 40 g of liverintoa 250 mL Nalgene bottlecontaining200
mLs Milli-QT'water.Grind toa homogeneous solution.

11.1.2 If40 g isnotavailable,useappropriateamounts of liverand water inkeeping with
a 1:5ratio.

11.1.3 See section1').0tocalculatetheactualdensityof liver.
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11.1.4 Add I mL of homogeneous solutiontoa 15 mL centrifugetube.Re-suspend
homogeneous solutionby shakingbetween aliquotswhile preparinga totalof
sixteenI mL aliquotsofhomogeneous solutionin 15 mL centrifugetubes.

11.1.5 Two I mL aliquotsserveasmatrixblanks.Use thestandardconcentrationsand
spikingamounts listedintable1 tospike,induplicate,two standardcurves fora
totalof fourteensamples.

Table 1
Approximate Spiking Amounts forCalibration Standards

Working Standard @iL Approx. finalconc.of

(Approx.Conc.) PFOS inliver

Blank

0.50 ppm 4 0.010 ppm

0.50ppm 20 0.050 ppm

0.50 ppm 40 0.100 ppm

5.0ppm -1-0 0.250 ppm

5.0ppm 20 0.500 ppm

5.0ppm 30 0.750 ppm

50ppm 4 1.000ppm

11.1.1 See section13.0to calculateactualconcentrationsof PFOS in calibrationstandards.

11.2 Extractspiked liverhomogenates following12.14-12.24ofthismethod. Use these
standardsto establisheach initialcurve on themass spectrometer.

12.0 PROCEDURES

12.1 Obtain frozenliversamples.Inspenttissue,notethatthe liverhas not been packaged with
othertissues.

12.2 Cut approximately I g of liverusinga dissectingscalpel.

12.3 Weigh thesample directlyintoa taredplasticsampule vial.

12.4 Record theliverweight inthestudynotebook.

12.5 Label thesampule via]with thestudynumber, weight,liverID,dateand analystinitials.

12.6 Add 2.5mLs of water tosampule vial.

12.7 Grind thesample.Put thegrinderprobe inthesample and grindforabout 2 minutes,or
untilthesample ishomogeneous.

12.8 Rinse theprobe intothesample with 2.5mLs water using a pipette.

12.9 Take thegrinderapartand cleanitwith methanol aftereach sample.Follow AMDT-EP-22.

12.10 Cap thesample and vortex for15 seconds.
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12.11PipetteI mL homoizenate intoa 15 mL polypropylenecentrifugetube.Label the centrifuge
tube with theidenticalinformationas thesampule vial.(See Worksheet fordocumenting
theremaining steps.)

12.12Spike liverhomogenates with theappropfiateamount of PFOS standardasdescribedin
section11.1 or Table 1.

12.13Pipettetwo I mL aliquotsof Milli-Q' water to centrifugetubes. These willserveas
instrumentblanks.

12.14Add I mL 0.5 M TBA and 2 mL ofthe0.25 M sodium carbonate/sodiumbicarbonate
buffer.

12.15Using a volumetricpipette,add 5 mLs ethylacetate.

12.16Cap each sample and put on theshakerfor20 minutes.

12.17Centrifugefor26 to25 minutes,untillayersarewell separated.Setpower on thecentrifuge
to approximately -'1500rpm.

12.18Remove 4 mLs of organiclayer,usinga 5 mL graduatedglasspipette,toa clean 15 mL
centr-ifugetube.Label thisfreshtube with th6same informationasin12.5.

12.19 Put each sample on theanalyticalnitrogenevaporatoruntildry,approximately2 to3
hours.

12.20Add 1.0mL of methanol toeach centrifugetubeusing a graduatedpipette,

12.21Vortex mix for30 seconds.

12.22Attach a 0.2pm nylon mesh filtertoa 3 cc syringeand transferthe sample tothissyringe.
Filterintoa 1.5mL glassautovial.

12.23 Label theautovialwith thestudynumber, animal number and gender,sample tirrepoint,
matrix,finalsolvent,extractiondate,and analyst(s)who performed theextraction.

12.24Cap and hold forelectrospraymass spectrometryanalysis.

12.25Complete theworksheet and tapeto page of studynotebook.

13.0 DATA ANALYSIS AND CALCULATIONS

13.1 Calculations:

13.1.1 Calculatethedensityof liver(mg) in 1.0mL homogenate usingthefollowing
equation:

g of Liver x Average weightoften ImL aliquots(mp-
(gofLiver+ g of Water)
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13.1.2CalculateactualconcentrationsofPFOS incalibrationstandardsusingthe
followingequation:

@iLof Standardx Concentration(jig/TnL)= FinalConcentration(@Lg/gormg/'kg)
mg Liver'/I mL homogenate ofPFOS inLiver

*Average weight of liverinsolutionasdeterminedin 13.1.1,by weighing ten I
mL homogenates of approximately40 mg liverin200 mL ofMilli-Qwater.

14.0 METHOD PERFORMANCE

14.1 The method detection limitis equal to half the lowest standard in the calibrationcurve.

15.0 POLLUTION PREVENT TON AND WASTE MANAGEMENT

15.1 Sample waste isdisposed in biohs7.qd containers,flammable solvent waste isdisposed in

high BTU containers, and used glass pipettewaste isdisposed in broken glass containers

located in the laboratory.

16.0 RECORDS

16.1 Complete the extraction worksheet and tape into the study notebook.

17.0 TABLES, DIAGRAms, FLOWCHARTS, AND VALIDATION DATA

17.1 The validation report associated with this-method isFACT-M-1.0 & 2.0-V-1.

18.0 REFERENCES

18.1 AMDT-EP-22, "Routine Maintenance of Ultra-Turrax T-25"

19.0 AFFECTED DocuMENTS

19.1 FACT--,'vf-2,"Analysis of Liver Extracts for Fluorochemicals using HPLC-Electrospray

Mass Spectrometry"

20.0 REVISIONS

Revision Revision

Number. Reason For Revision Date
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ExtractionWorksheet forFACT-M- I

Study,; Sample PFOS PFOS PFOS -ffatc-an d
Number approx.0.5ppm approx.5 ppm approx. 50 ppm Initials

set4 actual ppm actual ppm actual ppm forStd.
9w 9w 9w

H,O-Blank -
LiverBlank

Studv number where theori2inalworksheetislocated,
Blank LiverHomogenate: Std Ltvcramount p
Liver Extr2ction Method Date & lnit;als
Vorlex 15 sec.
PipeiteImL ofLiverSolution
PipetteImL oftO.5M TBA, pH 10. Std.
Pipette2 mL of0.25Na2CO310.25M NaHCO3 Buffer Std.
Pipette5 mL ofEthylAcetate TN-A-
Shake 20 min.
Centrifuee20-25min. Centrifuee Speed
Remove a4 mL aliquotoforganiclaver
Puton NitrogenEvaporatortodrvness Evaporator Temperature
Add 1.0mL ofMethanol TN-A-

Vortex30sec.
Filterusinga 3cc B-D svrinlewitha 0.2um SRI filterintoa 1.5mL autosamplevial
NISi'MSD/- Cont.Checks:Spiked- uLofa ppm std fora finalconcentrationof

ppm. MS/ivISD usedsample Cont.Checks used same homogenate as forstdcurve,
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3M ENVIRONMENTAL LABORATORY

METHOD

ANALYSIS OF FLUOROCHEMICALS IN LIVER EXTRACTS USING

HPLC-ELF,CTROSPRAY/MASS SPECTROMETRY

Method Number: FACT-M-2.0 AdoptionDate:5/)L.,/qy

RevisionDate: A@;i.i

Author: LisaClemen

Approved By:

LaboratoryManager Date

Group Leader Date

,@-1271(leA
TechnicalReviewer Date

1.0 SCOPE AND APPLICATION

1.1 Scope: Thismethod isfortheanalysisofextractsofliverorothertissuesforfluorochemical
surfactantsusingHPLC-electrospray/massspectrometry.

1.2ApplicableCompounds: Potassiumperfluorooctanesulfonate,anionicfluorochemical
surfactants,or otherionizablecompounds.

1.3Matrices: Rabbit,rat,bovine,and monkey liversorotherliversasdesignatedinthe
validationreport.
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2.0 SUM,-YIARY OF INIETHOD

2.1 This method describesthe analysisof fluorochemical surfactantsextractedfrom liverusing

HPLC-electrospray/mass spectrometry.The analysisisperformed by monitoring a s*ncle

ion characteristicof a particularfluoro'chemical,;uchlas the potassium
I ,

perfluorooctanesulfonate(PFOS) anion,M/Z= 499. Samples may alsobe screened to
verif@compound identification.

3.0 DEFINITIONS

3.1 None.

4.0 WARNINGS AND CAUTIONS

4.1 Health and Safety Warnings:

4.1.1 Use caution with the voltagecable forthe probe. When the voltagecable isplugged

intothe probe DO NOT TOUCH THE PROBE, thereisriskof electricalshock.

4.2 Cautions:

4.2.1 Do not run solventpumps above capacityof 400 bar (5800 psi).Ifpressuregoes

over 400 bar,the HP I100 willinitiateautomatic shutdown.

4.2.2 Do not rlinsolventpumps to dryness.

5.0 INTERFERENCES

5.1 Teflon should not be used forsample storageor any part of instrumentationthatcomes in

contact with the sample or extract.

6.0 EQUIPMENT

6.1 Equipment listedbelow may be changed in order to optimize the system.

6.1.1 Micromass ElectrosprayMass Spectrometer

6.1.2 HPI 100 low pulse solventpumping system and autosampler.

7.0 SUPPLIES AND MATERIALS

7.1 Supplies

7.1.1 Nitrogen gas,refrigeratedliquid,regulatedto approximately 100 psi.

7.1.2 HPLC column, specificsto be determined by the analyst.

7.1.3 Capped autovialsor capped 15 mL centrifugetubes.

8.0 REAC;ENTS AND STANDARDS

8.1 Reagents

8.1.1 Methanol,HPLC gradeorequivalent.
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8.1.2Milli-QT-mwater,allwaterusedinthismethod shouldbeN1111 1 _QT"l water and may
be provided by a Milli-Q TOC Plus system.

8.1.3 Ammonium acetate,HPLC grade or equivalent.

8.2 Standards

8.2.1 Typically one H20 blank,one liverblank,and seven liverstandardsare prepared

during the extractionprocedure. See FACT-M- I

9.0 SAMPLE HANDLING

9.1 Fresh liverstandards areprepared with each analysis.Extracted standards and samples are

stored in capped autovialsor capped 15 mL centrifugetubes untilanalysis.

9.2 Ifanalysiswillbe delayed,extractedstandardsand samples may be refrigerateduntil

analysis can be @erformed.

10.0_QUALITY CONTROL

10.1 Matrix Blanks and Method Blanks

10.1.1 Analyze a method blank and matrix blank priorto each calibrationcun,e.

10.2 Matrix Spikes

10.2.1 Analyze a matrix spike and matrix spike duplicatewith each analysis.

10.2.2 Expected concentrationswillfallinthe mid-range of the initialcalibrationcurve.

Additionalspike concentrationsmay fallin the low-range of the initialcalibration
curve.

10.2.3 See section 13 tocalculatepercentrecovery.

10.3 Continuing Calibration Checks

10.3.1 Analyze a mid-range calibrationstandard afterevery tenthsample. Ifa significant

change (± 30%) in peak areaoccurs,relativeto the initialstandard curve,stop the

run. Only those samples analyzed before the lastacceptable calibrationstandard

willbe used. The remaining samples must be reanalyzed.

10.3.2 See section13 tocalculatepercentdifference.

10.4 System Suitability

10.4.1 System suitability(-..g.peak area,retentiontime and peak shape,etc.)@villbe

assessed for each run.

11.0 CAL113RATION AND STANDARDIZATION

11.1 Analyze the extractedliverstandardspriorto and following each setof extracts.The mean

of two standard values,ateach standardconcentration,willbe plottedby linearregression

forthe calibrationcurve using MassLynx or othersuitablesoftware.
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11.2 The r-'value forthedatashould be 0,98 orgreater.Lower valuesmay be acceptableatthe
discretionof theanalyst.

11.3 Ifthe curve does not meet requirements,perform routinemaintenance orreextractthe
standardcurve (ifnecessary)and reanalyze.

12.0 PROCEDURES

12.1 Acquisition Set up

12.1.1 Click on startbuttonintheAcquisitionControlPanel.Setup a sample list.Assign
a filenameusing letter-MO-DAY-lastdigitofyear-samplenumber, assigna method
(MS) foracquiring,and typeinsample descriptions.

12.1.2 To createa method clickon scan buttonintheAcquisitioncontrolpaneland select
SIR. SetlonizationMode asapp:ropriateand mass to499 orotherappropriate
masses. A scan isusuallycollectedalong with theSIRS. Save method.

12.1.3 Typicallythesample listbeginswith thefirstsetof liverstandardsand ends with
the second setof standards.

12.1.4 Samples are analyzed with a continuingcalibrationcheck injectedafterevery tenth
sample. Solventblanksshouldbe analyzed periodicallytomonitor possibleanalyte
carryoverand arenotconsideredsamples butmay be includedas such.

12.2 Using theAutosampler

12.2.1 Setup sample trayaccordingtothesample listpreparedinsection12.1.1.

12.2.2 Set-uptheHP II00/autosampleratthefollowingcon'ditionsor atconditionsthe
analystconsidersappropriateforoptimalresponse.Record actualconditionsinthe
instrumentlogbook:

12.2.2.1Sample size= 10 @tLinjectionwith a sample wash

12.2.2.2Inj'ect/sample= 1

12.2.2.3Cycle time = 15 minutes

12.2.2.4Solventramp =

Time MEOH 2.0 mM

I Ammonium acetate

0.00min. 45% 55%

7.5min. 90% 10%

11.0 min. 90% 10%

1 11.5 min. 45% 55%

Note: In thisinstrumentconfiguration,therun must be setup on theclectrosprav
softwarewith a "Waiting forinletstart"message beforethe"Start"buttonis
pressed on theHP Workstation.

12.2.2.5Pressthe"Start"button.
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12.3InstrumentSep-up

12.3.1RefertoA,@,flDT-EP-31formoredetails.

12.3.2Checkthesolventlevelinreservoirsandrefllifnecessary.

12.3.3 Check the stainlesssteelcapillaryatthe end of the probe. Use an eye piece to check

the tip.The tipshould be flatwith nojagged edges. Ifthe tipisfound to be

unsatisfactory,disassemble the probe and replace the stainlesssteelcapillary.

12.3.4 Set HPLC pump to "On". Set the flow to 10 - 500 uL/min or as appropn-ate.

Observe dropletscoming out of thetipof the probe. Allow to equilibratefor

approximately 10 minutes.

12.3.5 Turn on the nitrogen.A finemist should be expelledwith no nitrogenleaking

around thetipof theprobe.

l@.3.6 The instrument uses theseparameters atthe following settings.These settingsmay

change in order to optimize theresponse:

12.3.6.1Drying gas 250-400 liters/hour

12.3.6.2ESI nebulizinggas 10-15 litersihour

12.3.6.3LC constantflow mode flow rate 10 - 500 uL/min

12.3.6.4Pressure <400 bar (This parameter isnot set,itisa guide to ensure the

instrument isoperatingcorrectly.)

12.3.7 Carefullyguide theprobe intothe opening. Insertprobe untilitwillnot go any

further.Connect thevoltage cables to the probe.

12.3.8 Record tune -parametersinthe instrument loiz.

12.3.9 Using thecross-flowcounterelectrodein the ES INIS source isrecommended for

the analysisof biologicalmatrices.

12.3.10 Click on startbutton intheAcquisition Control Panel. Press thestartbutton at

top of sample list.Ensure startand end sarnplenumber includesallsamples to be

analyzed.

13.0 DATA ANALYSIS AND CALCULATIONS

13.1 Calculations:

13.1.1 Calculate matrix spike percentrecoveriesusing the following equation:

% Recovery Observed Result-Background Result x 100

Expected Result

13.1.2 Calculatepercent differenceusing the following equation:

% Difference Expected Conc. -Calculated Conc. x 100

Expected Conc.
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13.1.3CalculateactualconcentrationofPFOS anionintotalliver(mg):

ug PFOS anion calc.from stdcurve

g of liverused formialysis
x Total mass of liver

1000 ugl I mg

14.0 IMETHOD PERI@OP@MANCE

14.1 The method detectionlimitisequal toatleastthreetimes the baselinenoise in the matrix

blank.

14.2 The practicalquantitationlimitisequal to thelowest standard inthe calibrationcurve.

15.0 POLLUTION PRF!RVENTION AND WASTE MANAGEMENT

15.1 Sample waste isdisposed inbiohazard containers,flammable solventwaste isdisposed in

high BTU containers,and glasspipettewaste isdisposed in broken glasscontainers.All

containers are located inthe laboratory.

16.0 RECORDS

16.1 Store chromatograms in thestudy folder.Each chromatogram should have the following

information included eitherinthe header or hand writtenon the chromatogram: study

number, sample narne,extractiondate,and dilutionfactor(ifapplicable).

16.2 Plot calibrationcurve by linearregressionand storein thestudy folder.

16.3 Printsample listfrom MassLynx and tape intothe instrumentrunlog.

16.4 Printdata integrationsummary from MassLynx and tape intothe instrument runlog.

16.5 Copy instrumentrunlog pages, includinginstrument parameters and sample results,and

tape intoappropriatestudy notebook.

16.6 Summarize data using suitablesoftwareand storeinthe study folder.

16.7 Back up electronicdatato appropriatemedia. Record instudy notebook the filename and

locationof backup electronicdata.

17.0 TABLES, DIAGRAms, FLOWCHARTS, AND VALIDATION DATA

17.1 Attachment A: FACT-M-2 Data reportingspreadsheet

17.2 The validationreportassociatedwith thismethod isFACT-M- 1.0& 2.0-V-1.

18.0 REFERENCES

18.1 ANIDT-EP-3 1,"Operation of VG Platform ElectrosprayMass Spectrometer"
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19.0 AFFECTED DOCUMENTS

19.1 FACT-M-1.0, "ExtractionofPotassiumPerfluorooctanesulfonatefrom LiverforAnalysis
Using HPLC-Electrospray/MassSpectrometry"

20.0 REVISIONS

Revision Revision
Number. Rmon For Revision Date
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LaboratoryStudy

Study:
TestMaterial:
Matrix/FinalSolvent:
Method/Revision:
AnalyticalEquipment System Number-.
InstrumentSoftwareNersion:
Filename:
R-Squared Value:
Slope:
Y Intercept:
DateofExtraction/Analy5t:
DateofAnalysis/Analyst:

Group Sample# Concentration InitialVol. Dilution FinalConc.
Dose ug/mL mL Factor ug/mL

Slope: Taken ftom linearregressionequation.
Group/Dose: Taken from thestudyfolder.
Samplei$:Taken fromthestudyfolder.
Concentration(ug/mL): Taken fromtheMassLynx integrationsummary.
InitialVolume (mL): Taken fromthestudyfolder.
DilutionFactor:Taken fromthestudyfolder.
FinalConc. (ug/mL): Calculatedby dividingtheinitialvolume fromtheconcentration
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METHOD

EXTRACTIOP4-OF POTASSIUM PERFLUOROOCRA.NESULFONATE OR OTHER

FLUOROCHEMICAL COMPOUNDS FROM Lll,'ER FOR ANALYSIS USING

HPLC-ELECTROSPRAY/MASS SPECTROMETRY

Method Number: FACT-M-1.1 AdoptionDate:05/26/98

RevisionDate: 06),))Ill

Author: LisaClemen, Glenn Langenburg

Approved By:
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1)1"14

LaboratoryManager Date

-ILI',v 6/1 /14@
@E7ro@UPLeader Date

@@, ,A li),i55
Technical Reviewer Date

1.0 SCOPE AND APPLICATION

1.1Scope: Thismethodisfortheextractionofpotassiumperfluorooctanesulfonate(PFOS) or
otherfluorochemicalcompounds from liver.

1.2Applicable Compounds: Fluorochemicalsurfactantsor otherfluon*natedcompounds.

1.3Matrices: Rabbit,rat,bovine,andmonkeyliverorotherliverasdesignatedinthevalidation
report.
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2.0SUMMARY OF METHOD

2.1 This method describestheprocedureforextractingpotassiumperfluorooctanesulfonate
(PFOS) or other fluorochemicalsfrom liverhomogenate using an Ion pairingreagent and

5.0ml of ethvlacetate.Inthismethod,sevenfluorochemicalswere extracted:PFOS,
PFOSA,PF6sAA, ETFOSE-OH, POAA, PFOSEA, and FC-807 monoester (see3.0
Definitions).An ionpairingreagentisadded tothesample and theanalyteIonpairis
partitionedintoethylacetate.Four ml ofextractareremoved and putonto anitrogen
evaporatorunt@ldry. Each extractisreconstitutedin 1.0ml ofmethanol,thenfiltered
through a 3 cc plasticsyringeattachedtoa 0.2 @Lm nylon filterintoglassautovials.

3.0 DEFINITIONS

3.1 PFOS: perfluorooctanesulfonate(anionof potassium salt)CF17SOl-

3.2 PFOSA: perfluorooctanesulfonylamideC,F,7SO,NH,

3.3 PFOSAA: perfluorooctanesulfonylamido(ethyl)acetateC@F,,SO,N(CH,CH,)CH,CO,-

3.4 ETFOSE-OH: 2(,N-ethylper-fluorcoetanesulfonwnido)-ethylalcohol
C,F17So2N(CH2CH3)CH,CH20H

3.5 POAA: perfluorooctanoate(anionofammonium salt)C,F,,COO'

3.6 PFOSEA: perfluorooctanesulfonylethylamideC,F,7SO,N(CH,CH3)H

3.7 FC-807 monoesterC,F,,SO,N(CH,CH,)CH2CH,O-PO,H)

3.8 SurrogatestandardIH,IH,2H,2H perfluorooctanesulfonicacid

4.0 WARNINGS AND CAUTIONS

4.1 Health and safetywarnings:

4.1.1 Use universalprecautions,especiallylaboratorycoats,goggles,and gloveswhen
handlinganimaltissue,itmay containpathogens.

5.0 INTERFERE14CES

5.1 There areno known interferencesatthistime.

6.0 EOUIPMENT

6.1 The followingequipmentisusedwhilecarryingoutthismethod. Equivalentequipment is
acceptable.

6.1.1 Ultra-Turraxwith T25 grinderattachmentforgrinding/dispersing/emulsifying

6.1.2 Vortex mixer,VV@'R,Vortex Genie 2

6.1.3 Centrifuge,Mistral1000 orIEC

6.1.4 Shaker,Eberbach orVWR

6.1.5 Nitrogenevaporator,Organomation

6.1.6 Balance,(± 0.100 g)
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7.0 SUPPLIES A,*,*DMATERIALS

7.1 Gloves

7.2 Eppendorf or disposablepipettes

7.3 Nalgene bottles,capable ofholding250 ml and I L

7.4 Wheaton 6 ml PlasticSampule Vials

7.5 Glass,type A, volumetricflasks

7.6 40 ml glassI-CHENF vials

7.7 Polypropylene centrifugetubes,15 ml

7.8 Labels

7.9 Syringes,capable of measuring 5 @iLto50 gL

7.10 Glass,type A, volumetricpipettes

7.11 Graduated pipettes

7.12 Electronicpipettor,Eppendorf orequivalent

7.13 Timer

7.14 Disposable plastic3 cc syringes

7.15 Filters,nylon syringefilters,0.2um, 25 mm

7.16 Crimp cap autovials

Note: Priortousing glasswareand bottles,rinse3 timeswith methanol and 3 timeswith Milli-

Q TMwater. Rinse syringesa minimum of9 timeswith methanol, 3 rinsesfrom 3 separate
vials.

8.0 REAGENTS AND STANDARDS

8.1 ASTM Type Ireagentgade water,Milli_QTMorequivalent;allwater used inthismethod
should be Milli_QTMwater and may be provided by a Milli-Q TOC plUST,'lSystem.

8.2 Sodium hydroxide (NaOH), J.TBaker orequivalent

8.3 Tetrabutylammonium hydrogen sulfate(TBA), Kodak or equivalent

8.4 Sodium carbonate(NaC03), J.T.Baker orequivalent

8.5 Sodium bicarbonate(NaHC03), J.T.Baker or equivalent

8.6 Ethyl acetate,Omnisolv, glassdistilledor HPLC grade

8.7 Methanol, Omnisolv, glassdistilledorHPLC gade

8.8 Liver tissue,frozenfrom supplier

8.9 Controlmatrix orblank matrix forstandards,QC checks,blanks,etc.

8.10 Fluorochemical standards

8.10.1 PFOS (3M SpecialtyChemical Division),molecular weight= 538

8.10.2 PFOSA (3M SpecialtyChemical Division),molecularweight= 499

8.10.3 PFOS.-@-A(3M SpecialtyChemical Division),molecularweight = 585
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8.10.4 ETFOSE-OH (3M SpecialtyChemical Division),molecularweight= 571

8.10.5 POAA (3M SpecialtyChemical Division),molecularweight = 431

8.10.6 PFOSEA (3NI SpecialtyChemical Division),molecularweight = 527

8.10.7 FC-807 monoester (3M SpecialtyChemical Division).FC-807 isa mixture of
triester,diester,and monoester fluorochemicalcomponents. The monoester
molecularweight = 650

8.10.8 SurrogateStandard:4-H, perfluorooctanesulfonicacid(1-H,I-H, 2-H,2-H
C,F,,SO3H) molecularweight = 428

8.10.9 Other fluorochemicals,asappropriate

8.11 Reagent preparation

8.11.1 10 N sodium hydroxide(NaOH): Weigh approximately200g NAOH. Pour intoa
1000 ml beakercontaining500 ml Milli-Q"'water,mix untilallsolidsare
dissolved.Storeina I L Nalgene bottle.

8.11.2 1 N sodium hydroxide(NaOH): DiluteION NAOH 1:10. Measure 10 mi of 1ON
NAOH solutionintoa 100 ml volumetricflaskand dilutetovolume usingMilli-Q"'
water. Storeina 125 ml Nalgene bottle.

8.11.3 0.5M tetrabutylammonium hydrogen sulfate(TBA): Weigh approximately169
grams ofTBA intoa I L volumetriccontaining500 MI Milll_QTIIwater.Adjust to
pH 10 using approximately44 to54 ml of ION NAOH and dilutetovolume with
Milll_QTIwater. While addingthelastfew ml's ofNAOH, add slowly because the
pH changes abruptly.Storeina I L Nalgene bottle.

8.11.3.1TBA requiresa check priortoeach use toensurepH = 10. Adjust as
needed using IN NAOH solution.

8.11.4 0.25M Sodium carbonate/sodiumbicarbonatebuffer(Na@CO,/NaHCO,): Weigh
approximately26.5g ofsodium carbonate(Na.CO,) and 21.0 g of sodium
bicarbonate(,N'aHCO,)intoa IL volumetricflaskand bringtovolume withMilli-

Q TM water. Storeina I L nalgenebottle.

8.12 Standards

8.12.1 PreparePFOS standardsforthestandardcurve.

8.12.2 Prepareotherfluorochemicalstandards,asappropriate.Multicomponent
fluorochemicalstandardsareacceptable(e.g.one working standardsolution
containing1.00ppm PFOS, 1.02ppm PFOSA, 0.987 ppm PFOSAA, and 1.10 ppm
EtFOSE-OH.)

8.12.3 Weigh approximately100 mg ofPFOS intoa 100 ml volumetricflaskand record
theactualweight.

8.12.4 Bring tovolume with methanol fora stockstandardof approximately1000 ppm

(@ig/ml).

8.12.5 Dilutcthestocksolutionwith methanol fora working standardI solutionof
approximately50 ppm.
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8.12.6 Dilutethestocksolutionwith methanol fora working standard2 solutionof
approx.5.0ppm.

8.12.7 Dilutethestocksolutionwith methanol fora working standard3 solutionof
approx.0.50 ppm.

8.13 Surrogate stock standard preparation

8.13.1 Prepare-asurrogatestockstandard.Weigh approximately50-60 mg of surrogate
standard1-H,I-H, 2-H,2-H, C,F,3SO3H intoa 50 ml volumetricflaskand record the
actualweight.

8.13.2 Br-ingtovolume with methanol fora surrogatestockofapproximately 1000- 1200

PPM.

8.13.3 Prepare a surrogateworking standard. Transfer approximately 0.5 mi of surrogate
stocktoi 50 ml volumetricflaskand bringtovolume with methanol fora working
standardof 10-20 ppm. Record theactualvolume transferred.

8.14 Liver homogenate preparation

Note.-Thefollowingprocedure willbe much easiertoperform withfrozen liver
tissue.Prevent tissuefromthawing;keep storedon iceuntileccisingaportion of

it.-
8.14.1 Weigh 40 g of blank orcontrolliverintoa 250 ml Nalgene bottlecontaining100

mls Milli-Q'T"water. Record theactualweight of liverand totalvolume of water
used. Grind the liverintoa finelydispersedhomogenate with an Ultra-TurraxT25

grinder(highspeed forapproximately3 minutes oruntilsufficiently
homogenized). Rinse grinderwith an additional100 MI Of MilllQTIIwater,to

bring thetotalvolume ofwater added to200 ml.

8.14.2 To determine theconcentrationof the blank liverhomogenate, transferten 1.0 ml
aliquotsof the homogenate totaredpolypropylene tubes,and weigh each aliquot

on a balance. The averagedensityof thesealiquotsisdetermined and then the

concentration(gof liver/mlof homogenate) can be calculatedas follows:
8.14.3

[,zrams(g)of liver]x faviz.weightof 1.0ml ofhomogenate (density)(,sz/ml)l
f[grams(g)ofliver]+ [grams(g)ofwater]@

8.14.3 Preparesample liversasdescribedin8.3.1,butweigh out Ig of liver,homogenize
with 2.5 ml ofMilliQ" water,and n'nsewith another2.5MI Of MIIIIQTIwater.

Use Wheaton 6 ml plasticsampule vialsorappropriatereceptacle.Rinse grinder
unitafterevery sample with water and thenwith methanol. Label vials

appropnately includingstudynumber, sample ID, liverweight,date,and analyst.

Record allweights and volumes used. (Do notperform 8.3.2forthesample liver
homogenates).
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9.0 SANIPLE HANDLING

9.1 All liversare received frozenand must be kept frozen untilthe extractionisperformed.

10.0 ()UALITY CONTROL

10.1 Matrix blanks and method blanks

10.1.1 Extract two 1.0 ml aliquotsof the liverhomogenate (prepared in 8.14.1-2)

following thisprocedure and use as matrix blanks. See Section 11.1.2.

10.1.2 Extracttwo 1.0ml aliquotsof Milli-Q' water followingthisprocedure and use as
method blanks.

10.2 Matrix spikes

10.2.1 Prepare dnd analyze matrixspike and matrix spike duplicatesamples to determine

the accuracy of the extraction.

10.2.2 Prepare each spike using liverchosen by the analyst,usuallythe controlliver

received with each sample set.

10.2.3 Expected concentrationsfallin the mid-range of the initialcalibrationcurve.

Additional spikesmay be includedand may fallin the low-range of the initial

calibrationcurve.

10.2.4 Prepare one matrix spike and one matrix spike duplicateper 40 samples, with a
minimum of 2 matrix spikesper batch.

10.3 Continuing calibrationchecks

10.3.1 Prepare and analyze continuingcalibrationcheck samples to ensure the accuracy of

the initialcalibrationcurve. Ifthe percentdifferencebetween the initialcurve and

the continuing check differby >30%, reanalyze samples analyzed afterthe last

acceptable check.

10.3.2 Prepare one check per group of ten samples. For example, ifa sample set= 34,

prepare and extractfour checks.

10.3.3 Prepare each continuingcalibrationcheck from the same blank liverhomogenate
used toprepare the initialcurve.

10.3.4 The expected concentrationsfallwithin the mid-range of the initialcalibration

curve. Additionalspikesmay be included thatfallin the low-range of the initial

calibrationcurve. This isnecessary ifthe analystmust quantitateusing only the

low end of the calibrationcurve (e.g.10 ppb - 100 ppb, ratherthan 10 ppb - 1000

ppb).

11.0 CALIBRATION AND STANDARDIZATION

11.1 Prepare liverhomogen ate standards

11.1.1 Transfer I ml aliquotsof blank/controlliverhomogenate prepared in 8.14.1-2 to 15
mi centrifugetubes.
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11.1.2 Ifthevolumes of sample liverhomogenates arelimited,extractstandardswith liver
homogenate volumes equaltothesample volumes. Do not extractbelow 0.50 ml
of liverhomogenate. Record thesample volume on theextractionsheet.

11.1.3 V;hllepreparinga totaloftwenty aliquotsofliverhomogenate in 15 ml centrifuge
tubes,mix or shake between aliquots.

11.1.4 Two I mi,or appropriatealiquots,serveasmatrixblanks.Typicallyuse the
standaraconcentrationsand spikingamounts listedinTable I (attheend ofthis
section)tospike,induplicate,two standardcur-ves,fora totalof eighteenstandards
and two matrix blanks.

11.1.5 Refer tothevalidationreportsFACT-M-1.1-V-1 and FACT-M-2.1-V-1 which list
theworking rangesand LinearCalibrationRan-e (LCR) forcalibrationcurves.0

11.1.6 Use Attachment D as an aid incalculatingthe concentrations of the working
standards. See SectIon 13.0tocalculateactualconcentrationsofPFOS in
calibrationstandards.

11.2 To each standard,blank,or QC check,add appropriateamount of surrogateworking
standardfortheconcentrationtofallwithintfiecalibrationcurve range 10 ppb - 1000 ppb.

11.3 Extractspikedliverhomogenate standardsfollowing12.6-12.16ofthismethod. Use these
standardsto establisheach initialcurve on themass spectrometer.

Table I
Approximate SpikingAmounts forStandards and Spikes

Using 1.0ml of Liver
Working Standard @tL Approx. finalconc.of
(Approx.Cone.) PFOS inliver

- - Blank

0.500 PPM 4 0.012 ppm

0.500 ppm 10 0.030 ppm
0.500 ppm 20 0.060 ppm

0.500 ppm 40 0.120 ppm
5.00 ppm 10 0.300 ppm
5.00 ppm 20 0.600 ppm
5.00 ppm 30 0.900 ppm
50.0 ppm 4 1.20ppm

50.0 ppm 6 1.80 PPM

12.0 PROCEDURES

12.1 Obtain frozenliversamples and homogenize asdescribedin8.14.3.

12.2 Vortex mix homogenate for15 seconds,then transfe.-1.0ml or otherappropriatevolume to
a 15 ml polypropylenecentrifugetube.

12.3 Return liverhomogenate samples to freezerafterextractionamount has been removed.
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12.4 Record the liverhomogenate volume on theextractionworksheet. The finalmethanol
volume willequaltheinitialhomogenate volume. For example,ifI ml ofhomogenate is
transferredforextraction,thenthefinalreconstitutionmethanol volume equalsI ml.

12.5 Label thetubewith *hestudy number, liverID, date,and analystinitials.See attached
worksheet fordocumenting theremainingsteps.

12.6 Spike blank liverhomogenate aliquotswith theappropriateamount of standardas
describedinSection11.1 orTable I inthatsectionforthecalibrationcurve standards.
Also preparematrix spikesand continuingcalibrationstandards.

12.7 Spike allsamples,includingblanksand standards,ready forextractionwith surrogate
standardasdescribedinSection11.2.

12.8 Vortex mix thestandardcurve samples,matrix spikesamples,and continuingcalibration
samples for15 seconds.

12.9 To each sample,add I ml 0.5M TBA and 2 ml ofthe0.25 M sodium carbonate/sodium
bicarbonatebuffer.

12.10Using a volumetricpipette,add 5 ml ethylacttate.

12.11Cap each sample and puton theshaker for20 minutes.

12.12 Centrifugefor20 to 25 minutes atapproximately 3500 rpm, untillayersarewell separated.

12.13Transfer4 ml of organiclayer,usinga 5 ml graduated glasspipette,toa clean 15 ml
centrifugetube.Label thisfreshtubewith thesame informationasin12.5.

12.14Put each sample on theanalyticalnitrogenevaporatoruntildry,approximately2 to3
hours.

12.15Add 1.0ml orappropriatevolume of methanol toeach centrifugetube usinga graduated
pipette.Methanol volume equalstheinitialvolume ofliverhomocenate used forthe
extraction.

12-16Vortex mix for30 seconds.

12.17Attach a 0.2 @imnylon mesh filterto a 3 cc syringeand transferthesample to thissyringe.
Filterintoa 1.5ml glassautovial(orlow-volume autovialwhen necessary).

12.18Label theautovialwith thestudynumber, animal number and gender,sample timepoint,
matrix,finalsolvent,extractiondate,and analyst(s)who performed theextraction.

12.19Cap and storeextractsatapproximately4' C untilanalysis.

12.20Complete theextractionworksheet,attachedto thisdocument, and tapetopage of study
notebook or includeinstudybinder,asappropriate.

13.0 DATA ANALYSIS AND CALCULATIONS

13.1 Calculations:

13.1.1 Calculateactualconcentrationsof PFOS, or other appropriatefluorochemical,in
calibrationstandardsusingthefollowingequation:
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ml of Standard x Concentrationof Standard(4-g/ml)
ConcentrationofBlank LiverHomogenate (g/ml)(see8.14.2)

FinalConcentration(@ig/g)ofPFOS inL,-.ver

See Attachment D fora sample form tocalculatetheconcentrationsofstandards.

14.0 METHOD PERFORMANCE

14.1 The method detectionlimit(MDL) isanalyteand matrixspecific.RefertoMDL reportfor
s 'fpeelicMDL andlimitofquantitation(LOQ)values(seeAttachmentsB andC).

14.2 The followingqualitycontrolsamples areextractedwith each batch ofsamples toevaluate
thequalityoftheextractionand analysis.

14.2.1 Method blanks and matrixblanks

14.2.2 Matrix spikeand matrixspikeduplicatesamples todetermineaccuracy and
precisionof theextraction

14.2.3 Continuing calibrationcheck samples todetentilnethecontinuedaccuracy ofthe
initialcalibrationcurve.

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Sample waste isdisposedinbiohazardcontainers,flammable solventwaste isdisposedin
high BTU containers,and used glasspipettewaste isdisposed in broken glasscontainers
locatedinthelaboratory.

16.0 REcoRDs

16.1 Complete the extractionworksheet attachedtothismethod, and tapeintothestudy
notebook or includeintostudy binder,asappropriate.

17.0 ATTACHMENTS

17.1 Attachment A, Extractionworksheet

17.2 Attachment B, MDL/LOQ values

17.3 Attachment C, LOQ summary

17.4 Attachment D, Calibrationstandardconcentrationworkshect

18.0 REFERENCES

18.1 The validationreportsassociatedwith thismethod are FACT-M-1.1 and 2.1-V-1.

19.0 AFFECTED DOCUTVIENTS

19.1 FACT-M-2. 1, "AnalysisofLiverExtractsforFluorochemicalsusingHPLC-Electro spray
Mass Spectrometry"
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20.0 REVISIONS

Revision Revision
Number. Reason For Re-visio Date

1 Validation of method to include 7fluorochemicals, new APIIMS(MS) 08/01/98
systems, monkey liver cross validation, improvements to ion pai

.
ri

.
ng

e.-ctraction, MDL study, updates in record keeping and storing policies,
etc.
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Study# Surroga,.eStd. FC Mix Std FC Mix Std FC Mix Std Comments
Matrix approx. ppm approx.0.5ppm approx.5 ppm approx.50 ppm
Boxg actual PPM actual PPM actual PPM actual PPM

'"W

AnalysUDate
H,O Blank

Blank

Blank Std amount
ExtractionMethod/Revision: Date& lniti2is
Add Surrogate,Vortex ISsec.
PipetteSample Volume ml
PipetteImi of 0.5M TBA, pH 10. PH Std.
Pipette2 mi of0.25Na2CO3/0.25M NaHC03 buffer Std.

Pipette5 mi ofethylacetate TN-A-
Shake 20 min. ShakerSpeed
Centrifu.ge20-25min. -Centrifugespeed:
Remove a 4 mi aliquotoforganiclayer
Puton Nitro_genEvaporatortodryness Temperature:
Add methanol Volume ml TN-A-

Vortex30 sec.

_Filterusinga 3ccB-D syrineewitha 0.2pm SRI filterintoa 1.5ml autosamplevial
MSfMSD/- Cont.Checks:Spiked- uL ofa ppm std( ) fora finalconcentrationof

ppm. IvISi'NISDusedsample Cont,Checks used same matrixas forstdciir-@e.
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MDL/LOQ- values forRabbit Liver:

Compound MDL LOQ Linear CalibrationRan-e (LCR)

(ppb) (ppb) Approximate Concentrations to be used for preparing the

Standard Calibration Curve

@PF-OS 11.8 37.4 38 ppb - 1000 ppb

PFOSA 6.06 19.3 120 ppb - 1200 ppb

PFOSAA 55.7 177 180 ppb - 1000 ppb

ETFOSE-OH 58.7 187 190 ppb - 1800 ppb

POAA 23.7 75.5 76 ppb - 1800 ppb

PFOSEA 16.2 51.7 62 ppb - 1200 ppb

Monoester n/v n/v I Monoester was not detectable/quantifiableatthespikedconcentrations.

MDL/LOQ values for Rat Liver:

Compound MDL LOQ LinearCalibrationRange (LCR)
(ppb) (ppb) Approximate Concentrationstobe used forpreparingthe

Standard CalibrationCurve
PFOS 24.7 78.7 62 ppb - 1200 ppb

PFOSA 20@7 65.8 20 ppb - 1200 ppb
PFOSAA n/v n/v _62ppb - 1200 ppb
ETFOSE-OH n/v n/v 120 ppb - 1200 ppb
POAA n/v n/v 62 ppb - 1200 ppb
PFOSEA n/v n/v 120 ppb - 1200 ppb
Monoester n/v n/v Monoester was not detectable!quantifiableatthespikedconcentrations.

i'vIDLILOQvaluesforMonkey Liver:
Compound MDL LOQ LinearCalibrationRange (LCR)

(ppb) (ppb) Approximate Concentrationstobe used forpreparingthe
Standard CalibrationCurve

PFOS n/v rVv 59 ppb - 1200 ppb
PFOSA 27.4 87.1 28 ppb - 1200 ppb
PFOSAA nJv n/v 120 ppb - 1200 ppb
ETFOSE-OH n/v I n/v 58 ppb - 1200 ppb
POAA n/v n/v 120 ppb - 1200 ppb
PFOSEA n/v n/v 120 ppb - 1200 ppb
Nlonoester niv n/v Monoester was not detectable,quantifiableatthespikedconcentrations.

niv= Not valid.Upon analyzingthedata,valuedidnotpassthecriteriasetforthischaracterization.
Untilfur-theranalysisiscompleted,use theLCR todeterminetherangeofstandard
concentrationsforcalibrationcurvepreparation.

@ Q Linpopb)IA p ISta
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Approximate Linear Rang@@
Compound Matrix NIDL LOQ Low High Standard

Standard

PFOS Rabbit 11.8ppb 37.4 ppb 38 ppb 1000 ppb
Bovine n/d= not detenttined' i 60 ppb 0 ppb

i Rat 24.7 ppb 1 78.7ppb 62 ppb 1200 ppb

rikey n/v= not valid' 1 59 ppb 1200 ppb--m0 1
PFOSA Rabbit 6.06 ppb 19.3ppb 20 ppb 1200 ppb

Bovine n/d a/d 30 ppb 1200 ppb
Rat 20.7 ppb 65.8 ppb 6 ppb 1200 ppb

Monkey 27.4 ppb 87.1 ppb 6 ppb 1200 ppb

PFOSAA i Rabbit 55.7 ppb i 177 ppb 1 180 ppb 1 1900 ppb
Bovine n/d ri/d 120 ppb 1200 ppb

Rat n/v n/v ---62ppb 1200 ppb

Monkey riiv I n/v 120 ppb 1200 ppb

ETFOSE-OH Rabbit 58.7ppb 187 ppb 190 ppb- 1800 ppb

nJd n/d 120 ppb 1200 ppb
Rat n/v n/v 120 ppb 1200 ppb

Monkey n/v n/v 58 ppb 1200 ppb

POAA Rabbit 23.7 b 75.5ppb 76 ppb 1800 ppbpp
Bovine n/d n/d 120 ppb 1206-ppb-
Rat niv n/v 62 ppb 1200 ppb

Monkey YV'V n/v 120 ppb 1200 ppb

PFOSEA Rabbit 16.2ppb 51.7 ppb 62 ppb 1200 ppb

Bovine n/d n/d 30 ppb 1200 ppb

Rat n/v nJv 120 ppb 1200 ppb
Monkey n/v n/v 120 ppb 1200 ppb

Monoester Rabbit n/d ri/d n/a nia
Bovine ri/d ri/d rt.,a n@a
Rat ib'd n/d ri/a n/a

Monkey n/d n/d n)a n/a

I -Upper Limitchosenwhere thevaduewas withintheLinearCalibrationRange (LCR) butdidnot
excessivelyweight thestandardcurveoraffectRepeatability& Reproducibilityvalues.

2 -Not determinedrefersto no samplewas analyzedforthisdata.

3 -Not validreferstodatafromthe analysisfailedtomeetspecificcriteriafora valid@MDL/LOQ
determination.

Compound PFOS
Liver Prepared Rangeof Range of LCR from,,,.-Range of
intatrix Rangeof Average Low Std. -L-o@-w' flighStd.td.

Standards Curve Curve Curve
(ppb)(ng/g)(ppb)(ngTg)-,.-. (Ppb)(ng/g) (ppb)(ng/g)

Rabbit 5.95- 1790 1790 .95-298 fl-5@@-299 119 - 1790@ir4_-ALqCk, 5
Bovine 600. 200 6.00- 1200 n/a nla@4,. nYa iv
Rat 1240 6.2'-- 1240 04-,;.1'24 nia nia nla
lvlonk.v 1 5 93 - I nia nlae. 1 190 5.9--,-1190 nia i nla
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!Compound@ PFOSAI
Liver Prepared Rangeof -.14CR-,frdin".,Rangeof 1. LCR from@-@ Range of LCR,-from
Matrix Rangeof Average Low Std. LonSid High Std Std"

CurveStandards Curve Curve I -vat"
(ppb)(ng/g)(ppb)@ngig) pb)(ng/g) (PP,@)(4e&"@(PP6-)-(n-g/g)(p

Rabbit 6.04-1810 6-04- 1210 6.04-301. 121- 1210 J7,-
Bovine 5.95-1190 @.95 1190 n/a n/a

190Rat 6.17-1240- 5.17- 1240 n/a n/a

Nion ey 5.88-1180 5.38-1180 n/a n/a

@Compound@ PFOSAA 1
Liver Prepared Rangeof Rangeof Range of
Matrix Range of Average Low Std. High Std.

Standards Curv Curve Curve
(ppb)(ng/g)(ppb)(ng/g) (ppb)(ng/g) (ppb)(ng/g)@ft-

Rabbit 6.33- 1900 12-/-1900 n/a n/a

Bovine 5.99- 1200 120- 1200 n/a n/a

n/aR2t 6.21- 1240 62.1-1240 nla

Monkey 5@92 - I ISO 59.2-1180 IWlt n/a n/a

Compound ETFOSE-OH

Liver Prepared Range

0

f Range of L Rangeof 1
Average Low Std. High Std.Matrix Rangeof

Curve ;jStandards Cur-ve Curve
(ppb)(ng/g)(ppb)(ng/g) (ppb)(nWg) (ppb)(nWg)

Rabbit 5.96- 1790 1]9-1790 n/a n/a

Bovine 5 87- 1170 58.7-1170 n/a n/a M...,

Rat 6.09-1220 122-1220 n/a n/a
Monkey 5.80- II60 294-1160 n/a n/a

Compound I POKA
Liver Prepared Range of Range of @LC R2ngeof
Matrix Range of Average Low Std. High Std.

Standards Curv Curve e Curve
(ppb)(ng/g)(ppb)(ng/g) (ppb)(ng/"@) (ppb)(ng/g)

Rabbit 6.06- 1820 30.3- 1820 30.3-606 303 - 1820

-1190 -1190Bovine 5.93 59.3 nla n/a

Rat 6.15- 1230 61.5- t230 n/a n,a

n/aMonkev 5.86 - I I"@O II-,- 1170 nia

PFOSEA,Compound

Liver Prepared Rangeof Range of Li@RLrgm4@t Rangeof L hi@,
Matrix R2ngeof ANera,,e Low Std-

.0
High Std.

Standards Curve Curve Curve '.4
(ppb)(ng/g)(ppb)(ng/g) (ppb)(ngfg)I,-(@pb)(79/-,-Ozr(ppb)(ng/g)

nia@ niaRabbit 6.20- 1860 62.0- 1240 i:, nla

Bovine 5.92- 1180 29,6-1180 n/a -!;@Wa n/a -wi;

Rat 6,14- 1230 123 - 1230 n/a r@a- n/a iVa

Monkey 5.85 - ll-,O 58 1170 1)7-"l170L- n/a nia n@a n/a

kioncester%vasnot detectabic!quantifiablein@,iver.Tatrixforthecgncentrat@cnrangeoC4 94 - 14@10ppb

Artachment C: LOQ summary FACT-,Nvf-1.1 Page 14 of 15
Extractionof PFOS from

3M Environme.-ital Laboratory Page 142



3m Medical ]Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

Ion Pair Standard Curves--Tissues
,PrepDate(s): 11112/98 ;StudyNumber: @CrossValidation
lAnalyst(s): IRWW-IAS Equipment Number:
ISampleMatrix: Monkey Liver I FinalSolvent& TN Number:;,MeOH TN-A-20"76
@Method[Revision FACT-M

_
1.0 i Blank Tissue/]dentifier*. 'Liver

Target FC-,Mix
lAnalyte(s):

FC Mix StdApprox.0.500ppm: IW398-1004
@FC Mix Std Approx. 5.00ppm-.' JW399-1003 i
IFC Mix StdApprox.50.0ppm: IW398-1002 i
ISurrog2teStdApprox. 16.5ppm: IW398-989

!ActualConcentrationsofStandardsintheFC Mix
PFOS PFOSA PFOSAA i ETFOSE POAA PFOSEA All All

StdConc. StdConc. StdConc. 1 StdConc. StdConc. I StdConc. Am't Li
erSpiked con,7

ug/mL ug/mL ug/mL I ug/mL ug/mL ug/mL mL g/ml
0.501 0.497 0.500 1 0.490 0.495 0.494 0.002 0.169
0.501 0.497 0.500 0.490 0.495 1 0.494 0.004 0.169
0.501 0.497 0.500 0.490 0.495 1 0.494 0.010 0.169
0.501 -F-0.497 0.500 0.490 0.495 1 0.494 0.020 0.169
0.501 1 0.497 1 0.500 0.490 0.495 0.49 0.040 0 169
5.01 4.97 5.00 4.90 4.95 4.94 o@ 169
5.01 4.97 5.00 4.90 4.95 4.94 0.020 1
5.01 4.9-7 5.00 4.90 4.95 4.94 0.030 1 0-169
50.1 49.7 50.0 49.0 49.5 49.4 0.00.4 169

C21culated Concentrations of Standards in the S2mple Matrix.

PFOS PFOSA PFOSAA ETFOSE POAA I PFOSEA Surrog2tel All
FinalConc. FinalConc. FinalConc. FinalConc. FinalConc. FinalConc. StdConc. Am't

Spiked
ng/9 ng/g ng/g ng/g ng/g i ng/g ug/mL rnL
5.93 5.88 5.92 5.80 5.86 5.85 16.50 0.005
11.9 11.8 11.8 11.6 11.7 11.7 Surrogate'
29.6 29.4 29.6 29.0 29.3 29.2 FinalConc.
59.3 58,8 59.2 58.0 58.6 58.5 ng/g
119 118 118 116 11i 117 488 2
296 294 296 290 293 292
593 588 592 580 586 585
889 882 888 870 i 879 877
1186 1176 1183 11 0 1172 1 1169

ValidatedR2nzes- ApproximateConcentrations
Liver PFOS PFOSA PFOSAA ETFOSE-OH POAA -PFOSEA
Rabbit 40 -1000ppb 20 -1200ppb 180- 1900ppb 190- 1800ppb 80 - 1800ppb 60 - 1200ppb
Bovine 60 -1200ppb 30 -1200ppb 120- 1200ppb 120- 1200ppb 80 - 1200 ppb 30 - 1200ppb
Rat 60 - 1200ppb 170 - 1200ppb 60 - 1200ppb 120 - 1200ppb 60 - 1200 ppD 120- 1200 ppb

Nionkev 60 - 1200ppb 190 - 1200ppb 120- 1200ppb 60 - 1200 opb 120- 1200 ppb 120- 1250 ppb

Attachment D@ FACT-M- t.I Page 15 of 15
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3M ENVIRONMENTAL LABORATORY

METHOD

ANALYSIS OF FLUOROCHEMICALS IN LIVER EXTRACTS USING

HPLC-ELECTROSPRAYMASS SPECTROMETRY

Method Number: FACT-M-2.1 Adoption Date: 05/26/98

Revision Date: 0& lo3 Ick

Author: Lisa Clemen

Approved By:

Laboratory Manager Date

Group Leader Date

Technical Reviewer Date

1.0 SCOPE AND APPLICATION

1.1 Scope: This method isforthe analysisof extractsof liveror othertissuesforflUOTochemical

surfactantsusing HPLC-electrospray/mass spectrometry.

1.2 Applicable Compounds: Potassium perfluorooctanesulfonate,anionic fluorochemical

surfactants,or otherionizablecompounds.

1.3 Matrices: Rabbit,rat,bovine, and monkey liversor other liversas designated in the

validationreport.

Word 7.0.1!95 FACT-M-2.1 Page Iof 9
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2.0 SUMNIARY OF METHOD

2.1 This method describestheanalysisof fluorochemicalsurfactantsextractedfrom liverusing
HPLC-electrospray/tmass spectrometry.The analysisisperformed by monitoringa single
ion characteristicof a particularfluorochemical,such asthepotassium
perfluorooctanesulfonate(PFOS) anion,M/Z= 499. Samples may alsobe screenedto
verifycompound identification.

3.0 DEFINITIONS

3.1 Atmospheric Pressure Ionization(API): The Micromass platformsystemsallow for
variousmethods ofionizationby utilizingvarioussources,probes,and interfaces.These
includebut arenot limitedto:ElectrosprayIonization(ESI),Atmospheric Pressurechemical
Ionization(A-Pcl),,Thermospray,etc.The ionizationprocessinthesetechniquesoccurs at
atmospheric pressure(i.e.notunder a vacuum).

3.2Electrospray Ionization(ES, ESI): a method of ionizationperfon-nedatatmospheric
pressure,whereby ionizationoccursthroughthqproductionoftinycharged dropletsina
strongelectricalfield.

3.3 Mass Spectrometry, @NlassSpectrometer (MS), Tandem Mass Spectrometer (MS/MS):
The API platformsareequipped with quadrupole mass selectivedetectors.Ions are
selectivelydiscriminatedby mass tochargeratio(m/z) and subsequentlydetected.A single
MS may be employed foriondetectionor a series(MSNTS) formore specificftagmentation
information.

3.4 Conventional vs.Z-spray probe interface:The latestmodels ofMicromass platfon-n
svstems (post1998)utilizea "Z-spray"conformation.The sprayemittedfrom a probe is
orthogonaltothecone aperture.Intheconventionalconformationitisaimed directlyatthe
cone aperture,afterpassingthrougha tortuouspathway inthecounterelectrode.Though the
configurationisdifferent,themethods ofoperation,cleaning,and maintenance arethesame.
However, Z-spray components and conventionalcomponents arenot compatiblewith one
another,but only with similarsystems Z-spray components arecompatiblewith otherZ-
spray systems,etc.)

3.5 Mass Lynx Software: System softwaredesigned forthespecificoperationoftheseplatform
systems. CurrentlyMassLynx hasWindows 95 and WindowsNT 3.1versions.Allversions
aresimilar.For more detailsseethemanual specifictotheinstrument(Micromass Platform
IIor Quattro11MassLynx or MassLynx NT USER'S GUIDE).

4.0 WARNINGS AND CAUTIONS

4.1 Health and Safety Warnings:

4.1.1 Use cautionwith thevoltagecablesfortheprobe. The probe employs a voltageof
approximately5000 Volts.

4.1.2 When handlinasamples orsolventswear appropriateprotectivegloves,eyewear,
and clothing.

1.@*ord-.0.1/95 FACT-M-2.1 Page 2 of 9C,
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4.2 Cautions:

4.2.1 Do notran solventpumps above capacityof400 bar (5800 psi).Ifpressuregoes
over 400 bar,theHP I100 willinitiateautomaticshutdown.

4.2.2 Do not run solventpumps todryness.

5.0 INTERFERENCE&

5.1 To minimize interferenceswhen analyzingsamples forperfluorooctanoate(POAA),teflon
should notbe used forsample storageorany partof instrumentationthatcomes incontact
with thesample orextract.

6.0 EouiPMENT

6.1 Equipment listecrbelow may be modified inordertooptimizethesystem.

6.1.1 Micromass ElectrosprayMass Spectrometer

6.1.2 HPI 100 low pulse solventpumping system and autosampler.

7.0 SUPPLIF-S AND MATERIALS

7.1 Supplies

7.1.1 High puritygrade nitrogengasregulatedtoapproximately 100 psi

7.1.2 HPLC column, specificstobe detenninedby theanalyst.

7.1.3 Capped autovialsorcapped 15 mL centrifugetubes.

8.0 RFAGFNTS AND STANDARDS

8.1 Reagents

8.1.1 Methanol,HPLC gradeorequivalent.

8.1.2 ASTM, Type Iwater,Milll_QTMwater,allwater used inthismethod should be
Milli-Q' waterand may be providedby a Milli-QTOC Plussystem.

8.1.3 Ar=onium acetate,reagentgradeor equivalent.

8.2 Standards

8.2.1 Typically one method blank, one matrix blank, and ten matrix standards are
preparedduringtheextractionprocedure. See FACT-M-1.1.

9.0 SAMPLE HANDLING

9.1 Fresh matn*x standardsareprepared with each analysis.Extractedstandardsand samples
arestoredincapped autovialsorcapped 15 mL centrifugetubesuntilanalysis.

9.2 Ifanalysiswillbe delayed,extractedstandardsand samples may be storedatroom
temperatureor refrigeratedat4' C untilanalysiscan be performed.

FACT-M-2.1 Page 3 of9
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10.0 OUALITY CONTROL

10.1 Matrix Blanks and Method Blanks

10.1.1 Anaiyze a method blank and matrixblank pn*ortoeach calibrationcurve.

10.2 Matrix Spikes

10.2.1 Analyze a matrix spikeand matrixspikeduplicatewith each analysis.With a
minimum of 2 spikesperbatch.

10.2.2 Expected concentrationswillfallinthemid-range oftheinitialcalibrationcurve.
Additionalspikeconcentrationsmay fallinthelow-rangeof theinitialcalibration
curve.

10.2.3 See section13 tocalculatepercentrecovery.

10.3 Continuing Cafi@brationChecks

10.3.1 Analyze a mid-range calibrationstandardafterevery tenthsample.Ifa significant
change (± 30%) inpeak areaoccurs,relativetotheinitialstandardcurve,stop the
run.Only thosesamples analyzedbeforethelastacceptablecalibrationstandard
willbe used. The remainingsamples must be reanalyzed.

10.3.2 See section13 tocalculatepercentdifference.

11.0 CALIBRATION AND STANDARDIZATION

11.1 Analyze theextractedmatrixstandardspriortoand followingeach setof extracts.The
average of two standardcurveswillbe plottedby linearregression(y= my b),not forced
through zero,usingMassLynx orothersuitablesoftware.

11.2 Ifthe curve does not meet requirements,perform routinemaintenance orreextractthe
standardcurve (ifnecessary)and reanalyze.

11.3 For purposes of accuracywhen quantitatinglow levelsofanalyte,itmay be necessaryto
use the low end of thecalibrationcurve ratherthanthe fullrange of thestandardcurve.
Example: when attemptingtoquantitateapproximately10 ppb ofanalyte,generatea
calibrationcurve consistingofthestandardsfrom 5 ppb to 100 ppb ratherthan thefull
rangeof thecurve (5ppb to1000 ppb). This willreduce inaccuracyattributedtolinear
regressionweighting ofhigh concentrationstandards.

12.0 PROCEDURES

12.1 Acquisition Setup

12.1.1 Click on startbuttonintheAcquisitionControlPanel.Set up a sample list.Assign
a filenameusingMO-DAY-last digitof year-samplenumber, assigna method (MS)
foracquiring,and type insample descriptions.

12.1.2 To createa method clickon scan button intheAcquisitioncontrolpanel and select
SIR (SingleIon Recording)orMRM. Set IonizationMode asappropriateand mass
to499 or otherappropriatemasses. A fullscan isusuallycollectedalong with the

SIRS. Save acquisitionmethod. IfMS/MS instrumentsareemployed, additional
product ionfragmentationinformationmay be collected.See i'vflcromass

FACT-M-2.1 Page 4 of 9
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7MassLynx GT-'IDETO DATA ACQUISITION foradditionalinformationand
MR.M (MultipleReactionMonitoring).

12.1.3 Typicallythesample listbeginswith thefirstsetofliverstandardsand ends with
the second setof standards.

12.1.4 Samples areanalyzedwith a continuingcalibrationcheck injectedafterevery tenth
sample.-Solventblanksshould be analyzedpen'odicallytomonitor possibleanalyte
carryoverand arenotconsideredsamples but may be includedas such.

12.2 Using the Autosampler

12.2.1 Set up sample trayaccordingtothesample listpreparedin section12.1.1.

12.2.2 Set-up theHP II00/autosampleratthefollowingconditionsor atconditionsthe
analystconsidersappropriateforoptimalresponse.Record actualconditionsinthe
instrumehtlogbook:

12.2.2.1Sample size= 10 pL injectionwith a sample wash

12.2.2.2Inject,sample= I

12.2.2.3Cycle time = 13.5minutes

12.2.2.4Solventramp

Time ivfeOH 2.0mM
Ammonium acetate

0.00 min. 40% 60%

8.0min. 90% 10%

7- 10%11.0 min. 90%

12.0 m-in. @-40% 60%

12.2.2.5Press the"Start"button.

12.3 Instrument Sep-up

12.3.1 Refer toETS-9-24.0 formore details.

12.3.2 Check thesolventlevelinreservoirsand refillifnecessary.

12.3.3 Check thestainlesssteelcapillaryattheend of theprobe.Use an eye pieceto check
the tip.The tipshouldbe flatwith no jagged edges.Ifthetipisfound tobe
unsatisfactory,disassembletheprobe and replacethestainlesssteelcapillary.

12.3.4 Set HPLC pump to"On". Setthe flow to 10 - 500 uL/min or asappropnate.
Obser-vedropletscoming out ofthetipof theprobe. Allow toequilibratefor
approximately 10 minutes.

12.3.5 Turn on thenitrogen.A finemist should be expelledwith no nitrogenleaking
around thetipof theprobe.Readjust thetipof theprobe iI'no mist isobserved.

12.3.6 The instrumentusestheseparametersatthe followingsettings.These settingsmay
change inorderto optimizetheresponse:

FACT-M-2.1 PaLe 5 o[9
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12.3.6.1Drying gas250-400 litersihour

12.3.6.2ESI nebulizinggas 10-15 liters/hour

12.3.6.3LC constantflow mode flow rate10 - 500 uL/min

12.3.6.4Pressure<400 bar(Thisparameter isnotset,itisa guide to ensure the
instr.imentisoperatingcorrectly.)

12.3.7 Carefullyguide theprobe intotheopening. Insertprobe untilitwillnotgo any
further.Connect thevoltagecablesto theprobe.

12.3.8 Printthetunepage,with itsparameters,and storeitinthestudy binderwith a copy
taped intotheinstrumentlog.

12.3.9 Usinc,,thecross-flowcounterelectrodeintheES/MS source isrecommended for
theanalysisof biologicalmatrices.

12.3.10 Click on startbuttonintheAcquisitionControlPanel. Pressthestartbuttonat
top ofsample list.Ensure startand end sample number includesallsamples tobe

analyzed.

13.0 DATA ANALYSIS AND CALCULATIONS

13.1 Calculations:

13.1.1 Calculatematrixspikepercentrecoveriesusingthefollowingequation:

% Recovery Observed Result-Background Result x 100

Expected Result

13.1-.2Calculatepercentdifferenceusing thefollowingequation:

% Difference= Ext)ectedConc. - CalculatedConc. x 100
Expected Conc.

13.1.3 Calculateactualconcentrationof PFOS anion intotalliver(mg):

ug PFOS aru*on calc.from stdcurve

g of liverused foranalysis
x Totalniassofliver(g)

1" ug mg

14.0 METHOD PERFORNIANCE

14.1 Method DetectionLimit(MDL) and LimitofQuantitation(LOQ) aremethod, analyte,and
matrixspecific.Pleasesee ETS-8-1.1,Attachment B, fora listingofcurrentvalidated

MDL and LOQ values.

14.1 14.2 Solvent Blanks, Method Blanks, and Matrix Blanks

14.1.1 Solvent blanks,method blanks,and matrix blanks values are must be below the
lowest standardinthecalibrationcurve.

14.2 Calibration Curves

14.2.1 The r-'valuefo,-thecalibrationcurve must be 0.980 orbetter.

FACT-M-2.1 Page 6 of 9
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14.3 Matrix Spikes

14.3.1 Matrix spikepercentrecoveriesaremust be within± 30% ofthespiked

concentration.

14.4 Continuing Calibration Verirications

14.4.1 Continuing calibrationverificationpercentrecoven'esmust be-+ 30% of the spiked

concentration.

14.5 Ifcriterialistedinthismethod performance sectionisn'tmet, maintenance may be

performed on the system and samples reanalyzed or otheractions as determined by the

analyst.Document allactionsin theappropriatelogbook.

14.6 Ifdata are to be reported when performance criteriahave not been met, the datamust be

footnoted on tablesand discussed inthe textof thereport.

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Sample waste isdisposed inbiohazard containers,flammable solventwaste isdisposed in

hic,hBTU containers,and glasspipettewaste'isdisposed in broken glasscontainers.Allt@
containersare locatedin thelaboratory.

16.0 RECORDS

16.1 Each pac7egenerated fora study must have the following information included eitherinthe

c'header or hand writtenon thepage: study or projectnumber, acquisitionmethod,

integrationmethod, sample name, extractiondate,dilutionfactor(ifapplicable),and

analyst.

16.2 Printthe tune page, sample list,and acquisitionmethod from MassLynx to include inthe

appropriatestudy folder.Copy thesepages and tape intothe instrumentrunlog.

16.3 Plot the calibrationcur-veby linearregression,weighted I/x,then printthesegraphs and

storein the study folder.

16.4 Printdata integrationsummary, integrationmethod, and chromatograms, ftom MassLynx,

and storein the study folder.

16.5 Summar-ize data using suitablesoftware (Excel 5.0)and storeinthe study folder,see

Attachment A foran example of a summary spreadsheet.

16.6 Back up electronicdata to appropriatemedium. Record instudy notebook the filename

and locationof backup electronicdata.

17.0 TABLES, DIAGRAms. FLOWCHARTS, AND VALIDATION DATA

17.1 Attachment A: FACT-,M-2.1 Data reportingspreadsheet
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18.0REFERENCES

18.1 FACT-M-1.1, "ExtractionofPotassium PerfluorooctanesulfonateorOther Fluorochemical
compounds from Senim forAnalysisUsing HPLC-ElectrosprayfMass Spectrometry

18.2 ETS-9-24.0, "Operation and Maintenance oftheNlicromass Atmospheric Pressure
Ionization/MassSpectrometerQuattroIItn'plequadrupole Systems"

18.3 The validationTCportassociatedwith thismethod isFACT-M-1.1-V & 2.1-V-1,

19.0 AFFECTED DocuMENTS

19.1 FACT-M- 1.1,"ExtractionofPotassium Perfluorooctanesulfonatefrom Liver forAnalysis
Using HPLC-Electrospray/Mass Spectrometry"

20.0 REV]SIONS

Revision Revision
Number. Reason For Revision Date

I Section6.1.2 ClarificationofHPI 100 system components. 05/04/'99
Section 11.1 Average of two curves,not standardvalues,areused for
plottinglinearregression.
Section 12.2.2.4Clarificationofsolventramp.
Section 17.1Changed from attachmentB toA.
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Laboratory Study

Study:

TestMaterial:

Matrix/FinalSolvent:

Method/Revision:

AnalyticalEquipment System Number:

InstrumentSoftwareNersion:

Filename:
R-Squared Value:

Slope:

Y Intercept:

Date of Extraction/Analysr-.

Date of Analysis/Analyst:

Group Sample# Concentration InitialVol. Dilution FinalConc.

Dose-- ug/mL niL Factor ug/mL

Slope: Taken from linearregressionequation.

Grc)up/Dose: Taken from thestudyfolder.

S2mple#: Taken from thestudyfolder.

Concentration (ug/mL): Taken from theMassLynx integrationsummary.
InitialVolume (mL): Taken from thestudyfolder.

DilutionFactor: Taken from thestudyfolder.

FinalConc. (ug/mL): Calculatedby dividingtheinitialvolume ftom theconcentration
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3M ENVIRONMENTAL LABORATORY

METHOD

ExTRAcTioN OF PoTAssruim PERFLUOROOCTANESULFONATE OR OTHER

FLUOROCHE@MICAL COMPOUNDS FROM SERUIM OR OTHER FLUID FOR A.@NALysis

USING HPLC-ELECTROSPRAY/NIASS SPECTROMETRY

Method Number: FACT-M-3.1 Adoption Date: 04/22/98

RevisionDate: to Iat(ctS

Author: Lisa Clemen, Glenn Langenburg

Approved By:

Labor4dtoryManager Date

lvt@,--L @L=@ '?

@7ro@UPLeader Date

:ix; @il -4 L4)Y-@K C11.@3l@?
Technical Reviewer Date

1.0 SCOPE AND APPLICATION

1.1 Scope: This method isfortheextractionofpotassiumperfluorooctanesulfonate(PFOS)
orotherfluorochemicalcompounds from serum orotherfluid.

1.2 Applicable compounds: Fluorochemicalsurfactantsorotherfluorinatedcompounds.

1.3 Matrices: Rabbit,rat,bovine,and monkey serum, ratwhole blood,and ratmilk curd.
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2.0SUMNIARY OF METHOD

2.1 This method describestheprocedureforextractingpotassiumperfluorooctanesulfonate
(PFOS) orotherfluorochemicalsftom serum,blood,or milk curdusingan ionpairing
reagentand 5.0ml of ethylacetate.Inthismethod, seven fluorochemicalswere
extracted:PFOS, PFOSA, PFOSAA, ETFOSE-OH, POAA, PFOSEA, and FC-807
monoester (see3.0 Definitions).An ionpairingreagentisadded tothesample and the
analyteionp@irispartitionedintoethylacetate.Four ml of extractareremoved and put
onto a nitrogenevaporatoruntildry.Each extractisreconstitutedin 1.0ml of methanol,
thenfilteredthrougha 3 cc plasticsyringeattachedtoa 0.2pLm nylonfilterintoglass
autovials.

3.0 DEFINITIONS

3.1 PFOS: perfluorooctanesulfonate(anionof potassiumsalt)C,F,,SO,-

3.2 PFOSA: perfluorooctanesulfonylamideC,F,,SO,NH,

3.3 PFOSAA: perfluorooctanesulfonylamido (ethyl)acetateC,F,.,SO,N(CH2CH,)CH,CO,-

3.4 ETFOSE-OH: 2(N-ethylperfluorooctanesulfonamido)-ethylalcohol
C,F,,SO2N(CH2CH,)CH,CH,OH

3.5 POAA: perfluorooctanoate(anionofai=onium salt)C,F,,COO-

3.6 PFOSEA: perfluorooctanesulfonylethylamideC,F,,SO,N(CHCH,)H

3.7 FC-807 monoesterC,F1,SO,N(CH2CH3)CH2CH20-PO,H)

3.8 Surrogatestandard:IH-IH-2H-2H perfluorooctanesulfonicacid

4.0 WARNINGS AND CAUTIONS

4.1 Health and safetywarnings

4.1.1 Use universalprecautions,especiallylaboratorycoats,goggles,and gloveswhen
handlinganimaltissue,which may containpathogens.

5.0 INTERFERENCES

5.1 There areno known interferencesatthistime.

6.0 EOUIPMENT

6.1 The followingequipmentisusedwhileperformingthismethod. Equivalentequipment is
acceptable.

6.1.1 Vortex mixer,VV@R, VortexGenie 2

6.1.2 Centrifuge,Mistral1000 orIEC

6.1.3 Shaker,Eberbach orVWR

6.1.4 Nitrogenevaporator,Organomation

6.1.5 Balance(± 0.100 g)

FACT-M-3.1 Page 2 of 17
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7.0 SUPPLIES AND MATERIALS

7.1 Gloves

7.2 Eppendorf or disposablepipettes

7.3 Electronicpipettor,Eppendorf orequivalent

7.4 Graduated pipettes

7.5 Nalgene bottles,capableofholding250 mL and I L

7.6 Volumetric flasks,glass,typeA

7.7 Volumetric pipets,glass,typeA

7.8 I-CHEM vials,glass,40 mL glass

7.9 Crimp cap autovials

7.10 Centrifugetubes,polypropylene,15 niL

7.11 Labels

7.12 Syringes,capable of measuring 5 @iLto 50 gL

7.13 Syringes,disposableplastic,3 cc

7.14 Syringe filters,nylon,0.2gm, 25 mm

7.15 Timer

Note: Priortousing glassware and bottles,r-inse3 times with methanol and 3 timeswith

Milli-Q' water. l@insesyringesa minimum of9 timeswith methanol,3 rinsesfrom 3
separatevials.

8.0 REAGENTS AND STANDARDS

8.1 Type Ireagentgrade water,Milli-QT-mor equivalent;allwater used inthismethod should
be Milli-Q' water and may be providedby a Milli-QTOC plUSTIISystem

8.2 Sodium hydroxide (NaOH), J.TBaker or equivalent

8.3 Tetrabutylammonium hydrogen sulfate(TBA),Kodak or equivalent

8.4 Sodium carbonate(Na@C03),J.T.Baker or equivalent

8.5 Sodium bicarbonate(NaHC03), J.T.Baker or equivalent

8.6 Ethyl acetate,Omnisolv, glassdistilledorHPLC grade

8.7 Methanol, Oninisolv,glassdistilledor HPLC grade

8.8 Serum or blood,frozenfrom supplier

8.9 Control matrix orblank matrix forpurpose ofstandards,QC checks,blanks,etc.

8.10 Fluorochemical standards

8.10.1 PFOS (3M SpecialtyChemical Division),molecular weight= 538

8.10.2 PFOSA (3M SpecialtyChemical Division),molecularweight= 499
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8.10.3 PFOSAA (3M SpecialtyChemical Division),molecularweight= 585

8.10.4ETFOSE-OH (3M SpecialtyChemical Division),molecularweight= 571

8.10.5 POAA (3M SpecialtyChemical Division),molecularweight= 431

8.10.6 PFOSEA (3M SpecialtyChemical Division),molecularweight= 527

8.10.7 FC-807 monoester (3M SpecialtyChemical Division).FC-807 isa mixtureof
triester,diester,and monoester fluorochemicalcomponents. The monoester
molecular weight = 650

8.10.8 Surrogatestandard:4-H, perfluorooctanesulfonicacid(1-H,I-H,2-H, 2-H
C,F13SO,H) molecularweight = 428

8.10.9 Other fluorochemicals,asappropriate

8.11 Reagent preparation

8.11.1 10 N sodium hydroxide (NaOH): Weigh approximately200 g NAOH. Pour intoa
1000 mL beaker containing500 mL Milll_QTMwater,mix untilallsolidsare
dissolved.Storeina I L Nalgene bottle.

8.11.2 1 N sodium hydroxide (NaOH): Dilute 10 N NAOH 1:10. Measure 10 mL o f
10 N NAOH solutionintoa 100 niL volumetricflaskand diluteto volume using
Milli_QTIwater. Storeina 125 mL Nalgene bottle.

8.11.3 0.5M tetrabutylammonium hydrogen sulfate(TBA): Weigh approximately169 g
ofTBA intoa I L volumetriccontaining500 mL Milli_QTIwater.Adjust topH
10 using approximately44 to54 mL of 10 N NAOH and dilutetovolume with
Milli_QTIwater. While adding thelastmL ofNAOH, add slowlybecause thepH
changes abnlptly.Storeina I L Nalgene bottle.

8.11.3.1TBA requiresa check priortoeach use toensurepH = 10. Adjust as
needed using I N NAOH solution.

8.11.4 0.25 M sodium carbonate/sodiumbicarbonatebuffer(Na2C03/NaHC03): Weigh
approximately26.5 g of sodium carbonate(NaC03) and 21.0g ofsodium
bicarbonate(,NaHC03) intoa IL volumetricflaskand bringtovolume withMilli-
Q' water. Storeina I L Nalgene bottle.

8.12 Standards preparation

8.12.1 PreparePFOS standardsforthestandardcurve.

8.12.2 Prepareotherfluorochemicalstandards,asappropriate.Multicomponent
fluorochemicalstandardsareacceptable(forexample, one working standard
solutioncontaining1.00ppm PFOS, 1.02ppm PFOSA, 0.997 ppm PFOSA.,k, and
1.10ppm EtFOSE-OH.)

8.12.3 Weigh approximately100 mg ofPFOS intoa 100 ml volumetn'cflaskand record
theactualweight.

8.12.4 Bring tovolume with methanol fora stockstandardofapproximately1000 ppm

(pg/ml).

8.12.5 Dilutethestocksolutionwith methanol fora working standardI solutionoF
approximately50 ppm.
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8.12.6 Dilutethestock solutionwith methanol fora working standard2 solutionoc
approx.5.0ppm.

8.12.7 Dilutethestocksolutionwith methanol fora working standard3 solutionof
approx.0.50 ppm.

8.13 Surrogate stock standard preparation

8.13.1 Weigh approximately50-60 mg of surtogatestandard1-H,I-H,2-H, 2-H,
C,F,,SO,H intoa 50 ml volumetricflaskand recordtheactualweight.

8.13.2 Bring tovolume with methanol fora surrogatestockof approximately
1000-1200 ppm.

8.13.3 Prepare a surrogateworking standard.Transferapproximately0.5ml of
surrogatestocktoa 50 ml volumetricflaskand bringtovolume with methanol
fora working standardof 10-20ppm. Record theactualvolume transferred.

9.0 SAMPLE HANDLING

9.1 All samples arereceivedfrozenand must be kept frozenuntiltheextractionisperfor-rned.

10.0 ()UALITY CONTROL

10.1 Matrix blanks and method blanks

10.1.1 Extract two 1.0 mL aliquotsof the appropriatematrix (serum or blood, with blood
samples diluted1:1with Milli-Q""'water)followingthisprocedureand use as
matrix blanks. See 11.1.4.

10.1.2 Extracttwo 1.0ml aliquotsofMilli-Q' water followingthisprocedureand use as
method blanks.

10.2 Matrix spikes

10.2.1 Prepareand analyzematrixspikeand matrix spikeduplicatesamples todetermine
theaccuracy of theextraction.

10.2.2 Prepare each spikeusinga sample chosen by theanalyst,usuallythecontrol
matrix receivedwith each sample set.

10.2.3 Expected concentrationswillfallinthemid-rangeof theinitialcalibrationcurve.
Additionalspikesmay be includedand may fallinthe low-rangeof theinitial
calibrationcurve.

10.2.4 Prepareone matrix spikeand matrixspikeduplicateper 40 samples,with a
minimum of2 matrixspikesper batch.

10.3 Continuing calibration checks

10.3.1 Prepare and analyzecontinuingcalibrationcheck samples toensure the accuracy
ofthe initialcalibrationcurve.Ifthepercentdifferencebetween theinitialcurve
and thecontinuingcheck differby >30%, re-analyzesamples analyzed afterthe
lastacceptablecheck.

10.3.2 Prepareone check pergroup of tensamples. For example, ifa sample set= 34,
prepare and extractfourchecks.
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10.3.3 Prepareeach continuingcalibrationcheck ftom thesame matrix used toprepare
theinitialcurve.

10-3.4 The expected concentrationwillfallwithinthemid-range oftheinitialcalibration
curve.Additionalspikesmay be includedthatfallinthelow-rangeoftheinitial
calibrationcurve. This isnecessaryiftheanalystmust quantitateusingonly the
low end ofthecalibrationcurve (forexample, 5 ppb - 100 ppb, ratherthan
5 ppb - 1000 ppb).

11.0 CALIBRATION AND STANDARDIZATION

11.1 Prepare matrix calibrationstandards

Note: Blood coagulatesinair;therefore,minimize aircontactuntildilution.At this
point,add TBA and buffertoeach centrifugetube as instep12.9,thenadd 1.0mL
ofthedilutedmatrixsample toeach tube.

11.1.1 Transfer I n-lLof serum or I mL of blood (blood isdiluted1:1 with Milli_QT,'vl
water) toa 15 mL centrifugetube. The blood issimilarin composition to milk
curd and can be used inplaceof milk curd forstandardcur-veswhen extracting
thatmatrix.

11.1.2 Ifmost sample volumes arelessthan 1.0mL, extractstandardswith matrix
volumes equal tothesample volumes. Do not extractbelow 0.50 mL ofmatrix.
Record thesample volume on theextractionsheet.

11.1.3 While preparinga totalof twenty aliquotsin 15 ml centrifugetubes,mix orshake
between aliquots.

11.1.4 Two I mL aliquots,orotherappropriatevolume, serve asmatrixblanks.
Typicallyuse thestandardconcentrationsand spikingamounts listedinTable 1,
attheend of thissection,tospike,induplicate,two standardcurves,fora totalof
eighteenstandardsand two matrix blanks.

11.1.5 RefertovalidationreportsFACT-M-3.1-V-1 and FACT-M-4.1-V-1, which list
theworking rangesand theLinearCalibrationRange (LCR) forcalibration
curves.

11.1.6 Use Attachment D asan aidincalculatingtheconcentrationsoftheworking
standards.See Section13.0tocalculateactualconcentrationsof PFOS in
calibrationstandards.

11.2 To each standard,blank,or QC check,add appropriateamount ofsurrogateworking
standardfortheconcentrationtofallwithinthecalibrationcurve range 5 ppb -1000 ppb.

11.3 Extractspiked matrix standardsfollowing 12.6-12.16 of thismethod. Use thesestandards
to establisheach initialcurveon themass spectrometer.
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TableI

Approximate spikingamounts forstandardsand spikes

using1.0ml ofmatrix

Working standard @iL Approx. finalconc.of

(approx.conc.) analyteinmatrix

- - Blank

0.500 ppm 10 0.005 ppm

0.500 ppm 20 0.010 ppm

5.00 ppm 5 0.025 ppm

5.00 ppm 10 0.050 ppm

5.00 ppm 20 0.100 ppm

50.0ppm 5 0.250 ppm

50.0ppm 10 0.500 ppm

50.0 ppm 15 0.750 ppm

50.0 ppm 20 1.00 ppm

Table 2
Approximate spiking amounts for standards and spikes

using 0.5 mi of matrix

Working standard @iL Approx. finalconc.of

(approx.conc.) analyteinmatrix
- Blank

0.500 ppm 5 0.005 ppm

0.500 ppm 10 0.010 ppm

5.00 ppm 2.5 0.025 ppm

5.00PPM 5 0.050 ppm

5.00ppm 10 0.100 ppm

50.0ppm 2.5 0.250 ppm

50.0 ppm 5 0.500 ppm

50.0 ppm 7.5 0.750 ppm

50.0ppm 10 1.00ppm

12.0 PROCEDURF,

12.1 Obtain frozensamples and allow tothaw.

12.2 Vortex mix for15 seconds,thentransfer1.0mL orotherappropriatevolume toa 15 mL
polypropylenecentrifugetube. For blood samples,remove 0.5mL and diluteto1.0mL
with Milli-Q' water.As soon afterdilutingaspossible,pipetdilutedblood intoTBA-
buffermixture shown instep12.9and mix well.

12.3 Retum samples to freezerafterextractionamount has been removed.
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12.4 Record thevolume on theextractionworksheet. The finalmethanol volume equals the
volume transferredfrom thesample.For example, if0.5mL isremoved fora blood
sample, thefinalmethanol volume willequal0.5mL.

12.5 Label thetubewith thestudynumber, sample UD,dateand analystinitials.See attached
worksheet fordocumenting theremaining steps.

12.6 Spike each matrix with theappropriateamount ofstandardasdescribedin11.1 orTable
I or 2 inthatsectionforthecalibrationcurve standards.Also preparematrixspikesand
continuingcalibrationstandards.

12.7 Spike allsamples,includingblanksand standards,ready forextractionwith surrogate
standardasdescribedin 11.2.

12.8 Vor-texmix thestandardcur-veswnples,matrix spikesamples,and continuingcalibration
samples for 15 seconds.

12.9 To each sample,add I mL 0.5M TBA and 2 mL of 0.25 M sodium carbonate/sodium
bicarbonatebuffer.

12.10 Using a volumetricpipette,add 5 mL ethylacetate.

12.11 Cap each sample and put on theshaker for20 minutes.

12.12 Centrifugefor20 to25 minutes atapproximately3500 rpm, untillayersarewell
separated.

12.13 Transfer4 mL oforganiclayer,usinga 5 mL graduatedglasspipette,toa clean 15 mL
centrifugetube.Label thisfreshtube with thesame informationasIn12.5.

12.14 Put each sample on the analyticalnitrogenevaporatoruntildry,approximately2 to3
hours.

12.15 Add 1.0mL or otherappropriatevolume of methanol toeach centrifugetube using a
graduatedpipette.Methanol volume toadd equalstheinitialvolume ofsample used for
theextraction.

12.16 Vortex mix for30 seconds.

12.17 Attach a 0.2@im nylon mesh filterto a 3 cc syringeand transferthesample to this
synnge. Filterintoa 1.5mL glassautovialor low-volume autovialwhen necessary.

12.18 Label theautovialwith thestudy number, animal number and gender,sample timepoint,
matrix,finalsolvent,extractiondate,and analyst(s)performingtheextraction.

12.19 Cap and storeextractsatapproximately4 *C untilanalysis.

12.20 Complete theextractionworkshect,attachedtothisdocument, and tapeinthestudy
notebook or includeinstudybinder,asappropriate.
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13.0 DATA ANALYSIS AND CALCULATIONS

13.1 Calculations

13.1.1 Calculateactualconcentrationsof PFOS, or otherapplicablefluorochemical,in
calibrationstandardsusingthefollowingequation:

mL ofstandardx concentrationof standard(ug /mL)
mL ofstandard+ mL ofsurrogatestandard+ initialmatrixvolume (mL)

FinalConcentration(gg/mL) ofPFOS inmatrix

14.0 METHOD PERFORMANCE

14.1 The method detectionlimit(MDL) isanalyteand matrixspecific.RefertoMDL report
forspecificMDL and limitofquantitation(LOQ) values(seeAttachments B and C).

14.2 The followingqualitycontrolsamples areextractedwith each batch ofsamples toensure
thequalityof theextractionand analysis.

14.2.1 Method blanksand matrixblanks

14.2.2 Matrix spikeand matrixspikeduplicatesamples todetermine accuracyand
precisionofthe extraction

14.2.3 Continuing calibrationcheck samples todeterminethecontinuedaccuracy ofthe
initialcalibrationcurve

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Sample waste isdisposed inbiohazard containers,flammable solventwaste isdisposed in
high BTU containers,and used glasspipettewaste isdisposed in broken glasscontainers
locatedinthelaboratory.

16.0 RFcoRDs

16.1 Complete theextractionworksheet attachedtothismethod, and tapeinthestudy
notebook orincludeinstudy3-ringbinder,asappropriate.

17.0 ATTACHMENTS

17.1 Attachment A, Extractionworksheet

17.2 Attachment B, MDLILOQ values

17.3 Attachment C, LOQ Summary

17.4 Attachment D, Calibrationstandardconcentrationworksheet

18.0 P.EFERENCES

18.1 The validationreportsassociatedwith thismethod areFACT-NI-3.1 & 4.1-V-1.
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19.0 AFFECTFD DocuMENTS

19.1 FACT-M-4.1, "Analysisof Senim orOtherFluidExtractsforFluorochemicalsusing
HPLC-Electro sprayMass Spectrometry"

20.0 REvisIONS

Revision Revision

Number Reason For Revision Date
I Validationof method toinclude7 fluorochemicals,an additionalmatrix, 07/01/98

new API/MS(MS) systems,monkey senun crossvalidation,
improvements toionpairingextraction,MDL study,updatesinrecord
keeping and storingpolicies,etc.
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Study Sample FC-Mix FC-Mix FC-;,@lix- Date and-
Number approx.0.5ppm approx.5 ppm approx.50 ppm Initialsfor

actual ppm actual ppm actual PPM Std.or
set ?'I* #W #W- #W Comments

H,O Blank -
Blank

Studynumber where theori2inalworksheetislocated,
Blank Std amount mL

SerumExtr2ction Method Date & lniti2is

Vortex 15 sec.

Pit)ettcMatrix Volume mi

PipetteI ml of 0.5M TBA, pH 10. Std.

Pipette2 ml of 0.25 Na2CO3iO-25.M NaHC03 buffcr Std.

Pipette5 ml ofethyl acetate TN-A-

Shake 20 min.

Centrifu.ge20-25 min. Ccnffifuge speed:

Remove a 4 ml aliquotof or@ganiclayer

Put on Nitrogen Evaporator to dryness Evaporator Temperature:

Add methanol Volume mi TN-A-

Vortex 30 sec.

Filterusing a 3cc B-D syringcwith a 0.2pm SRI filterintoa 1.5ml autosamr)levial

MS/MSD@'- Cont. Checks: Spiked - uL ofa ppm std(_ )fora finalconcentrationof

ppm. MS/.-MSD used sample Cont. Checks used same matrix as forstdcurve,

SurrogateStandard:Spiked _ uL of a _ ppm std( -) to allsamples, standards,and blanks
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MDLILOQ values forRabbit Serum:

Compound MDL LOQ LinearCalibrationRange (LCR)
(ppb) (ppb) Approximate concentrationsto be used forpreparing the

Standard CalibrationCurve

PFOS 1.38 4.39 5 ppb - 1000 ppb

PFOSA 2.23 7.09 10 ppb - 1000 ppb

PFOSAA 2.84 9.04 10 ppb - 1000 ppb

ETFOSE-OH 3.90 12.4 15 ppb - 1000 ppb

POAA 4.31 13.7 15 ppb - 750 ppb

PFOSEA 1.09 3.48 25 ppb - 1000 ppb

Monoester 149 248 MDL and LOQ areestimatesonly.No validMDL was determinablefrom
MDL study.Any quantitationperformedformonoesterwillbean
estimateonly.PleaserefertoFACT-M-3.1 & 4.1-V-I forspecifics.

MDLILOQ valuesforRat Serum:
Compound IMDL LOQ LinearCalibrationRange (LCR)

(p.pb) i (ppb) Approximate concentrationstobe used forpreparing the

i
Standard CalibrationCurve

PFOS 1.27 4.04 10 ppb - 1000 ppb

PFOSA 2.14 6.81 25 ppb - 1000 ppb

PFOSAA 2.32 7.38 10 ppb - 1000 ppb
ETFOSE-OH 3.25 10.3 50 ppb - 1000 ppb

POAA 1.20 3.81 5 ppb - 1000 ppb
PFOSEA 1.84 11 5.86 10 ppb - 1000 ppb

Monoester 149 248 MDL and LOQ areestimatesonly.No validMDL was determinablefrom
MDL study.Any quantitationperformedformonoesterwillbe an

I estimateonly.PleaserefertoFACT-NI-3.1 & 4.1-V-Iforspecifics.

MDL/LOQ valuesforBovine Serum:

Compound MDL LOQ LinearCalibrationRange (LCR)
(ppb) (ppb) Approximate concentrationstobe used forpreparing the

Standard CalibrationCurve

PFOS 2.11 6.70 25 ppb - 1000 ppb

PFOSA 5.04 16.0 25 ppb - 1000 ppb
PFOSAA 2.34 7.45 260 ppb - 1000 ppb

ETFOSE-OH 11.3 35.8 1 50 ppb - 1000 ppb
j POAA 4.64 14.8 15 ppb - 1000 ppb
PFOSEA 3.71 11.8 15 ppb - 1000 ppb

Monoester 149 MDL and LOQ areestimatesonly.No validMDL was determinablefrom
MDL study.Any quantitationperformedformonoesterwillbe an
estimateonly.PleaserefertoFACT-M-3.1 & 4.1-V-Iforspecifics.

No dataisavailableforMDL or LOQ inMonkey Ser-um.Use validatedLinearCalibrationRange
instead.

Pleasesee Attachment C (LOQ Summary) and @MDL studyinFACT-M-3.1 & 4.1-V-1 forspecifics.
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NTDLILOQ values for Nlonkey Serum:

ICompound MDL LOQ Linear CalibrationRange (LCR)

(ppb) .(ppb) Approximate concentrations to be used for preparing the

i Standard Calibration Curve

PFOS 1.38 4.39 MDL and LOQ areestimatesonly. No validMDL was deten=able from

MDL study.Any quantitationperformed forPFOS willbe an estimate
only.PleaserefertoFACT-M-3.1 & 4.I-V-1forspecifics.

PFOSA 2.23 7.09 MDL and LOQ areestimatesonly.No validMDL was detem-Linablefrom
MDL study.Any quantitationperformed forPFOSA willbe an estimate
only.PleaserefertoFACT-M-3. I & 4.1-V-I forspecifics.

PFOSAA 2.84 9.04 N4DL and LOQ areestimatesonly.No validMDL was determinablefrom
MDL study.Any quantitationperformed forPFOSAA willbe an estimate
only.PleaserefertoFACT-M-3.1 & 4.1-V-1forspecifics.

ETFOSE-OH 3.90 12.4 MDL and LOQ areestimatesonly.No validMDL was determinablefrom
MDL study.Any quantitationperformed forETFOSE-OH willbe an

estimateonly,PleaserefertoFACT-M-3.1 & 4.1-V-1 forspecifics.

POAA 4.31 13.7 MDL and LOQ areestimatesonly.No validMDL was determinablefrom
N4DL study.Any quantitationperformed forPOAA willbe an estit

only.PleaserefertoFACT-M-3.1 & 4.1-V-I forspecifics.

PFOSEA 1.09 3.48 MDL and LOQ areestimatesonly.No validMDL was determinablefrom
MDL study.Any quantitationperformed forPFOSEA-OH willbe an
estimateonly. PleaserefertoFACT-M-3.1 & 4.1-V-I forspecifics.

Monoester 149 248 MDL and LOQ areestimatesonly.No validMDL was determinablefrom
MDL study.Any quantitationperformedforELFOSE-OH willbe an
estimateonly. PleaserefertoFACT-M-3.1 & 4.1-V-I forspecifics.

MDL/LOQ values for Rat Whole Blood:

Compound MDL LOQ Linear CalibrationRange (LCR)

(ppb) (ppb) Approximate Concentrations to be used forpreparing the

I Standard Calibration Curve

PFOS 1.25 3.96 5 ppb - 1000 ppb

PFOSA 1.77 5.65 10 --ppb- 1000 ppb

PFOSAA 17.3 55.0 55 ppb - 1000 ppb

ETFOSE-OH 7.89 25.1 MDL and LOQ areestimatesonly.No validMDL was determinablefrom
MDL study.Any quantitationperformedforETFOSE-OH willbe an
estimateonly.PleaserefertoFACT-M-3.1 & 4.1-V-I forspecifics.

POAA 4.73 15.1 15 ppb - 1000 ppb

PFOSEA 24.2 77.1 80 ppb - 1000 ppb

Monoester 58.0 185 MDL and LOQ areestimatesonly.No validMDL was determinablefrom
MDL study.Any quantitationperformed formonoesterwillbe an
estimateonly.PleaserefertoFACT-M-3.1 & 4.1-V-1 forspecifics.

Pleasesee Attachment C (LOQ Summary) and MDL study inFACT-M-3.1 &-4.1-V- I forspecifics.
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Ion Pain'ng Extractionof Fluorochemicals from Serum and Analysisby APIAI4S(MS)

Summary Table: LimitsofQuantitation

Approximate linearrange2

Compound Matrix MDL LOQ Low std High std
PFOS Rabbit 1.38ppb 4.39ppb 5 ppb 1000 ppb

Bovine 2.11 ppb 6.70 ppb 25 ppb 1000 ppb
- Rat 1.27ppb 4.04ppb 10 ppb 1000 ppb
Monkey nJd n/d 25 ppb 1000 ppb

PFOSA Rabbit 2.23ppb 7.09 ppb 10 ppb 1000 ppb
Bovine 5.04ppb 16.0ppb 25 ppb 1000 ppb

F-at 2.14 ppb 6.81 ppb 25 ppb 1000 ppb
Monkey n/d n/d 25 ppb 1000 ppb

PFOSAA Rabbit 2.84 ppb 9.04 ppb 10 ppb 1000 ppb
Bovine 2.34 ppb 7.45ppb 263 ppb 1000 ppb
'kat 2.32 ppb 7.38 ppb 10 ppb 1000 ppb

Monkey n/d n/d 25 ppb 1000 ppb
ETFOSE-OH Rabbit 3.90 ppb 12.4ppb 15 ppb 1000 ppb

Bovine 11.3ppb 35.8 ppb 50 ppb 1000 ppb
Rat 3.25 ppb 10.3ppb 50 ppb 1000 ppb

Monkey n/d n/d 1 10 ppb I 1000 ppb
POAA Rabbit 4.31ppb 113.7ppb 15 ppb 750 ppb

Bovine 4.64ppb 14.8ppb 5 ppb 1000 ppb
Rat 1.20ppb 3.81 ppb 5 ppb 1000 ppb

Monkev ii/d rL/d 5 ppb 1000 ppb
PFOSEA Rabbit 1.03ppb 3.48ppb 25 ppb 1000 ppb

Bovine 3.71ppb 11.8ppb 5 ppb 1000 ppb
Rat 1.84ppb 5.86 ppb 10 ppb 1000 ppb

Monkey n/d n/d 5 ppb 1000 ppb
Monoester' Rabbit 149 ppb 474.0 ppb 250 ppb 1000 ppb

Bovine 149 ppb 474.0 ppb 250 ppb 1000 ppb

Pa t 149 ppb 474.0 ppb 250 ppb 1000 ppb
Monkey n/d n/d 100 ppb 1000 ppb

I. Values formonoester areestimatesonly.
2. Higheststandard(approx.1500 ppb) was excludedfrom finalLCR and upperLOQ valuesdue topoor R & R

valuesand excessiveweightingof thecalibrationcurve.

Compound: PFOS
Serum Prepared R-ang of LCR from Range of LCR from Range of LCR from
matrix rangeof average ave curve low ld low td highsld highstd

standards curve curve curve curve curve
(ppb)(ngi-L) (ppb)(ng/mL) (ppbXng/mL) (ppb)(ng/-L) (ppb)(nWmL) (ppb)(ng/-L) (ppb)(np)mL)

Rabbit 4.93- 1450 4.93 - 1450 49.3- 1000 49.3-97.6 4.93-97.6 97.6 -1450 97.6 -1000

Bovine 4.93 - 1450 4.93- 1450 97.6-1000 4.93-248 24.8- 248 97.6 - 1450 97.6 -1000

Rat 4.93- 1450 4.93 -976 24.8-976 4.93-248 9.76-248 97.6 - 1450 248 - 1000

97.6 -
Monkey 4.93 - 1450 4.93- 1450 24 )3 24.8-493

1
97.6 - 1450

1000
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Compound: PFOSA

Serum Prepared Range of LCR from Range of LCR from Range of LCR from
matrix rangeof average ave curve low std low std highstd highstd

standards curve curve curve curve curve
(ppb)(ng/mL) (ppbXng/mL) (ppbXng/TTiL) (ppb)(ng/mL) (ppb)(ng/mL)

(pp
b)(ng/mL) (ppb)(ngimL)

Rabbit 5.00- 1470 5.00- 1470 9.89-1000 5.00-251 n/a 98.9- 1470 98.9- 1000

Bovine 5.00- 1470- 5.00- 1470 25.1-1000 5.00-98.9 nla 98.9- t470 98.9- 1000

Rat 5.00- 1470 5.00- 1470 50.0-1000 9.89-500 25.1-500 98.9- 1470 98.9-1000

5.00- 1470 5.00- 1470 98.9-1000 25.1-500 25.1-500 98.9- 1470 n/a

Compound: PFOSAA
Serum Prepared Rang of LCR from Range of LCR from Range of LCR from
matrix rangeof average ave curve low std low std highstd highstd

standards curve curve curve curve curve
(ppb)(ng/mL) (ppb)(ng/mL) (ppb)(ng/mL) (ppb)(ng/-L) (ppb)(ng/-L) (ppb)(ng/-L) (ppb)(ng/-L)

Rabbit 5.20- 1540 5.20- 1540 104-1000 5.20-263 10.4-263 104- 1540 263- 1000

Bovine 5.20- 1540 5.20- 1540 263- 1000 10.4-521 n/a(1) 104- 1540 263- 1000

Rat 5.20- 1540 5.20- 1540 104-1000 5.20-263 10.4-263 104- 1540 263- 1000

Monkey 5.20- 1540 5.20- 1540 52.4-1000 5.20-263 26.3-263 104- 1540 263- 1000

Compound: ETFOSE-OH
Serum Prepared Range of LCR from Range of LCR from Range of LCR from
matrix range of average ave curve low std low std high std high std

standards curve curve Curve curve curve

(ppb)(ng/-L) (ppb)@ng/mL) (ppb)(ng/mL) (ppbXng/mL) (ppb)(ng/rnL) (ppb)(ng/-L) (ppb)(ng/-L)

Rabbit 4.94- 1450 4.94- 1450 49.4- 1000 4.94-248 9.78-248 97.8 1450 rVa

Bovine 4.94- 1450 4.94- 1450 97.8-1000 4.94-248 4.94-248 97.8 1450 248 - 1000

Rat 4.94- 1450 4.94- 1450 494-1000 4.94-248 n/a 97.8 1450
97.8 -

1000

Monkey 4.94- 1450 4.94-1450 97.8- 1000 4.94-248 9.78-248 97.8 1450 n/a

Attachment C: LOQ Summary FACT-M-3.1 Page 15 of 17

Extraction of PFOS from Serum or Other Fluid

3M E@-ivironmental Laboratory Page 167



3m Medical Departmert Study: T-6295.7 Report No. FAC-L TOX-030
laboratory Request Number-U2279

Compound: POAA
Serum Prepared Range of LCR from Rangeof LCR from Range of LCR from
mat3@x rangeof average ave curve low std low std highstd highstd

standards curve curve curve curve curve
(ppbXng/mL) (ppb)(ng/-L) (ppb)(ng/rnL)(ppb)(ngirnL)(ppb)(ng/rnL)(ppb)(ng/mL) (ppb)(ng/mL)

Rabbit 5.01-1480 5.13- 1510 25.8-1000 5.13-258 n/a 102- 1510 n/a

Bovine 5.01- 1480- 5.13- 1510 102-1000 5.13-258 5.13-258 102- 1510 258-1000

5.01- 1480 5.13- 1510 51.3- 1000 5.13- 102 5.13- 102 102- 1510 102- 1000

5.01- 1480 5.13- 1510 102-1000 5.13- 102 5.13-102 102- 1510 258- 1000

Compound: PFOSEA
Serum Prepared Range of LCR from Range of LCR from Range o I LCR from
matrix rangeof average ave curve low std low std high std highstd

standards curve curve curve curve curve
(ppb)(ng/-L) (ppb)(ng/mL) (ppbXng/rnL) (ppb)(ng/mL) (ppb)(ng/TnL) (ppb)(ng/-L)(ppb)(ng/-L)

Rabbit 5.13- 1510 5.13- 1510 25.8-1000 5.13-258 ri/a 102 -1510 n/a

Bovine 5.13- 1510 5.13- 1510 102- 1000 5.13 -258 5.13-258 102 - 151o 258 loOO

Rat 5.13- 1510 5.13- 1510 51.3- 1000 5.13 - 102 5.13 -102 102 - 1510 102 1000

Monkey 5.13 - 1510 5.13 - 1510 102- 1000
1
5.13- 102 5.13- 102 102 1510 258 1000

Compound: Monoester
Serum Prepared Range of LCR from
matrix rangeof average ave curve

standards curve
(ppb)(ng/-L)(ppb)(ng/-L) (ppbXng/-L)

Rabbit 4.94- 1450 9.78-978 n/a

Bovine 4.94- 1450 97.8- 1450 n/a

Rat 4.94- 1450 248- 1450 248-1000

FM-0-1@ly-4.94- 1450 49.4- 1450 97.8-1000

Ingeneral,thechromatographyforthemoncesterwas verypoor(broadpeaks,highbaseline).
Curves formonoesterinrabbitand bovinewere unacceptable.Any quantitationperformedwiththemonoesteris
onlyan estimateand shouldnotbe used forreliable,accuratedatareporting.
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Ion PairStandard Curves - Fluids
Prep date(s): Standard number:

Analyte(s): Equipment number:

Sample matrix: Finalsolventand TN:
Blank fluid/identirier:

Method/revision:
Target analyte(s):
FC mix stdapprox. 0.500ppm: W398-64t
FC mix stdapprox. 5.00ppm: W398-640
FC mix stdapprox. 50.0ppm: W398-639
Surrogate stdapprox. 17.71ppm: W398-605

Actual concentrationsof standardsintheFC mix
PFOS PFOSA PFOSAA ETFOSE- POAA PFOSEA Monoeste All All

OH r

Stdconc Stdconc Stdconc Std conc Stdconc Std conc Stdconc Am't Final
g/mL ug/mL ug/TnL ug/mL ug/mL ug/mL ug/mL spikedniL Volume

mL

0.500 0.507 1 0.532 0.501 0.509 0.521 0.501 0.010 1.015

0.500 0.507 0.532 0.501 0.509 0.521 0.501 0.020 1.025

5.00 5.07 5.32 5.01 1 5.09 5.21 5.01 0. 1.010

5.00 5.07 5.32 5.01 5.09 5.21 5.01 0.610 1.015

5.00 5.07 5.32 5.01 5.09 5.2 5.01 0.020 1.025

50.0 50.1 53.2 50.1 50.9 52.1 50.1 0.005 1.010 1

50.0 50.1 53.2 50.1 50.9 52.1 50.1 0.010 1.015

50.0 50.1 1 53.2 50.1 50.9 52.1 50@l 0. 1.020

50.0 50.1 1 53.2 50.1 --,50.9 52.1 50.1 0.020 I.C)25

Calculated concentrations of standards in the sample matrix
PFOS PFOSA PFOSAA ETFOSE POAA PFOSEA Monoester Surrogate All
Final Finalconc Finalconc Finalconc Finalconc Finalconc Stdconc Stdconc Am'tspiked
conc ng/mL ng/mL ng/mL ng/mL ng/mL ng/mL ng/mL (mL)
ng/mL
4.93 5.00 5.24 4.94 5.01 5.1 4.94 2.64 0.005
9.76 9.89 10.4 9.78 9.93 10.2 9.78
24.8 25.1 26.3 24.8 25.2 25.8 248 Surrogate
49.3 50.0 52.4 49.4 50.1 51.3 49.4 Finalconc
976 98.9 104 97,8 99.3 102 97.8 ng/mL

2@@ 251 263 248 252 258 248 81.0
493 500 524 494 501 513 494
735-- -746 782 737 749 766 737
976 989 1038 978 993 1017 978

Validated ranges - approximate concentrations
PFOS PFOSA -PFOSAA---- ETFOSE-OH POAA PFOSEA

R2bbit 1 5-1000 ppb 10-1000ppb 10-1000 ppb 10-1000 ppb 10-750ppb 25-1000 ppb
Bovine 5-1000ppb 25-1000 ppb 263-1000ppb 5-1000ppb 1 5-1000 ppb 5-1000ppb
R2t 10-1000ppb 25-1000ppb 10-1000ppb 50-500ppb 1 5-1000ppb 5-1000ppb

Monkey Estimatesonly. Use valuesfor Rabbit
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1.0 SCOPE AND APPLICATION

1.1Scope: This method isfortheanalysisofextractsfrom serum or blood forfluorochemical
surfactantsusing HPLC-electrospray/mass spectrometry.

1.2Applicable Compounds: Fluorochemicalsurfactantsor otherfluorinatedcompounds, or
otherionizablecompounds.

1.3Matrices: Rabbit,rat,bovine,ormonkey se= and ratwhole blood ormilk curd.
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2.0 SUMMARY OF METHOD

2.1 This method describestheanalysisoffluorochemicalsurfactantsextractedftom serum,
whole blood,ormilk curd using HPLC-clectrospray/massspectrometry,or similarsystem
as appropriate.The analysisisperformed by monitoring a singleioncharacteristicof a
particularfluorochemical,such asthepotassiumperfluorooctanesulfonate(PFOS) anion,
NI/Z= 499. Samples may alsobe analyzedusingan APUMS/MS system tofurtherverify
compound idefitification.

3.0 DEFINITIONS

3.1 Atmospheric Pressure Ionization(A-Pl):The Micromass platformsystemsallow for
variousmethods of ionizationby utilizingvarioussources,probes,and interfaces.These
includebut arenot limitedto:ElectrosprayIonization(ESI),Atmospheric Pressurechemical
Ionization(APcI),7hermospray, etc.The ionizationprocessinthesetechniquesoccursat
atmospheric pressure(i.e.not under a vacuum).

3.2Electrospray Ionization(ES,ESI): amethod of ionizationperformedatatmospheric
pressure,whereby ionizationoccursthroughth@productionoftinychargeddropletsina
strongelectricalfield.

3.3 Mass Spectrometry, Mass Spectrometer (MS), Tandem Mass Spectrometer (MSfiMS):
The API platformsareequipped with quadrupole mass selectivedetectors.Ions are
selectivelydiscriminatedby mass tochargeratio(ni/z)and subsequentlydetected.A single
MS may be employed forion detectionor a series(MS/MS) formore specificfragmentation
information.

3.4Conventional vs.Z-spray probe interface:The latestmodels of Micromass platform
systems (post1998) utilizea "Z-spray"conformation.The sprayemittedfrom a probe is
orthogonaltothecone aperture.Intheconventionalconformation itisaimed directlyatthe
cone aperture,afterpassingthrougha tortuouspathway inthecounterelectrode.Thou-h the
configurationisdifferent,themethods ofoperation,cleaning,and maintenance arethesame.
However, Z-spraycomponents and conventionalcomponents arcnot compatiblewith one
another,but only with similarsystems (i.e.Z-spraycomponents arecompatiblewith otherZ-
spray systems,etc.)

3.5Mass Lynx Software: System softwaredesigned forthespecificoperationof theseplatform
systems. CurrentlyMassLynx has Windows 95 and WindowsNT 3.1versions.All versions
aresimilar.For more detailsseethemanual specifictotheinstrument(Micromass Platform
IIorQuattro TIMassLynx orMassLynx NT USER'S GUIDE).

4.0 WARNINGS AND CAUTIONS

4.1 Health and Safety Warnings:

4.1.1 Use cautionwith thevoltagecablesfortheprobe. The probe employs a voltageof
approximately5000 Volts.

4.1.2 When handling samples or solventswear appropn'ateprotectivegloves,eyewear,
and clothing.
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4.2 Cautions:

4.2.1 Do not operatesolventpumps above capacityof400 bar(5800 psi)back pressure.
Iftheback pressureexceeds 400 bar,theHP 1100 willinitiateautomatic shutdown.

4.2.2 Do not nin solventpumps todryness.

5.0 INTERFERENCES

5.1 To minimize interferenceswhen analyzingsamples forperfluorooctanoate(POAA),teflon
should not be used forsample storageorany partofinstrumentationthatcomes incontact
with thesample or extract.

6.0 EOUIPMENT

6.1 Equipment listedbelow may be modifiedinordertooptimize thesystem.

6.1.1 Micromass ElectrosprayMass Spectrometer

6.1.2 HPIIOO low pulsesolventpumping system and autosampler

7.0 SUPPLIES AND MATERIALS

7.1 Supplies

7.1.1 High puritygrade nitrogengas regulatedtoapproximately100 psi

7.1.2 HPLC analyticalcolunin,specificstobe determinedby theanalyst

7.1.3 Capped autovialsorcapped 15 ml centrifugetubes

8.0 REAGENTS AND STANDARDS

8.1 Reagents

8.1.1 Methanol, HPLC gradeorequivalent

8.1.2 Milli-QTmwater,allwater used inthismethod shouldbe Milli-QTmwater and may
be provided by a Milli-QTOC Plus system

8.1.3 Ammonium acetate,reagentgrade orequivalent

8.2 Standards

8.2.1 Typically one method blank,one matrix blank,and tenmatrix standardsare
prepared during the extractionprocedure. See FACT-M-3.1.

9.0 SAMPLE HANDLING

9.1 Fresh matrix standardsarepreparedwith each analysis.Extractedstandardsand samples
arestoredin capped autovialsor capped 15 ml centrifugetubesuntilanalysis.

9.2 Ifanalysiswillbe delayed,extractedstandardsand samples can be refrigeratedat
approximately4* C untilanalysiscan be performed.
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10.0 ()UALITYCONTROL

10.1 Method Blanks and Matrix Blanks

10.1.1Analyze amethod blankanda matrixblankpriortoeach calibrationcurve.

10.2 Matrix Spikes

10.2.1Analyze a matrix spikeand matrixspikeduplicateper fortysamples. With a
minimum of 2 spikesperbatch.

10.2.2 Expected spike concentrationswillfallinthemid-range oftheinitialcalibration
curve. Additionalspikeconcentrationsmay fallinthelow-rangeof theinitial
calibratiqncurve.

10.2.3 See Section 13 to calculatepercentrecovery.

10.3 Continuing Calibration Checks

10.3.1 Analyze a mid-range calibrationstandardafterevery tenthsample. Ifa significant
change (± 30%) inpeak areaoccurs,relativetotheinitialstandardcurve,stopthe
run.Only those samples analyzedbeforethelastacceptablecalibrationstandard
willbe used. The remaining samples must be reanalyzed.

10.3.2 See Section13 tocalculatepercentdifference.

11.0 CALIBRATION AND STANDARD IZATION

11.1 Analyze theextractedmatrixstandardspriortoand followingeach setof extracts.The
mean oftwo standardvalues,ateach standardconcentration,willbe plottedby linear
regression(r)forthe calibrationcur-veusingMassLynx orothersuitablesoftware.

11.2 The r'value forthedatashould be 0.980 orgreater.Lower valuesmav be acceptableatthe
discretionof theanalystand documented approvalof theProjectLead.

11.3 Ifthecurve does not meet requirements,perform routinemaintenance or reextractthe
standardcurve (ifnecessary)and reanalyze.

11.4 For purposes of accur-acywhen quantitatinglow levelsof analyte,itmay be necessaryto
use the low end ofthe calibrationcurve ratherthan thefullrange of thestandardcurve.
Example: when attemptingtoquantitateapproximately 10 ppb of analyte,generatea
calibrationcurve consistingofthestandardsfrom 5 ppb to100 ppb ratherthanthe full
range ofthecurve(5 ppb to 1000 ppb). This willreduceinaccuracyattributedto linear
regressionweighting ofhigh concentrationstandards.

12.0 PROCEDURES

12.1 Acquisition Setup

12.1.1 Click on startbutton in theAcquisitionControl Panel.Set up a sample list.Assign
a filena-meusing letter-MO-DAY-last digitofyear-samplenumber, assigna method
(NIS) foracquir-ing,and type insample descriptions.
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12.1.2 To create a method clickon scan button in theAcquisition controlpanel and selec'@

SIR (SingleIon Recording). Set IonizationMode as appropriateand mass to 499 or

otherappropriatemasses. A fullscan isusuallycollectedalong with the SIRS.

Save acquisitionmethod. IfMS/MS instruments areemployed, additionalproduct

ion fragmentation informationmay be collected.See Micromass MassLynx

GUIDE TO DATA ACQUISITION foradditionalinformationand MPIM (Multiple

Reaction Monitoring).

12.1.3 Typicafly the analyticalbatch run sequence begins with a setof extractedmatrix

standards and ends with a setof extractedmatrix standards.

12.1.4 Samples are analyzed with a continuing calibrationcheck injectedafterevery tenth

sample. Solvent blanks should be analyzed periodicallyto monitor possible analyte

carryover and arenot considered samples but may be included as such.

12.2 Using the Autosampler

12.2.1 Set up sample trayaccording to thesample listprepared in Section 12.1.1.

12.2.2 Set-up the HP II00/autosampler at the following conditionsor atconditionsthe

analystconsidersappropriateforoptimal response.Record actualconditions in the

instrument logbook:

12.2.2.1 Sample size= 10 @iLinjectionwith a sample wash

12.2.2.2 Inject/sample= 1

12.2.2.3Cycle time = 15 minutes

12.2.2.4Solvent rwnp

Time MEOH 2.0 mM

Ammonium acetate

0.00 min. 45% 55%

7.5 min. 90% 10%

11.0 min. 90% 10%

11.5 min. 45% 55% 77:@]

Note: In thisinstrument configuration,the run must be setup on the electrospraysoftware

with a "Waitinc,forinletstart"message before the "Start"button ispressed on the

HP Workstation.

12.2.2.5Press the "Start"button.

12.3 Instrument Set-up

12.3.1 Refer to FACT-EP-3.0 formore details.

12.3.2 Check the solventlevelinreservoirsand refillifnecessary.

12.3.3 Check thestainlesssteelcapillaryatthe end of theprobe. Use an eyepiece to check

the tip.The tipshould be flatwith no jagged edges. Ifthetipisfound to be

unsatisfactory,disassemble theprobe and replace thestainlesssteelcapillary.
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12.3.4 SetHPLC pump to"On". Settheflowto 10 -500 uL/min oras appropriate.
Observe dropletscoming outofthetipoftheprobe. Allow toequilibratefor
approximately 10 minutes.

12.3.5 Turn on thenitrogen.A finemistshouldbe expelledwith no nitrogenleaking
around thetipoftheprobe.

12.3.6 The instrumentusestheseparametersatthefollowingsettings.These settingsmay
changein ordertooptimizetheresponse:

12.3.6.1Drying gas250-400 liters/hour

12.3.6.2ESI nebulizinggas 10-15 liters/hour

12.3.6.3HPLC constantflowmode flowrate10- 500 @iL/min

12.3.6.4Pressure<400 bar(Thisparameterisnotset,itisaguidetoensurethe
HPLC isoperatingcorrectly.)

12.3.7 Carefallyguidetheprobeintotheopening.Insertprobeuntilitwillnotgo any
ftu-ther.Connect thevoltagecablestotheprobe.

12.3.8 Record tuneparametersintheinstrumentlog.

12.3.9 Using thecross-flowcounterelectrodeintheES/MS sourceisreconunended for
the analysisof biologicalmatrices.

12.3.10CIickon startbuttonintheAcquisitionControlPanel(thismay varyamong
MassLynx versions,seeappropriateMassLynx USER'S GUDE). Pressthestart
buttonattopof sample list.Ensure startand end sample number includesall
samples tobe analyzed.

13.0 DATA ANALYSIS AND CALCULATIONS

13.1 Calculations:

13.1.4 Calculatematrixspikepercentrecoveriesusingthe followingequation:

% Recovery Observed Result-Background Result x 100
Expected Result

13.1.5Calculatepercentdifferenceusingthefollowingequation:

% Difference= Exr)ectedConc.-CalculatedConc. x 100
Expected Conc.

13.1.6 Calculateactualconcentrationof PFOS, orotherfluorochemical,inmatn'x(@tg/ml):

(nizof PFOS calc.from std.Curve.x DilutionFactor@ x I jig

(InitialVolume ofmatrix(ml)+ ml ofSurrogateStandard) 1000 nc,cl
FinalVolume (mL)

14.0 NIETHOD PERFORMANCE

14.1 Method DetectionLimit(MDL) and LimitofQuantitation(LOQ) aremethod,analyte,and
matnx specific.PleaseseeFACT-M-3.1, Attachment A fora listingofcur-rentvalidated
MDL and LOQ values.
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14.2 Method Blanksand MatrixBlanks

14.2.1Method blanksandmatrixblankswillbe analyzedwitheachsamplesetfor
possiblecontaminationorcarryover.Values areexpectedtofallbelow thelowest
standardinthecalibrationcurve.

14.3 Matrix Spikes.

14.3.1 Matrix spikesareanalyzedwith each sample setand thepercentrecoveriesare
expectedto fallwithin± 30% ofthespikedconcentration.

14.4 Continuing Calibration Checks

14.4.1 Continuing calibrationchecks areanalyzedata minimum ofafterevery 10 samples
with eacb sample set.The percentrecoveriesareexpectedtofallwithin± 30% of
thespiked concentration.

14.5 Ifany criterialistedinthemethod performance sectionisn'tmet, maintenance may be
performed on thesystem and samples reanalyzedor otheractionsas determinedby the
analyst.All actionswillbe documented intheinstrumentrunlog,themaintenance log,or
on thesummary sheetwith thesample results.

15.0 POLLUTION PREVFN'TION AND WASTE MANAGEMENT

15.1 Sample extractwaste and flanunablesolventisdisposed inhigh BTU containers,and glass
pipettewaste isdisposed inbroken glasscontainerslocatedinthelaboratory.

16.0 REcoRDs

16.1 Store chromatogams inthestudyorprojectfolder.Each chromatogram must have the
followinginfortnationincludedeitherintheheader orhand writtenon thechromatogram:
study orprojectnumber, acquisitionmethod, integrationmethod, sample name, extraction
date,dilutionfactor(ifapplicable),and analyst.

16.2 Plotcalibrationcurve by linearregressionand storeinthestudy folder.

16.3 Printsample listfrom MassLynx and tapeintotheinstrumentrunlog.

16.4 Printdataintegrationsummary from MassLynx and tapeintotheinstrumentrunlog.

16.5 Copy instrumentrunlog pages,includinginstrumentparametersand sample results,and
storeinappropriatestudyfolder.

16.6 Summarize datausing suitablesoftwareand storein thestudy folder.

16.7 Back up electronicdata toappropriatemedium. Record instudynotebook thefilename
and locationofbackup electronicdata.

17.0 TABLES, DIAGRAms, FLOWCHARTS, AND VALIDATION DATA

17.1 Attachment A: FACT-M-4.1 Data reportingspreadsheet

17.2 The validationr-lpor-tassociatedwith thismethod isFACT-INI-3.1 & 4.1-V-1.
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18.0 RIEFERENCF-S

18.1 FACT-EP-3.0, "Operation and Maintenance oftheMicromass Atmospheric Pressure
Ionization/MassSpectrometerPlatformSystems"

19.0 AFFFCRED DOCUMENTS

19.1 FACT-M-3. 1,'TxtractionofPotassium PerfluorooctanesulfonateorOther Fluorochemical

Compounds from Serum orFluid forAnalysisUsing HP L C-Electrospray/Mass

Spectrometry'

20.0 RFVISIONS

Revision Revision
Number. Reason For Revision Date

I Validation of method to include 7fluorochemicals addition of whole 07/01/98
blood matrix, surrogate standard, new.4PIIMS(MS) systems, monkey
sera cross validation,MDL study, updates in record keeping and storing
policies,etc.
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Attachment A

LaboratoryStudy

Study:
TestMaterial:
Matrix/FinalSolvent:
Method/Revision:
AnalyticalEquipment System Number:
InstrumentSoftwareNersion:
Filename:
R-Squared Value:
Slope:
Y Intercept:
DateofExtraction/Analyst:
DateofAnalysis/Analyst:

Group Sample# Concentration InitialVO). Dilution FinalConc.
Dose ug/mL niL Factor ug/mL

Slope: Taken from linearregressionequation.
Group/Dose: Taken fromthestudyfolder.
Sample#: Taken from thestudyfolder.
Concentr2tion(ug/mL): Taken fromtheMassLynx integrationsununary.
InitialVolume (mL): Taken fromthestudyfolder.
DilutionFactor: Taken fromthestudyfolder.
FinalConc.(ug/mL): Calculatedby dividingtheinitialvolume fromtheconcentration

FACT-M-4.0 Page 9 of 9
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TableD-la.Sample Intervalsand Types by IndividualAnimalfrom Study6329-223

ANPAAL ID SERUM SAMPLES LIVERSAMPLES COLLECTED REcavr-RySUBGROUP SERUM SAMPLES
COLLECTED (CiTY-WEEK) (DATLE) COLLEcrED (Cl7Y-WF-EK)

Group 1 151Samples a Samples 72Samples(Conb%)I)

105508M 12---0,1.2,4,6.8,12,16, 2125/9920.24,26,27i
11--0,1,2,4,6,8,12.16,105517M 2125/9920.24,26
12-0,1,2,4,6.8,12,16,105519M 2/2-r@M20,24,26,2Tj

105520M 14--0,1,2.4,6,8.12,16.Retoned10ook)fw3107/00 18--27!ti,28,29.30,31,35,39,43.47,
20.24,26,27,27i,2Tii 51,53,57,61,65,69,73,T7.79

105526M 14---o.1,2,4,6,812 16' Returned10cojorty3107/00 18-27iii,28,29,30,31,35,39,43.47.
20,24,25,27,2@i,i7ii 51,53,57,61,6,5.69.73.T7,79

12---0.1,2,4,6,8,12,16,iO5527M 20,24,26,27i 2125/99

105529F 14-0,1,2,4.6.8'12,16, Retumedtoook)ny3/D7/00-18-27il@1,28,29,30,31,35.39,43,47,
20,24.25.27,27i.2Tii 51,53,57,61,65.69,73,77,79

12--o.1,2,4.6,8,12,16,105530F 212%920,24,26,27i
12---C.1,2.4.6,8,12.16.105531F 2126/9920,24.26,27ii
12--0,1,2.4.6,8.12,16,10SM5F 2125'99

1 20,24,26.27ii
12---0.1,2,4,5,8,12,16,

'05544F 20.24.26.2T, 2125199

105549F 14-0,1,2,4,6,8
'
12,16, ReUned b oolony3107/00 18-27iii,28,29.30,31,35.39,43,47,

20.24,26.27,27i,2Tti 51,53,57,61,65.69,73.T7,79
Group H 99 Samples 8 Samples -
(LowDo")

1--0 B"@@assigned Returnedtocolony

105514M 12--0,1.2,4.6.8,12,15, 2/26/%20.24,26,27i
12-0,1,2.4,6,8.12,16,105515M 2126/9920.24,26,2Tii
12----0,1,2.4,6.8,12,16,

105516M 2/2M920,24,26,27ii
12-0,1,2.4.6,8.12,16.105521M 2/2619920,24,26,27ii

1-0 BaseVAb assvad Returnedtocolony

iO5537F 11--0.1.2,4,6,8,12,16, 2125%20,24.26
12--0,1,2,4,6,8,12.16,10&%IF 212619920,24,26,2Tii

1--0 isswed Retumed tocolony

1-0 Returnedb colony

105547F 12---0,1.2,4,6,8,12,16, 2/26Sg20,24,26,27ii
12--0,1.2,4,6,8.12,16,

10555OF 2t26M .......
1 20,24,26.27

27 Day 183(2/23199) 27iDay184(2125M) 2TiiDay 185(2/26199) 27iiiDay 187(212&99)
**7wo samples2/20/99 79 Sample on 2@2a/00 79i Sampleon 2/25/00 79iiSampleon 2/25/DO
Not*:SamplesforWeek 25 andWeek 27 (RecoveryGroup)takenon same day(Day183,Z*23/99)
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TableD-ib.Sample Intervalsandtypes by IndividualAnimalfrom Study6329-223

ANUAL ID SERUM SAMPLES LIVER SAMPLES COLLECTED RECOVERY SUBGR(XJP SERUM SAMPLES
COLLECTED (CITY-WEEK) (DATE) COLLECTED (QTY-WEEK)

Group111 132Samples 12Sampim 7 Sampl"(MidDo")

105505M 14-0, 1,2,4,6,8, 12,16,
3101/00Biopsy

18-27iii,28,29,30,31,35,39.43,47,
20.24,26,.27,271,27ii 51,53,57,61,65.69,73.77,79
12---0,1.2.4,6,8,12,16.105510M 20,24,26,27ii 2/26/99

1
2--0.1,Z 4.6,8,12,16, 2126W10551"M 20,24,26,27ii

105523M 14-0.1,Z 4,6,8,12,16. 3101100Biopsy 18-27iii,28,29,30,31,35,39,43,47,

20,24,26,27,Z7-i,27ii 51,53,57.61,65,69,73.77.79

105524M 12--0,1,2,4,6,8.12.16, 2/26/9920.24,26,27ii
12--0,1,2.4,6,8,12,16.105528M 20,24,26,27i 2/26M

105532F 12--0,1.2,4.6.8,12,16, 2/251%20,24,26,27i

105538F
12---C,1,Z 4,6,8,12,16, 2125M

20, 24, 26.27i

105539F 14-0.1. 2,4, 6.8,12,16, 3/01/00Biopsy 18--27iii,28.29,30,31,35,39,43,47,
20,24,26,27,2Ti,27ii 51,53,57,61,65,69,73,T7,79

105545F
12-0,1, 2,4,6.8,12.16,

2/2519920,24,26.27i

105548F
12--0.1.2,4,6. 8,12,16,

2125M20.24,26,27i

105552F '4-0,1.2,4.6,8.12,16. 3101/00Biopsy 18-27iii,28,29,30,31,35,39,43,47.

Group [V
20,24, 2r.,2-7,27i,2Ti 51, 53,57, 61.65. 69, 73, 77, 79

(HighDo") 148SwnpWs 14Samples 80 Samples

11-0,1,2.4,6,8,12,16,105506M none
20.24,-

105507'M 12--0,1,2,4,6.8,12,16, 2125/9920,24,26,27i
105509M 9-0,1.2,4.6,8.12,16,20 none
10551im

1". 1,2,4,6.8,12,16, 9r22199Biopsy, 20-27iii,28,29,30,31,35, 39,43,47,

20, 24, 215,27, 27i.27ii 2/21-@100 51,53, 57, 61,65, 69,73, 77, 79, 79i,79ii

iDS512M 12--0.1,2,4,6,8,12,16, 2r25M20,24,26,27i

105522M
14---0,1.2,4.6,8.12.16, 9/22/99Biopsy, 20--27iii,28,29,30,31,35,39,43,47,

1 20,24,26,27.2Ti.27ii 2125= 51.53,57,61,65,69.73,77.79.79i,79ii
'4-0.1,2,4,6,8,12,16, 9rZ2/99Biopsy, 20-27iii,28,29,30.31.35,39.43,47,

'05533F 20,24,26,27,2T.,2Ti 2/25100 51,53,57.61,65,69,73.77,79,79i.79ii
2--0. 1,2,4,6,8,12,16, 2/26199

'aSS34F 20,24,26,27.-

2--0,1,2,4,6.8,12,16,ioww 2/25/9920.24.26,27i
12---0,1.2,4,6,8. 12,16,

10554OF
20. 24, 26. 27ii

2/26/99

105542F 14-0.1,2.4.6,8,12.16, 9/22199Biopsy, 20-27iii,229.30.31,35.39,43,47,
20, 24,26. 27, 27i,27ii 2/25100 51,53, 57,61, 65, 69.73, 77. 79, 79i,79ii

105551F
12-0, 1,2,4, 6,8, 12,16,

2r4W920,24,26,27ii

27 Day183=3199) 27iDay 184 (2125/99) 27@ Day 185(2126M) 27iiiDay 187(2128199)
'*Two samples2r2O/99 79 Sampleon 2123/00 79i Sampleon 2/25/00 79iiSamp@e on2125/00

Note:SarMiesforWeek 26 andWeek 27 (ReooveryGroup)takenon same day(Day183,2i23i9g)
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TableD-2.AveragePFOS ConcentratlonsinSerum by Dosage Group and Week fromStudyFACT Tox-030(Baseline-Day 185)

Group Group Group Group Group GroupTime Point AllPFOS values Group IM Group IF 2M 2F 3M 3F 4M 4FLOQ@o@@ gWmL Qbnv&gfd

d

Baseline -AveragePFOS <Loa -@:LOQ <LOQ <LOQ -@LC)Q <LOQ -ELOQ <LOQ
t'A

NALOQ 0.025 StdDeviaftn NA NA NA NA NA NA
Week 1 AveragePFOS <LOQ <LOG 0.869 0.947 4.60 3.71 21.0 20.4
LOO 0.025 0.147 0.110 1.57 2.71StdDeviabm @LA NA 0.782 0.455

Week 2 AveragePFOS <LOO <LOQ 1.10 1.10 5.81 5.39 26.9 22.0
LOO 0.025 StdDeviabm NA NA 0.0835 1 0.0963 0.933 O.gW 3.54 3.25
Week 4 -AveragePFOS <LOQ -IAnomaly <LOQ 3.20 3.40 17.8 16.5 95.3 92.7

NA 0.577 1.87 70.4 39LOO 0,0152 StdDeviadon NA 0.291 1.68 .6

Week 6 AveragePFOS <LOQ <LOQ 3.61 3.71 20.4 18.8 94.5 90.1
LOGO.0152 StdDeviabon NA NA 0.430 0.417 1.65 2-15 8.07 7.11

Week 8 AveragePFOS <LOQ -I Anomaly 0.0226-2Anomalies 4.73 4.76 2Ei.0 24.0 ID9 107
LOO 0.0 152 O.C)0189StdDeviabm NA 0.432 0.577 3.30 3,06 18.3 11.8

Week 12 AveragePFOS o.ow -1 Arwiaty 0.0263-2Anomalies 6.69 6.31 35.2 27.8 122 117
LOO 0.0152 StdDeviatm 0.00811 0.00362 0.578 0.717 5.39 3.98 23.9 11.7

Week 16 AveragePFOS 0.0407 O@0432-2Aromalles 11.2 10.5 56.2 42.1 189 162
LOO 0,0152 0.0110 0.00851 2.44 1.90 5.a4 4.04 15.9 19.3Std DeviaUm

Week 20 AveragePFOS 0.0400 0.0504 12.3 19.5 -63.7 58.1.-. 144 156
LOO 0.01-@2 Std Deviabcn 0.0120 0.0127 1.40 14.5 6.71 7 10.9 21.8

Week 24 -AveragePFOS 0.0440 0.0426-1Anomaly 14.5 13.0 65-9 60.4 215 174
LOO 0.0 152 Std Deviabm 0.0101 0.00784 3.06 0.675 6.88 7.24 24.9 20.9

Week 26 Average PFOS 0.0459 0.0506 15.8 13.2 82.6 66.8 173 171

LOO 0.0152 SbdC)eviadw 0.0143 0.0164 1.41 1.42 25.2 10.8 36.5 22.2

Week 27 age PFOS 0.0529 0.0416 15.9 11.1 68.1 58.5 194 160Aver

LOO 0.024a Sbd Deviatm 0.0145 0.0148 1 5.54 1.52 5.75 4.67 8.93 23.9

Day 183 Average PFOS --0.117-- 0.0533 85.0 81.7 249 230
LOG 0.0 152 [Std Deviabm 0.0764 0.0315 14.9 35.1 46.8 40.3

Day 184 Awa(M PFC)S 0.0233-1 Anomaly 0.0352 69.7 78.0 259 245
LOG 0.0152 Std Deviabm NA 0.00911 4.68 12.0 110 29.2

Day 185 kveraw PFOS 0.0432 o.ow 3 294 321

LOO C@o 152 Std Deviabw 0.00928 0.0306 0.7 23.3 22.0 170

-CLCOZLessttante Lo&w Lnd of
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TableD-3.Average PFOS ConcentrationsinSerum by Dosage Group and Week fromStudyFACT TOX-030 (RecoveryGroup)

Time Point AllPFOS values GroupIM GroupIF Group3M I Group3F Gmup 4M Group 4F
LOO (ligftl) pg/mL O.Omglkglday 0.15mgfkg/day 0.75rngtkgtday

Day 187 Avemge PFOS 5,otnL) 0.03DO-1Anomaly 0.0457 1 79.1 39.5 267 258
LOO 0.0152 StdDeviabon NA 0.0118 4.67 41.4 42.0 15.2
Week 28 AveragePFOS fi@) 0.0371 0.0430 84.6 86.1 249 236
LOO 0.0152 StdDeviabon 0.0124 0.00821 1.51 3.59 21.7 18.3
Week 29 AveragePFOS (poVnL) 0.0665 0.0742 75.8 69.9 223 194
=0.0152 StdDeviation 0.00362 0.000664 2.18 11.4 66.9 19.0
Week 30 AveragePFOS wo")L) 0.0313 0.0303 65.2 62.0 143 162
LOOO.0152 StdDeviation 0.000165 0.000485 4.60 10.6 38.0 7.87
Week 31 AveragePFOS WcWnL) 0.0358 0.0368 56.6 79.6 161 185
LOO 0.0152 StdDeviation 0.000567 O.C)121 4.T7 43.8 46.1 21.9
Week 35 AveragePFOS ipgtyl) 0.049 0.0723 84.5 74.4 181 i 171
Loa O.co5m StdDeviabon 0.00303 0.00352 12.0 9.53 19.5 1 io.i
Week 39 AveragePFOS (po"t.) 0.0391 0.0509 1 50.1 51.7 146 1 161
LOQ 0.00&96 StdDevLation 0.0106 0.000779 3.16 7.29 16.1 11.1
Week 43 AveragePFOS 0.0319 0.0368 45.7 58.1 78.8 159
LOO 000555 StdDevtabw 0.00"0 0.0000923 1.12 1 0.249 16.8 284
Week 47 AverigePFOS fmOnL) 0.0355 0.0459 48.3 1 42.6 124 98.3
LOO 0. StdDeviation 0.00221 0.00323 3.69 6.70 25.9 8.32
Week 51 Aver-agePFOS (po@nL) 0.0237 0.0341 37.9 35.1 94.7 91.4
LOO O.DO555 StdDeviation 0.00333 0.000403 2.62 13.2 38.4 1 6.07
Week 53 AveragePFOS (.otrc) 0.0331 1 0.0397 46.2 36.7 BO.8 98.2
LOO 0.00555 StdDeviathn 0.0086 O.C)0311 3.30 6.24 36.8 0.490

Week 57 AveragePFOS wo"*-) 0.0327 0.0445 30.2 32.3 78.0 106
LOO O.oosm StdDeviation 0.00526 0.00385 2.36 1.34 1-63 3.84
Week 61 AveragePFOS wotnl) 0.0351 0.0448 31.6 38.2 100 109
LOO 0.005M StdDeviation 0.00449 0.00210 5.98 0.283 50.3 0.697
Week 65 AveragePFOS 4*t@L) 0.0210 0.0360 32.9 37.6 91.5 82.8
LOG O@00565 StdDeviatkr 0.00365 1 0.000= 1 0.0269 2.32 55.2 9.68

Week 69 Average PFOS @wornl) 0.0406 0.04()0 26.4 .5 84.0 75.0
LOG 0.005M StdDe-Aation O@00313 0.00301 2.59 3.46 52.4 5.25
Week 73 Average PFOS (Aovr-L) 0.0350 0.0365 1 27.3 25.8 54.4 147
LOOO@00556 StdDeviabon 0.0115 0.002&4 4.66 2.91 27.3 131
Wmk 77 AveraW PFOS 0. 296 0.0305 22.5 23.0 60.0 57.0

StdDevtabm 0.00535 0.00167 19.1LOQ 0.00&% 0.632 6.37 38.3

I

Week 79 AveragePFOS (vo",L) 0.0215 0.0243 1 19.1 21.4 41.1 41.4
LOG 0. StdDeviation 0.00296 0.00355 1 0.805 2.01 25.9 1.15
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TableD-4a.PFOS Amounts ReportedInSerum by IndMdualAnimal(Baseline-Week26)

PFOS WEEK 0 IEEK 2 WEEK 4 WEEK 6 WEEK 8 1 WEEK 12 WEEK 16 WEEK 20 WEEK 24 WEEK 26I WEEK 1 y

REPORTED I (ii )

GroLrpI(C-bcQ
IOSSOBM <LOQ <Loa <LOQ <LOQ .<00 <t-Oo 0.0381 OM" 0.0348 0,0"9 00496

IOS51TM .<Loo <Oa 4LOQ -<LOQ .<Loa <Loa O@D430 -0,0408 0.0419 0.0486 -0.0539

105519M <OQ <LOG <LOQ .<LC)Q
-

<Oo KLOO @@-0.0423 -0.0335 O.D414 00417

105520M -<LCO <LOC <Oa -<LCQ <Loa <LOQ <LOQ 0 03a2 0.0300 O.C)2B3 0.0254

105526M -<LCO <LOG <LOC) -CLOO <LCQ <LOQ 0.0244 O@0320 0.0389 0.0397 0.0376

105527M -<LOC) <Loa -<CG -<LOQ <OQ 0.03a5 006423 0.0615 -00631 -00613 0.0669

105629F -LOO <LOQ -<LCO -<LOQ &<00 0.0214 .<LOQ 0,0438 O@0617 ..O,D498 o@()613

105&ICF -LOO <Loa .<Loo -<LOQ <Oo 0.0244 0.0243 -0.0515 0.(0@m5mm -00497 0.07ii

105531F -<LOQ <Loa -<LOQ -LOQ <LCO 0.0206 0.0254 0.0314 .0.0493 0.0364 00431

lossw .<LOQ <Loa <LOQ -<LOQ .CLOQ <LOQ <LOQ -Loa 0.0253 -LOO 00266

lossw <LOG -<OC) -<LCQ <LOQ <Oo <00 0.0238 -LOQ .0.05M -0,0325 -0.04M

io&uw <Loa <LOQ <Loa <LOQ -4-OQ 0.0240 000462 0.0570 o.ow 005%

Grow I (L- DO")

106513M <OQ

105514M <LOD 0.793 -1.02 -2.87 .3-67 4.61 6@20 10.4 12.5 -14.7 16@@@

105515M .<()C) .0.787
-
1.03 2.75 .3.31 4.17 648 .9.47 10@7 .10.9 1 165

10551&M <LOQ O.M2 -1.19 3.13 -3.26 5.05 6.55 10.1 11.9 14@l 138

lowim -<LC)Q 109 -1,13 .4.03 .4.19 510 -752 -14.8 14.1 -18.4 -169

105525AA -<LOO

106537F -LCO 1.10 -1.19 -3.73 -4.28 5.2B 6.81 11.1 13,4 -13,5

105541F -LOO -0929 1.16 -3.07 3.66 4.&5 5.57 -123 11@5 13.7 -148

105543F -LOO

io5uw -<LOQ

lO5U7F -<LOG O@931 -106 3.55 .3.85 4.98 -7,03 1 107 14.3 .12.7 130

10555OF .<Loa O.a32 -0.980 #3.27 -3.27 3.94 5.83 1 7.85 41.1 122 .11.4

G-.Jp M (P&dDo-)

105505PA <LOQ 4.80 -6.07 .17.0 21.0 27.9 40.1 1 -50,4 ---62,3 77,

105510M -LOO -4.19 4.82 .17,2 Z2.5 2Zl 39@2 5zg 63.3 65.2 -129

10551&M -LOQ 5.48 .701 -20.2 -20.1 25.1 337 60.7 r,3,1 58.8 -695

105623M -LOO 3,54 456 176 .18.6 24.5 -35.3 5Z2 75,2 597 -72.1

105524M -<LOQ 425 -624 1-5.4 .21.8 31.6 37.8 63.4 64,0 696 -69@5

1056am -LOO 5.52 6,15 -19.2 .18.5 24.6 25.4 484 54.2 -648 62

105&UF -<Loa -4.31 -461 16.8 .18.4 27.6 25.8 40.4 69.2 -63,1 634

105Irw <LOC) 4.12 6.67 18.7-- 18.9 24.3 -32.8 373 474 486 590

105639F <LOG 3,31 .465 .14@3 1 .18.4 26.5 278 46.3 -78.2 -69.9 722

1o&%4w .<oo -3.69 528 .18.7 ZZ7 24,5 32-2 43.1 45 .7 83.5 857

105WF <LCO 3.72 -6@42 -15.7 -18.4_ 22.3 23.2 470 65.3 55.1 -645

105552F <Oo 3.12 1 4.73 .14.9 le.1 19.1 24.8 38.7 4Z7 -61@7 556

GROM IV"0 00-)

iosm6m 1 <Lco 21,3 .29.9 .236 -Gi.0 125 116 162 158 198

1055UTM <LOG -220 -25.1 -72.6 -8Z8 86.1 106 172 .138 188 -182

105509M <00 -18.8 23.9 -54.8 gZ3 103 123 197 152

im5lim <Loa .19.3 22.6 "8.4 917 92.3 99.4 179 126 207 142

105512M -LOO 228 31.3 T7,4 .105 118 167 216 143 247 148

105522M -<LOQ -21.6 28.8 .8Z2 lC2 131 -121 155 145 .233 221

105533F -<LOQ -22.6 249 .141 93-0 110 1 126 1f>4 1 169 190 203

IDS&W <Oo -18.1 -26.0 .145 -M3 121 114 157 143 .200 187

105536F -LOO -21.0 -23.5 .64.1 -82.8 102 -918.0 184 146 -169 -155

lossw -<Loa -16.8 .19.5 -67.2 90.8 105 -112 173 193 177

105542F -<LOQ 2-4.0 .-199-7,784 -102 116 131 1

E * 5

181 165

10555iE_ CLOO -20.1 18.2 1 -60.2 szo 87.3 117 127 1'32' -150 -142

indicatesa saffpe vwdhan exracbon voiume of<0 5 mL

ShadW cells=rrcrtxrd
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TableD-4b.PFOS Amounts ReportedInSerum by IndividualAnimal(Days 183-Day 185 and WGek 27)
PFOS I DAY 183 DAY 184 DAY 195 WEEK 27

REpoftTED IU9"d4 69wc) 44@"ti (PwrnL)

GroupI(Ct.0

105508M

105517M

105519M - @ - 0.04M

105520M 0.171 <Loa 0.0366 -

105525M -0.0620 0.0233 0.0498 -

105527M - a - 0.0695

105529F 0.0758 o.o4ie 0.0763 -

10553OF - @ - O.OB35

IOMIF @ 0.0374

105535F @ 0.0318

IGS5411F - - 0.0335

105UW 0.0310 0.0257 0.03M -

GroupI(LowDos4)

io55l4M - 23.9

105515M
-

@ 13.0

10551 sm - @ 11,4

105521M - @ 15.5

105537F -

105541F @ 126

105547F @ 953

1055WF @ 11.2

Group 19(Mid Do")

losm5m -@74@.4 66.4 70.3 -

los5lom - - @ 68-5

105518M - - 68.7

10SU3M 95.5 73.0 85.4 -

105U4M - - @ 60.6

iosuem - @ 74.7

10 F - @ 54,3

1056UF - a -
565

IOSWGF .107 W.5 101

la554V - 580

105SUF -

IOSMF 56.9 M.5 -678

Group IV(HighDo")

105506M -
- 196*

105507M - 184

105509M - - -

105511M -218 181 309

105512M - 202

105522M 202 336 -278 11
10553W 258 255 -441 1

-

105534F - - 182

105&W - 169

iosuw - @ 154

lasur 1 x 1 224 -201 -

105WIF I - I - a 126

C Sanoe mimcbon daim forWeek Z7 data
F,.Wplecobactedon Z?OM
irccatesa sanoe withan exbacw vokxm of<0.5 rrL
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3m Medical IDepartmert Szudy: T-6295.7 Report No. FACT TOX-030

laboratory Request Number-U2279

3M Medical Department Study:T-6295.7 Report No. FACT TOX-030
LaboratoryRequest Number-U2279

Table D-Sa.PFOS Amounts ReportedInSenim by Recovery Group Animal (Day187- Week 47)

PFO WEEK 35S I DAYig7 I 'AfEEK28 WEEK29 WEEK30 WEEK31 WEEK 39 WEEK 43 WEEK 47
REPORTED ULWMW WoNrIL) tughTIL) 4oftc) 64ord4 UOWL) WaktIL) WoknL)

Group I(CM&A

105520M I <.OQ 00284 -0.0890 (3.0314 O.CW2 0.0437 0.0316 0.0287 0 0339

-1055M 00300 .0@0459 0.06M 0.0312 0.0354 0,0480 0.04M 0.03W 0,0370

1055"F 0.0373 -0@04M .0,0738 0.0299 0.0282 0.0748 0.0503 O.OM O.Mi

105-154ww 0C;-4717 -0@0372 0.0747 O.GMG .0.0453 O.OM8 -0.0614 O-M87 0.04M

Group 11(M;dDws)

iosmsm 82-4 -85.7 773 -88.4 60.0 -93.0 -62.4 48.5 50.9

IOSS23M 75@8 -83.5 .74-2 61.9 53.2 76.1 -57.9 44,9 45.7

105639F 10.2 -88.7 T7,9 -89.9 -111 .81.2 96.8 58.3 47.4 1

105562F 68.8 .83.6 61.9 54.5 -48.6 -67.7 -0.5 -M.0 37.9

Group IV(HighDoes)

105511M 237 -233 175 118 129 167 .135 68.9 105

iosmm 297 264 270 170 194 195 -158 90.7 -142

105=F 269 249 207 156 201 164 -169 179 104

IO&WF 248 223 180 167 -170 178 --.154 139 92

Indicatesa samplewithan extactcn vo@im of<0.5rnL

Table D-5b.PFOS Amounts ReportedInSerum by Recovery Group Animal (Week 51- Week 79)

PFOS I WEEK 51 WEEK 53 WEEK 57 WEEK 61 WEEK 65 WEEK 69 WEEK 73 WEEK 77 WEEK 79

REPORTED I W,,r.) Wpl.1) 4*1,44 COftt) Wo,,L) (,,%,nL)
I

bo"t.)

Group I(Contal)

10@M=-() .0213 00269 0.0289 0,0319 0.0184 .0@0428 -0.0431 -0.0334 0.0194

1055" 0.0261 0ON2 0.0364 0.0382 0.0236 0,0383 0,0269 -0.0259 0.0236

105529F O.M" 0-0375 0.0472 o@04M 0.0364 O.D421 0.0388 O@0317 0.0288

10554OF 0.0338 0.0419 0.0418 0.048 0.0357 0.0379__ __0.0345 -0.0294 0.0218

Group III(Nd Dos*)

1055iD5M 39.8 43.9 28.5 27.4 329_ 24.6 240 .22-1 19.7

iOSS23M 36@O 48.5 31.8 35.9 329 28,3 w,6 -23,0 185

105-1,,QF 44.5 41,1 33.3 38.0 39.3 36,9 279 -275 22,8

1055W -25.8 32.3 31.4 38.4 30.0 32.0 .23.7 -18.5 19.9

Group fV(HighD-)

10551im -67.5 548 6a.5 __64-7 -52.5 47.0 35.1 329

105522M 122 107 89.5 138 .131 .121 .73.5 87.0

105533F 87.1 986 103 108 .89.7 787 54.5 70,5

IOSWF 95.7 979__ 109 log -76.0 713 -240 .434

Indicatesa saffnaswdh an etacbm vollrm of<0.5rnL

Table D-6.LOO Values Used InAnalyzes by Method and Usage Dates

METHOD EFmcTivE DATE I LOQ SAGE DATES

Sera ngtml

FACT-M-4.1 10/10/98 4.39 1/25M toZ22199

ETS-8-&O 3tOl/99 15.2 310&% tD4/17/99

ETS4@-5.1 4r26M 5.55 5117M throughtm end ofshidy

LJVW roig

-FACT-M-2.0 5/2&98 30.0 1/25199toSre2M

FACT-M-2.1 6103199 37.4 6tO3f99to6/14199

bETS41-7.0 7/2Z% 26.9 7/29M t rough theeridof study

j 2890 0

2

4720 0!@@O004,8 0
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3m Medical Der)art,7.e@7:S:@-..:dy:T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

3M MedicalDepartment Study-.7-6295.7 ReportNo. FACT TOX-030
LaboratoryRequest Number-U2279

Table D-7. PFOS Concentrations InUver by Dosage Group

DCSAGE COLLECNDN PFOS CALCULATM -1--A@NrZ@
GR(>tjp DATE CONCENMTMN (nwol

PFOS

Group I(ControQ

105508M 2f25Q9 2 Anorrialies 2 Anomalies

105517M Z?-rv% 143 -1 Anomaly 0.143

105519M 2r25199 91 0.091

105=M
105526M

1055Z7M 2r25M 129 0.129

1055ZF :mdr*-.
10553OF 2125t% 128 0.128

IDMIF 2/26/99 112 0.112

105535F 2r261% 87 0.087

1055"F 2/25199 97 0.097

105549F Not*@:,

Group 11(Lm Ome)

105514M Z26/99 18237 18.2

iD5515M 2r2&% 22709 22.7

IM16M 2/26% 11417 11.4
105521M 2/26M 16734 16,7

105537F 2/25M 22818 22.8

105UlF 2/26M 24847 24.8
iC5547F 2r26M 20102 20.1

1055WF 2/26M 20735 20.7

Grotip11 (Mid Do*&)

io5W5M 3101100Biopuy 8252 8.25

105510M Z26199 42169 42.2

105518M 2r26f99 86173 86

105523M 3/01/00BIOPSY 10203 10.2

105524M 2J261% 5W73 58.7

1055M 2126% 48203 48.2

105532F 2r25/99 8N21 80.4

10553OF 2125M 49590 49.6

105MF 3101/00Blop" 24728 24.7

105545F 2/25199 66532 66.5

105548F 2125% 81376 81.4

105552F 3101/00Biopsy 1769C) 17.7

GrcxjpIV (High Dose)

105506M

ID55OTM 2125199 412474 412

lD5511M
w2z% Biop" 142465 142

Z25M 23480 23.5

1D5512M 2r2-riu% 378723 379

1D5522M
gr22/99Biopsy 137561 138

zr25= 70781 70.8

10=F &r22/99Biopsy 1752a3 175

2t25100 42668 42.7

1055W zr2&99 280575 281

io55W 2r25M 256669 257

10554OF 2/26M 267328 267

IOSS42F
%2Z99 Blop" 421647 422

2r25W 57895 57.9
105551F 2r26199 r 287223 287

<LOCT Less twn t@*Lower Lirritof C)uanftton (26.9-37.4ng/g)
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3m Medical Department Study: T-6295.7 Report No. FAC-- TOX-030

laboratory Request Number-U2279

3M MedicalDepartment Study:T-6295.7 ReportNo. FACT TOX-030
LaboratoryRequest Number-U2279

ATTACHMENT E
DATA SPREADSHEETS
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3m Medical Depart-,nent Study: T-629A&TOX-030 Report No. FACT TOX-030

CovanceN6329-223laboratory Request Number-U2279
study 26WeekCapsuleToxicityStudymth PFOS LnCynomclgwMonker
ProductNumbo(TestSubdarice): T-6295(PFOS)
N(atruL Monkey Sera
Method(Revnion: FACT-M-3,1AtFACT-M-4.1
AnmiyticalEqu4mma Systm N=b@ Soup020199
Irmut@t Softwarwv@m: MmLy- 31
Fd@e: Sm Anachm-u
R-Squa-dValue Sm Atuch@u
Slop. SeeAttichmmts
Y-kdacept@ SeeAtuLch@nts
Dwz ofExuvctmoWAnalylL 07109/99RWW
DateofAnslyan/Analyst 02113/99MEE
DateofDataReduc6orL/Analyvt 02/16/99KrH
SALMPle D@sts
BASEIINE N40NKEY SERA

Group S@ple 0 PFOS Couc"tmtiou %4e.o RSD
Dme Conc ofPFOS PFOS Std.D-.

mg/=L Z/.LLor% R., ug/mL MS/MM RPD
MethodBik RBS02099-H20BIk-I 000 <LOQ

PJ3Sa2O99.H20 Blk-2 000 <LOQ <LOQ NA

M.tm Blk RBS02099-SomBIk-I 0.00 <LOQ
RBS02099-Som Blk-2 0.00 <LOQ <LOQ NA

QC - 250 ppb &0=099-MS 299 121%

&0=099-MM 295 115% 119% 5%

Group I 1055MM+ 1.28 <LDQ
Control 105517M+ 1.32 <LOQ

0.0 nig/kiVday 105519M+ 316 @LOQ

105520M, 1 46 <LOQ

105526m- 1,62 -LOQ

105527M+ 1 48 <LOQ ].OQ NA

105529f+ 2.28 <LOQ
105530F+ l@13 <LOQ
105531F- l@73 <LOQ
105535F- 146 <LOQ
I03544F 1 60 <LOQ
I05549F 5-42 <LOQ @LOQ NA

Group 2 105513M+ 2.63 @LOQ
L@W-DOOC 105514M 1.59 <LOQ

O@03 Tn&Wday 105515m, 0.340 <LOQ
105516M 265 <LOQ
105521M+ 1 72 <LDQ

105525M. 1.90 <LOQ <LC)Q <LC)Q
105537F+ 1 @33 <LOQ

105541F- 2@ 23 <LOQ
I05543F- 2.53 <LOQ

105546F+ 2 50 <LOQ
rOS547F- 169 <LOQ
105550F+ 1.50- <LOQ ILOQ <LOQ

Gm@p 3 105505M 3.13 <LDQ

Mid-D@e 105510m+ 1.04 <LOQ

0,15 mgwday 105518m+ l@51 <LoQ
105523M+ 0.930 <LOQ
105524M+ 1 92 <LOQ
105523M+ 2.69 <LOQ <LOQ <Loo
105532F+ 3@13 @LOQ

105539F 225 @LOQ
105539F 215 <LOQ

I05545F+ 3 27 <LOQ
10554$F 3 60 <LOQ
105532F- 2.02 <LOQ <I.OQ <LOQ

Gmup 4 I05506M+ 2.19 <LOQ
High-Dose 105507M 2.79 <LOQ

0 75 mgl*cicy 105509M 2.06 <LOQ
10551IM 2,69 <LOQ

105512M+ 2.64 <LOQ
105522M+ 2.73 <LOQ @LOQ <LOQ
105533F+ 2.02 <LOQ
105534F+ 2.54 'LOQ
I05536F+ 2.95 <LOQ
105540F+ 3@45 <LOQ
I05542F+ 1.94 <LOQ
105551F 3.52 <LOQ <LOQ LOQ

L@t ofQu&nLitnum (LOQ):4.39nwml DateEntemd/By 02117199 LAC

DateVeaw,& By 03123199 OMI, 06(07/00 PW

Dew purttyooffectad/nnfied09/12100nuidi,09112/00LAC
NA -@Jotapplicable + S@ initialvol=eIm.than0.50mI,conc=tranonsshouldbec@,dredtenutmeG4/28/00I.A('
PFOS - Pcrfl@ooetw@lf@to

Exu-actionVolume Ratio- htud Volurnw'Fmal%'ol=c

FACT-M-4 I

Exmi 9@ tox-030-sem223.1C 9/12/00
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3m Med@-cal Department Study: T-629i4C'iTOX-030 Report No. FA-.--TOX-030

Covance#6329-223laboratory Request Nurr@cer-U2279
Study. 26 Week CapsuleToxicityStudy withPFOS inCynomotgus Monkey,

Product Nwnbet@Test Subst@e) T-6295 (PFOS)

Mat@ Moikey S..

M@thod/R@@ FACT-M-3 I & FAC7-,ki-AI

ArAlricalEquipmcrd Synm N=b@ Md.l.. 041098 & A-ci,.06219?t

Lmu@@.1 Sft@.r./V-=. lvl-Lr@ 3 1

F.I.- See Attachment.

R-Squared Value See Attachments

Stope@ See Attachments

Y.UILCmtpt: See Attachments

Dwe ofExvactborVAnalyst 02/05/99SAH

DateofAnalysislAnalyst. OZ/09/9,OZ/10199,02/12/99,0211-,,99HOI,DRB

Dateof DataReducuort/Amlyst 02/10/99.02116/99.02/26199 1101,T)RB

Sample Data
WEEK I ?AONKEY SERA

Group Sompl* 0 PTOS Coacentmtion Mean RSD

Dan Come. of PFOS PFOS Std.D*v.

EVML uy)ml or % Rtc NISF.MSD RPD

Method Blk RBS02059-H20 Blk-1 0.00 -LC>Q
- RBS02059-H20 Blk.2 0.00 ILOQ ILOQ NA

Ma= Blk R.BS02059--c@ Blk-I 0,00 <LDQ

- RBS02059-3@ Blk-2 01)0 <LOQ @LCQ NA_

QC-250ppb i.MS02059-MS 305 123@'i
MXS02059-MSD --304 123% 123%

Group I 105508M 0,00 <LOQ

Cznlrol 105517m+ 000 <LOQ

0.0mga*dny 105519@.i 0.00 <LCQ
105520.M 0.00 <LC>Q

105526.M 0.00 ILOQ

105527.M 0.00 ILOQ @LOQ NA_
I05529F 000 <LC)Q
105530F o@oo
105531F 0.00

105535F 0.00 <I,OQ
105544F- 0.00 .-[,C)Q
105549F 0.00 <LO(,) <LOQ NA

Gmup 2 495 C)793

Low-D@ 10551 SM+ 383 o '6-

0 03 m4'cglday 105516@.1 519 0832 169
105521%1 6",7 1 C)9 0869 014,

105537F 684 lic
105541F+ 464 c 929
105547F 581 0931 11 6

10555OF 519 0832 0947 0,110

Group 3 105505M 287 4 60

M@d-D@ 105510M. 1109 419

0 15 mgil*day 10531B.M 342 -5 48

105523\4 221 3@%-l

IC5524M 319 1:5 170

105528M 413 5 5: 460 0782

105532F- 161 4 31
105538F 257 412

105539F 248 3 31
105545F@ 184 3 69
105548F 232 3 '2 123
105552F 195 3 12 3 71 0 455

Grasp 4 I05506,'A 665 Z13

H*h-D@ 10550'7M- 411 2"0

0'75mglkg/dy [05509m@ 351 18 9
lossi Im- 492 19 3

105512.M 711 229 7 49

105522,M@ 539 @l1 6 21 0 1 57

105533F- 564 22 6

105534F- 451 18 1
105536F- 393 21 ()

105540F- 419 i6R

105542F 749 24 0 13 3

10555IF- 377 20 1 204 2 71

LimitofQuantA&t@n (LOQ):4 39 ng/niL Data Entemd/By 02/10199.03/01;99 1,A-
Date VenfiodtBy 03/23.199O?@4,L,

Datepuritycm@udtveri6ed 09112/00ffutth.09112/00 LAC

NA -Not appl=blc - Serumsrutwvolumelessdw 050 mi.,concentrationsshouldbe coruideredtcntatme 0

PFCS - Perfluorooct=@lf@ct
Fxtrwum Vol@c P@tio= Init@lVol@tfYmai Val@e

FACT-.%1-4 I

Excel 97 tox-030-sem223.1C 9-:12iOO
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3m Medical De-uartment S--udy: T-624@kC-TTOX-030 ReDort No. FACT TOX-030

Covince#6329-223laboratory Request Number-U2279

Study '6 Week Cap%LdeTomcityStudy mth PFOS in(,%momolgw Monker

ProductN=ber(T@t Sutmt@) T-6295 (PFOS)
Matrix Monkcy 3ers

Method)Rcw.n. FACT-M-3 I& FACT-M-4.1

Aza"cal Eqwpmcnt Sywtem N=b@ M.d@tin. 041093 & A-ba D62498

Im@ent Soft@e/V@on M..Lym 3 1

F@enmc See Artachm@tz

,t-SquaredValue See AttLc?unmu

Slope See Attachrnents

Y-',ntuc.pt See AM&chments

Date of Extr=borvAnWyat 02/09/99 JCP

Date ofAnairm/Aradyst: 02/15/99.02122199 HOJ

Date ofd&ta Reductior@tAnalym: 02/19/99,02125199 HOJ

Simple Data

WEEK 2 MONKEY SEP-A

GCGGF Sample I PFOS Concentration Mo.. RSD

D- C..C. ofPFOS PFOS Std.Do,.

ngl=L vgt=L w % R" mg/mL MS/MSD RPD

.Mcg@d Blk RS802D99-H20 Bik-I 0.00 <LOQ

RBS02099-H20 Bk-2 0,00 @LOQ NA

Matu B& RBS02099-S@ Bik-1 000 <LOQ

RB302099-Sm Bik-2 00() <LOQ NA

QC - 250 ppb MK302099-MS 293 11ar/.

?AKS020WMSD 300 121% 12(r/. 2%

Group 1 10550am A D9 <LOQ

Control 105517M 3 07 <LOQ

0 0 m&4*day 105519M. 4 53 <LOQ

10352DM- 7 oa <LOQ

105526M 2.02 <LOQ

105527M- 1.89 <LOQ NA

105529F- 0.520 <LOQ

10553CF- 1.0. <LOQ

10553 1F- 190 <LOQ

105535F 3.12 <LQQ

105344F- 0380 <LCIQ

105549F- 0810 <LIOQ <LOQ NA

Group 2 105514M- 575 1 02

L.--D.@ 105515M- 513 103

0.03 mglkgiday 105516M, 492 l@ 19 7 63

105521M. 425 1 )3 1 10 00835

105537F- 446 1 19

105541 F 72' 1,16

ID5547F- 527 1 06 879

105350F+ 550 0.980 1 10 0.0963

CMUP3 105505m- 227 6.07

Mid-Dome 105510M 301 4 92

0 11 mg'kwdy 105518M. 330 701

105523M 2RS 4 56

105524M- 195 624 161

105528M 394 6 15 s al 0933

105532F- 173 461

105539F 416 667

103339F- 32 4 65

105545F 329 5,28

1055ASF+ 320 642 17@2

105552F 295 4,73 5 39 0930

G-.p 4 105506M- "47 299

High-D@ 103507\4- 626 25+1

0 15 mgkvdy 105509M 746 23.9

105511 m 706 22.6

105512M 976 31.3 13 1

105522M 8w 28.8 269 3 54

105533F 778 24.9

105534F- 650 26.0

105536F- 588 23.J

10554OF- 5A6 19.5

105542F- 377 19.9 14 8

10353 1F 568 13@2 .12 0 3@25

L@t of Quantitaton (LC)Q) 4.39 NWML Date Entemd/By 02a2o99. 03102/99 LAC

Date VcnficdfBy 031231" GML

Daiep@tyco@clecLsmnfied 09/17=ffui%k 09/112/00LAC

NA - Not appbcable - S@ initial@h@ lew Uw 0 50 mL. concentratonsshotiidbe crmidered tenlbtiw D4/,,WOO LAC

PFCS - Perfluorooctanftulfwate

Extm=on Voi=e Ratio- IjutW Volume/Fmal Volt=c

FAL7-M-.l I

Excel 97 tox-030-wm223-IC 9iI2ioo
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3m Medical Departmerit Study: T-629k4C@iTOX-030 Report No. FACT TOX-030
Covince#6329-223 laboratory Request Number-U2279

sk* 26Week CapsuleToxmty Studywith?FOS inCynmot" Monkeys

Pmduct Nwnber(restSub&Wwt) T-6295(?FOS)

Matrix Monkey Sm

Method(R@aiL ETS41-40andETS-9-30

AzgyticalEquipmentSywtcm N=ber MadelineD41(?91,Am@ho 062499,& Soup 020199

lmtn=mt Software/Vmlm %4-Lym 3 1 and3 2
Film-.. SeeAnuh@ts

R-Sq=@d V.1- S@ Aft-h-u

Slope See AmtchmmU

Y-[ntacW. See AmLehnwnu

DateofExtmcticr./ArmLyst. 03102/99SAI-DRWW
Date fAnsfy@WA@Wyt: O-VD5M,OYOL'99.OV25/" HOJIMEEI)RB

DateofData ReducteWAnWW: @3/0&'99.OM6/99 KIWDRB

Sample Data

WEEK 4 MONKEY SERA

Group PFC3 CMM.NFDStl" RSD
Do** C@ ofrym PF)OS gtdlD-.

IWN&L *V'=L or% Rw or/mL MSIMSD RPD

med.d B& R3SO3O79.H20 Bik-I 0,00 <LOQ

RBS03029.H70 Btk-2 0,00 <LCQ <LC)Q NA
MatrixElk ILBS03029-Sas Blk-I 000 @LQQ

RBW3M9.Sm 3&-2 0,00 <LOQ <LOQ NA
MatrixBlk MKS03029LSen BLk-1 7.21 @LCQ

MKSO3Cr29-Sm Egk-2 7,17 <LOQ

MK503029-Sen B*-3 7,26 @LOQ
MKS03079@Sm Btk-A 632 <LOQ ILOQ NA

QC - 250ppb MXS03029.MS-1 253 102%

N,(KS03029.MSD-1 250 101% 101-/. 1%

MKS03029-MS-2 142 99%
MXS03029-MSD-7 235 95% 3%

Group 1 105umm 543 <LOQ

Control 105517M- 6.76 <LOQ

0 0 mga*day 105519M- 791 <LOQ

10552om- 6 11 <LOQ

105526M 6-,3 <LOQ
105527M, 198 @LCQ <LOQ NA
105529F- 663 <LOQ

10553CF- 611 <LOQ

10553 1F 9 19 <LOQ
105535F- 9 17 <LOQ
105544F 996 <LDQ
105549F- 8 74 <LOQ ILOQ NA

Group 2 105514M- log 287

Lo..D@ 105515M 1?2 2
75

O@03mgkwday 103516M 196 313 181
101 403 320 0 57-

105537F- 186 3.73
ICJ541F+ 153 3.07

105547F 721 3.53 953

10555OF- 163 3,27 3,40 0291 1
Cr.* 3 105505M- 63 7 17.0
%d. D@ to55lom+ 646 17.2

0 15 mg/)Wdoy 105518.M- 101 20+1
105523M 110 1'6
10552AM 96@3 15 4 9 47

105529.M- 957 192 179 168
105512F- 41,4 16,6

105539F
1

7

:
05539F- 15 9 @A3

05545F- 46.7 7
103USF, Is 3 :'-7 11 4
105557F+ --559 14.9 165 1 197 1

G@p 4 lit L16

High-E)ose :01 M 211 776

O@75n4/Wdy 1055cpgm. 273 548
105511M + 24 2 48

4

105512M. 290 774 -38

IOSSIIM+ 309 92.2 95,3 ',04

105533 + 352 141

10353,4F- 3-63 145
105536F, 240 64,1

10554CF- 938 67.2

105WF- 294 794 42 7

10555IF- t5o 60,2 i 92 7 1 396 1
L-.t fQ@nWaom (LOQ): PFOS - 152NWML DateEntered/By OYOW", 03126t99LAC

DateVi6e& By 0312Y" GMI@
Datepwty co@te&vcrified- D9112MOmmh. 0911I= LAC

NA - Not appbcabk - S@ initialvohzmelessOw D@50mL. wntmtrat3onsshotddbe com@deredimtauve 04,29/00LAC

PFCS - PcrG@occtane&Wfamte
Extmcbm Voi=c R@tio- IRUW Volume(FmiaVoi=c

E'rS-8-50
Excel9-, lox-030-.m223-IC 9112/00
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3m Medical Department S'-udy: T-62-94C-YTOX.030 Report No. FAC7- TOX-030

Covance#6329-223laboratory Request Numher-U2279
Study: 26 Week C.psWe ToxicityShidy w2th PFOS inCynomoigm 1.@ionke@i

ProductNumber(TeitSubsu=): T-6295(PFOS)

Ma=: Monkey -'era

@.lethod(R@on ETS-94 0 and ETS-8-5,0

A@t.ty@ Eq.p-ent Sytm N-b., A@h. 062499& Sup 020199

Imtr=ent SoftwwefV@im ki-Ly= 3 1and3

FLIc@e: See Anachmmts

R-Squared Value: See Attachments

Slope See Anschmenti

Y-intmcept See Attachments

[).!eof ExtmcbotVAnLlyst 03ilO/99SAH
Data of Ara?ynWAxA)yst. 031l2f99.03121!99MEE.IDRB

Date of Data ReductorVAnalyst: 03/1&199,03124/99LAC/DRB

Sample Data

WEEK 6 MONKEY SERA

Group Sample p PFOS Concestraden M... RSD

Dfte Come. ofPFOS PFOS Std.Dtv.
ngf=L ug/=L w % R" ug/inL MSIMSD RPD

Method Eflk PBS03109-H20 EUk-1 000 <LOQ
RBS031096H20 8&-2 7 74 <LOQ NA

MatrixBlk RBS03109-Sm EUk-1 000 <LOQ

RBS03109-Sen Blk@2 4mig <LOQ

MatrixBlk MK503109-Sm Bik-1 2.56 <LOQ

MK303109-Sm EUk-2 2,55 <LOQ

MK303109-Scra Bik-3 1.93 <LOQ

MKS03109-Sen Slk-4 o@50() <LOQ N*A

QC -250 ppb MXS03109-MS- 1 264 106%

MKS03109LMSD-1 253 101% 103% 4%

MKS03109-MS-2 243 97%

MK303109-MSO-2 249 1W/. 98*/.

Group I lo550am- 000 <LCQ

Control 105517,%4@ 000 <LOQ

0 0 mWkWday 105579m- 000 <LOQ
105520M 1 60 <LOQ

105526M 0610 @LCQ

105527M- 9@ 49 <LOQ <[,OQ NA

105529F+ 1.56 <LOQ

103530F- 3,38 <LOQ

105531F 4..4 <LOQ

105535F- 000 <LC>Q

103544F- 0 DO <LC)Q

105549F- 3@54 <LOQ ILOQ NA

C-.p 2 [05514M- 366 3 67

L--D- 105315M. 33.1 3,31

0 03 nWkWdy 105516M- 31@5 3.26 9

10552IM- 41 8 4,19 3 61 0 430

10553'?F- 42,7 4@28

103541F 45 7 3.66

10554?F- 3,6-4"- 365 ii2

10355OF- 31.1 3.27 3 71 a 417

Gmap 3 105505M 87 4 21@o

M,d-Do- 105510m@ 561 2..5

0 15 Wkg(day 105518M. 669 201

105523M- 61@9 18@6

105524M+ 7-.7 21 & a @19

105528M- 616 185 20 4 1 5@

105532F+ 61 2 IS 4

105538F 94 5 189

105539F+ 61 4 184

105545F 94 5 22,7
105549F+ 61 3 194 11 4

105552F 670 16 1 is8 15

G@p 4 105506M- 18, 91@o

tiigh-D@ 105507M- 165 97's

0.75 nWkiVday 105509M 230 92 3

10551im 234 93.7

105512m+ 211 105 54

105522M+ 201 102 9.1 5 80,

105533F 232 930

105334F- 166 833
105316F- 179 898

105540F 909

105542F- 203 107 -90

la555lF 205 82.0 90 1 711

LL=t ofQuantitgum(LOQ). PFOS - 15.2rWmL DateEntaedfBy 031l9t99,03124/99LAC

DateV@fied/By O&il?f" SAH.05/19@00 PIO;P%V

Datepwry c@mted@mnfied 09flZ/00nm%k09/IZM LAC

PFCS - Perfl@t@Wfomte - Serum mbsj @l@ tendw 0 50mL, cmcentratiomshciddbecom:deredientat@ 04/28/00LAC

NA - Notapph=ble

ExtractionVolume Ratio- liubalVoLume/Fmal %'ol=c

ETS-3-5 D

Excel97 lox-030-scm223-IC 9112/00
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3m Med@-cal Department S@::udy: T-629F@kC-7TOX-030 Report No. FACT TOX-030

CovsnceO#6329-223laboratory Request Number-U2279
Study 26W@k CapsWe To@mty StAy 'nthPFOS m CYnomOigw -MOnkeYs

ProductNumbert7estSubstance): T-6295(PFOS)
M.tr.. Mmkcy s-
@Method(R@.on ErS-8-40 md M 9-5 0

AnWyncil Eqwpmmt Syt@ @4@b@ sup 02at99
Instr=mt Soft-@eV@on Mu,Ly- 3.1-d 3.2
F,I,.-.: S@-Afth.-u
R-Squ@d VaJue: Sft Attachmmts

Slope* See Aftct@enLs

Y-Ent@cept See Artachmwts
Dateof ExtractiortAzWyst 03,03@99 RWW/ICP
Date ofAnaly%WAra&ISL OV05t". 0,VO9/99,OV10,99,D-V2" DRB

Date of Data ReducwrVArQtyu: 03/0&'99.OY15199,03124M,03.r26MORB

Sam pie Data

%TEK 3 MONYM SMZA
Group smpio 0 PFOS M@ RSD

Don C@ O(PFM PF03 31.L0".

oV=L ViaL w % Rse aWmL MSIMSD RPD

Method Bik RBS03039-K2O EQ. k
000

LoQ
R.BS03039-H20 Blk-2 @<LOQ ILOQ NA

Matnx Blk RBS03039-Sem Blk-1 00 @LOQ
ILBS03039-Sm BM-2 000 @LOQ ILOQ NA

Mabrbe Blk MKS03039-Sen Blk-@ 323 LOQ
MXS03039-Sm B&-2 -210 <LOQ <LDQ NA

QC.250 ppb MXS03039-MS-l 174 69%

MXS03039-MSD@l 191 72% 9-16

MKS03039-MS-2 205 82%

)4KS03039.MSD-2 lss 73% 10%

MKS03039.MS-3 111 72%
MXS03039-MSD-3 203 91% 76% 11%

Group 1 10550am 943 <LOQ
Control 105517M 768 LOQ

0 a mSA4(day 105519M 120 <LOQ

fO552OM 903 <LOQ
105526M 11.0 @LOQ
105527M 78.9 0<.03&5 @LOQ IA-mly NA

105529F 16,0 00214

tOS53OF 193 00244
105531F ISO 0.0206
105535F 14 5 <LOQ

1035."F 946 <LOQ 836
105549F 150 0.0240 0 @.26 -2 A@@&l@, 000199

Group 2 03514M 34 5 461

I-aw-Dose :05513M 31 2

-

1

7

0 03mgfwdy 103316M " 1 5.5 9 14

105521m 31 8 5 10 473 0 432
105537F 46@ L 528
105541F 36.3 485
105547F 37.3 499

11
1

10555OF 344 394 4-6 0177

Group 3 105505M 122 279

Md-Dose toi5lom 92 9 22.1

0.15mg/kviy 105518M 941 25@l
105523M 91 6 24.5
101524M III 31.6 12 7

1 105528M 1 10" 24@6 26,0 3 30

105532F 961 276

105538F 106 24 3
105539F 926 265
105545F 122 24.5
10554F 69 4 '2 3 12

105552F 593 191 240 306

Group 4 05506M 122 125

High-D@ ;05507M
a
38 961

O@75mga*day 105509M 117 103
105511 m 198 92.3
105512M 115 [is 16 7
105522M 127 131 109 18 3 1
105533F 107 ilo

105534F 981 121
101

5
36F 100 102

1055,W 102 105
[05542F 113 116 11 1

105351 F 1 2 -873 1 107 11 0

L@t of QuRntitanonCLOQ): PFOS - 152 nwml D@teEntmd,By OMS'99,03/24M. 03(26(99i-AC
DsteVenfi@,VBy OBIISM SAlt 051)1100PJO,O5f23100& 05-124/00PW

Date ptmryc@eoe&@fied 09/12,Wmmh, D9/l2jOOLAC

PFOS - PerflwrooctRnmuifo@le
NA = Not apphcsble Fxtncnon Volume Ratio- [=bidVolume/Fmal Volume

M-9.5 0

E@@i 97 tax-030-scm223-IC 9!12too
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3m med@-cal Department Sz:udy: T-6291EA&TOX-030 Report Nc. FAC- TOX-030

Covance#6329-223laboratory Request Number-U2279
ShLdy: 26 Week CapsWe T=ctfy Study withPFOS m Cy@molgLu kionkrys

Product NLunbMTest Subgwxt): T-6291(PFOS)

Matnx Monkey Sm

Method/R@ion: ETS-8-4.0and M-9.5 0

ArWybcal Equipment Systm N@b@ Soup 020199

I-tr--ts.ft-./V.,.m M-Ly- 32

FJ@c S@ Attachrnmt,

R-Sq@d Value: S" AtUchMMU

Slope See AttaclunmU

Y-Inl=cpt: S" Amelunents

Dote ofExtriebori/ArWyst 03/03M RWW/JCP

Date ofAngy&WAnalyst- 03/05/99,03/09/W.0-VI".0312.999 OPB

Date ofData ReductolVAnalyst. 03/DM, DVI5/99,M". ON7&'99 I)RB

Simple 1),ata

WEEK 12MONKEY SERA
G-" S@ple 0 PFOS conopmuldim M@ RSD

D.m Coo@ of PFOS PFOS Std.D-.

ogintl vg/=L or% Rw ut/.L RPD

Method Bik R.BS03039-H20 aik-1 0 DO <LOQ

R.BS03039-H20 EQ.', 0 DO <LOQ LOQ N A

Mabrix Blk RBS03039-S- Ek- I O.DO <LOQ

RBS03039-Sm ELk-2 0,00 <LOQ @I.DQ NA

matrgx EQ MKS03039-Sen RI-I 323 @LOQ
MKS03039-Scra B&-2 2.10 <LOO @LDQ NA

QC -250 ppb MKS03039-?AS-1 174 69%

MKS03039.MSI)@l 191 76% -2@,. 9%

MKS03039-MS-2 203 92%

MXS03039-MSr,2 195 73% 10%

MK503039-MS-3 111 72%

MKS03039.MSD-3 203 81% 76% 11%

G-p 1 10550am 309 0,0381

Conb@i 105517M 269 0.0430

0 0 mg/Wday to5si9m 329 0 OA39

105520M 12.7 <LOQ

105526M 21 3 D@D2" 21 1

105527M 30.1 00423 0 0383. 1Anomaly 000811

105529F- 114 <LCQ

10533OF 16,4 0,D243

(05531 F 19@o O@0254

105535F 943 <LOQ

105544F 181 0.0238

3105549F 233 0,0316 0 0263 -1 Anomaim 010(3)362

G@p 2 103514M 41 8 6,20

Lo--Dom 105515M 443 649

0 03 mrwd.y 105516M 414 655 963

451 6.9 0518

579 691

34,8 5,57

36.9 7.03 il4

488 5,93 631 0-17

Cre" 3 103505M 143 401

Mid-D- 1055tom 135 392

0 15 mVWday 1035ism 133 33.7

105523M- Rs 0 33.3

103524M ]is 37.1 1!3

10552am 792 1 25 4 35 3 39

105532F 969 25:

105338F- 942 32

@055539F 101 279

0 545F 109 322

10554F 796 232 i43

105552F 774 248 1 '.78 3 99

G-P 4 103-1@06M 103 116

High-E)OSC 103507M 864 106

0 75 mg(Wday 05509M 16 123

@0551 1 m .13.9 99.4

103512M 149 167 196

105522M- R9 0 121 122 23 9 1

:

05533F ID9 126

05534F IDO 114

105536F- 636 98.0

10554OF- 900 112

103542F 128 131 ico

I 105351F 114 1 117 1 117

L-,t ofq@tubm (IA)Q):PFOS 15,,'gi.L D.I.Enic,ed/By 01,09,99.03,124t",O-V26,99LAC

DateVmfied/By: OIVIM SAH,OY24= PW

Date p=ty .nded@vaiS@d 09/12100mnxk 09/12100LAC

PFOS - Patuoroocttnftulfanote Se@ mhal "I@ Im dun 0.50mi, cm@tmbom sholddbe comidmd t=tative04(7&00 LAC

\A - Notapp6c.ble

Extmctim Volume RAto - initw VohznejT@W Val=c

E7'S-9-50
Excel 97 tox-030-$=223- IC 9/12100
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3m Medical Department Study: T-629AC-TTOX.030 Report No. FAC7 i-OX-030
CovanccW6329-223laboratory Request Number-U2279

Study: 26 Wmk CapsuleTomcj?y Study mth PFOS inCymmclgtu Monkeys

Prodwt Nmbci(Test Subel@e): T-6795(PFOS)
main.: Moky S,-

M.thod'P--: ETS-9-4 0-d ET@-S. 5 0

AnalyticalEqwpnient Syg= N=ber. Soup 020199

lnswm=t Software/Vavm Mu&Lynx 3 2

FLmme: See Anschrnents

R-Squared Value SeeAtLKh@ts

Slopc See AV@hmmts

Y-Invercept SeeAmuhmuft

Nte ofExtracti@VAnafyst 3/IV" SAHFRWW

Date o(AnakyoWArAlyst, OYIYW,03/19/99 DRA(HOJ

Date of Data lUductioWAna)yv, 03/16(W,03r24199DR3

Sample Data
WEEK 16 MONKLFY SERA

G rwap SULF40 0 PFOS concomuttkm M@ RSD

Dwe CML acrym Pros STILDWV.

attaLL ugfuLL or% Rw og/nLL

Mcdmd Blk R.BS03129@H20 Bik-1 0.00 @LOQ

RBS031MH20BIk-2 000 <LOQ @LOQ NA

Mabu Blk RBS03129-Sm Bik-1 0.00 <LOQ
REM3129-Sm Bik-2 0.00 <LOQ @OQ NA

M&hu Blk MXS03129-Sm B&-1 150 <LOQ
MKS03129-Sem Blk-2 76 @LCO ILOQ NA

QC -250 ;Ypb MKS03129-MS-1 ag 72%

MKS03129-MSD-1 :99 76% "4% -5%

MKS031MMS-2

I

" 76%

MKS03129-MSD-2 135 9(Y% 83% 16%

G@p 1 105508M 21 @5 0,0344

Corwol 105517M - 204 O.D409

0 0 mg(kwday ID5519M- 21+1 0.0423

10557am 20 ' 0+0332

105526M 199 (1.032() 27 1

103527M 394 0,0615 00407 00110

105529F 355 0.0438

10553OF- 251 00515

105531F 21.5 00314

105535F- 9.37 <LOQ

1035"F- 116 <LOQ 19

105549F 29.9 O@0462 0 0432 -2Anomahn 0 OCS51

G@p 2 105514M 77.7 1 104

Low-Dm 105515M- 473 9.47

0.03 mgkwday 105516M 91 7 oll 21 9

10552]M+ 931 @4.R 11 2 1 2 44

105537F 764 11.1

105541F- 692 12.3

105547F 668 10.7 9 1

10555OF 539 795 los 90

G-.p 3 105505m, 222 594

Mid-Elmo 10551ONi 33.0 52.9

0 15 n-*IWday 105519.',4 379 607

@

05523.%1 326 52 2

05524,M 415 634 10 4

105529M 36

, 1

562 5 84

05532F 2!2 404

@05538F 2.9 37@3

105339F 3A7 1 463

05545F 323 '3.1
@05548F 323 470 959

105552F 241 38+7 1 421 404

Gr"p 4 103506M 273 182

H*@Dow 105307M
257

172

0 75mtwday 105509-M 196 197

IM
168 179

@005555:2m 196 216 9 42

105522M 254
1

195 189 159

05533F

1

45 164

:05534F I% 137

105536F+
1

14 194

10554F 1 73

105541F

1

3 68 it 9

1 127 162 19310555[F 1 @9"' I I

L@t ofq@maom (LOQ): PFCS 152 ngiml DatfEntm&llf. OVOLV9.OY17199,03124(99 L.AC

Dole Vmfiedl By: WtL,99 SAH, 0511&00,05174/00PW

Date punty m@tedivenfiedi 09tt2/OOnunh.09/17,'00LAC

PFOS - Pcrffuoroact@df@te Semm @tW vidi@ Ins thm 0 50 mL, co@natom shotddbe c@id@ed imtnnw. 04/29100LAC

NA - Not sppii"blt
Extwtm Volme Ratio- InitialVotume;FinalVoi=e

ETS-9. 5 0

Fxc6 97 tox-030-wm223-IC 9112/00
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3m Medical Department S--udy: T-629iEACITOX-030 Report No. FAC'-7TOX-030

Covsnce#6329-223laboratory Request Number-U2279

SDAY 26W"k CaouleTo)dc@StWywithPFOSm Cynoinolgiukionkeys

Prodwt Nuinber(Te3tSubstan") T-6295CPFOS)

Mot- kAonky Sm
M,Otodfk- ETS-8.4,0@M E7S-9-5 0
AmilytiWEqup@t Systm N=b@ Soup 020199
imt@t Soft@cfvmlm M-Lynx 31

Fdenarm: Sm Anachments

R-Sqwed V.1- S@ And=mts
Slope. SftAftich@U
Y-int,-@pt See Attichmmt&
DikbeofExtu-bort/Analyst: 3115M ICP/SAH
DateOfAAStYaWAnatyst: OYI&199.0312A/99D"

DateofDaLsRt&mtioiVAngM OY17199,OYZY" DKB

Sample Data

V;EEK 20 MONKEY SER.A

Grw* PFOS RSD

D@ C@ ofP703 PFOS Sid.D@.

ng(ml igglaLLw % Rw ug/mL MS/M3D RPD

Method Bik RI=3159-H20 8*-l 0.00 <LOQ

RBW3159.H20 B&-2 000 <LOQ <LOQ NA

Mao= Blk iLBS03li9.SemBD(-] 0.00 <LOQ

XBS031WSenSIk-2 0,00 <LOQ <LOQ NA

Mstnx Blk MKS03159-Scn Sik-1 0.00 <LOQ
)AK.S03159,44nBlk.2 o.00 <LOQ <LOQ NA

QC -250 ppb RWO3159.ms-l 256 103%
RM3MMSD-1 726 91% 97-/. 13%

RBS03159-MS-2 219 U%
RBS03159.MSD-2 223 90% 2%

105-1.0am 30.4 0.0349

Cmtrot 105517M 314. 0.06419

105519m- 19.3 0.0336

105520.M 23.2 00300
105526.M 30.0 0.0369 29.9

105527M- 31,5 1 0.0631 00400 00120

105529F 516 0.06[7

la533OF 393 0.0579

105531F- 29.3 0.0493

105535F tg4 0-0263
105544F- 296 0,0505 252

105549F 391 0.0570 00504 1 00127

Grmp 2 103514M 88,6 12@5
L@w-Dose 05515.M 867 10,7

0.03 mwl*dy ;05516.M 101 119 11 4

103521.k( 98.3 14,1 12.3 1,40

105337F 70@2 il'O 14 6

105541F 73 2 tt@5 12,3 179

1055ATF 966 t4.3 744

10555OF 359 41 1 195 145

Crww 3 105505M 237 62.3

Mid-D@ 105510M 233 63.3

0 15mglwday :0551sm 248 631

(05523M 319 752

105524M 220 640 105

105328M 323 542 631 6 71

105532F 135 69 2
105538F 201 474
105539F+ 210 79.2

1055A5F 111 45.7

1

0554$F 204 65@3 25 4

05352F 154 42@7 51 1 14

Crwp 4 105506M 391 158
Higt,D@ 10550-,M+ 29, 139

0 75 mWI@Wday 105509M 315 152

10551im 352 126

io55l2m 309 143 762

105522M 302 1 145 144 109

105533F 393 169
105534F 303 143

105336F- 214 146

105WF "1 193
105542F- 302 151 14 0

10555tf 330 112 156 1 218

L@tofQ@tUwn(LOQ) PFOS-152rWmL Dte EnteredfBy:03(OW". OYl7M9 LAC
DateVuific&BY: OIVIL'99SAH, 0511'7/00PW

D.tep@tycoff"ted@veri5ed:09/12=nunkO9tl2=LAC
PFOS - P@f=oocanesWfonam Calculatedmthmi sam* 10555OF

N A - Not wwyaed, mt appbelblt S@=tWmhunelmd@0.50ML,@tmb@shoWdbecomWmdt-tswe 04r2M L-AC

E.@.tim V@]@ Ratio- blib@VohimvTiW Volme

M-9.5 0
F@mi 97 tox-03D-SCM223-IC W 12/00

3M Environmental Laboratory Page 197



3m Medical E)epartment Study: T-6291FAC@TOX-030 Report No. FACT TOX-030

Covmnce#6329-223laboratory Request Number-U22-/9

Study: 26Week CapsWe To)uctlyS" vathPFOS m C)-romolg@ %lon@eYs

PToductNmbcr(Ted Subsimm) T-6295(PFOS)

Ma=: Monkey Sm

M.th.d(R@@i.i-: M-9-4 0 -d ET@-8.50
AnalytealEqutpnuouSyxu= N@ber Aeba 062499& Sop 020199

huuw@t Softwue/Vas=L V@Ly= 3 1

Fdename: SeeA=KM=ts

R-Squared Value: Sm A=hrnwts

Slope: SeeAtt.,@"u

Y-Intcroe;n: S@.Aftachmmt,

Dateof ExtwwWAnalyst: 3116,'99RWWI-AK

DateofAnitysWArak"t 03117/99,MOM, 0312Y" DRBIMEE

Dot.ofdats ReducocriAr&4@t O3W2l'99,=4?99.04/02/"DFLB

Sample Data

WEEK 24 MONXLRY SERA

Cr-P sampit N PFOS c om Mmn ITSD

C@ ofPFOS PFOS Std.D".

UVML . w% Rm @y)-L MSMSD RPO

Medwd Blk R.BS03169-H2O Blk-1 000 @LOQ

RBS03169.H7O Bik-2 000 <LOQ @LCIQ NA

Ma= Blk ILBS03169-Sem Blk.I ooo <LOQ

P.BS03169-Sen 82.2 000 @LDQ < LoQ N A

QC -250 ppb PBS03169-MS-1 219 ar/.

R.BS03169@MSD-1 736 95% 91!i 8%

R.BS03169,-MS-2 231 93%

PJM3169-MSD-2 96% 99-/.

ILBS03169-MS-3 224 90%

RSS03169-?ASD-3 220 89% 90-/. 2%

Grm* 1 1035mm 36.4 0.0"9

conami 105517M 303 0,0496

0 0 mWVday 105519M 258 D@0414

105570.1@( 194 0.0223

105526M 248 0.0397 177

105527M- 36.7 (1.0613 00440 1 00101

105529F 40.4 0.049%

10553OF- 242 0,0497

105531F 259 00364

105335F- 8.36 <LOQ

[055"F- 162 0,0325 A 4

105549F 334 0.0446 0 0426- IAn.@aly ID0794

Grow 2 105314m-
I,

14.7

L@-Dose 105515M- 114 0,9

0 03m&Uday 1055t6M 132 :4.1 21 0

105521M, 141 IN@4 306

105537F 13'
'
@4

1055AIF 133 :3
,

105547F, 949 12.7 5 18

10555CF 109 122 13,0 0 675

G@p 3 105505M 251 7114

Mid-E@.se 105510M 196 652

O@15mgA,g/day 10551am 191 588

105523M 164 59@l

105324M 201 69.6 104

105529M, 155 64.8 659 688

105532F- :45 63@)

105539F 53 496

105539F- 696

105543F :,6"9 635

10554OF 196 56 1 12 0

103552F+ 139 617 60 1 7 24

103506M 287 199

High-Do" 105507M 234 in

0 75mga*day 1055D9M m m
lo@51 1m 258 207

105512161 309 247 116

105522m+ 233 233 iis 2A9

F05533F 290 190

105534F- 225 200

105536F, 207 169

10554OF 219 151

10554,F 240 191 17 0

105551F@ 1 131 150 174 1 209

Lvmt ofQumtutcn O.CQ@. PFOS 15@2ngirnl Die Enined'By 03f24,99L&C
D@t@Vmfi@d)By 0811&1"SAM, O-V24,00PW

Datep=ry coffwe&venfie& 09112/WmrrLkD9/IVDOLAC

?FOS - Peduarooctwmulf@te - S@ mtialvol@ lessthm 0.50mL, @n@trato" shouldbec@id@ed W29100 LAC

%i-.Monburkd
NA - Not app6-ble ExtractonVol@e Rimo - lmtw Volume/FmalVol@c

ETS-9-5 0
Exat 97 t.x.030-jm223-IC 9111,00
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3m Medical Department S--udy: T-62StEAC'tTOX-030 Report No. FACT TOX-C30

Covance#6329-223laboratory Request Number-U2279

shwr. .16WoekCapultToxicityStudyw7thPFOSinCynmoigusNionkeys

ProductNumba(Tnt Subsmrkce) T-6295(PFCS)

Matrix ?.ionkeySem

Methad(R@. ETS-8-A0 -d ETS-&S.O
AnaiytcalEquipmmt Sytm N@ber Ameba 0-62498,Soup 020199

lmu@=t SoftwarvV@m: 'AsLy- 3.1

Fde@t See AMWILmcnt3

R-SquaredVaiw: Se. Anachm@ts

Slope See Attachments

Y-lateTcept See Attachments

Date orExlwtcWAraL]yst: 3,'16(99PWW/SAN

DateofAn@OWAn*st: 03/17199.03r2l/99DRBIMEE

Date ofData ReduftordAna@v 03123/99,03122/99 ORB/MEE

SampieData
WEEK 26 MONKEY SERA

Group S.Mpl. a PF03 Comcmtmtion M..n RSD

D." Conc. of pros Pros Sta.Be-.

og/=L uVmL or% Ret mg/mL M&MSD RPD

mee@d B& P.B303169.H2O Egk-1 000 <LOQ

P.BS03169-Ft2O Bik-2 0.DO <LOQ ll.OQ N A

m.ou Blk RBS03169-S@ Blk-1 0.00 <LOQ
RBS03169-S- Bik-2 000 <IDQ NA

QC - 250 ppb FLB303169-.MS- 1 210 85%

RBS03169.MSr)-i 232 94% 99% 10%

RBS03169IMS-, 229 92%

RM3169.MSD-2 193 7rA 95@'. 17%

RBS03169-MS-3 211 93%

RBS03169-MSD-3 213 86% 86% 1%

Group 1 1055ow 30.9 O@0496

Control 105517M- 31.0 0.0539

00 n*(Wday 105519.M 27.1 0.0417

105520M 16,8 0,0254

(05526M 26.7 0.0376 31.3

105327KI Al.7 t 0.0669 00459 00143

105529F 48.1 0.0613

10353OF 597 0.0736

10353 1F 30 1 00431

105531 F 166 00266

105544F@ 216 0.0433 12 5

105549F 34 7 0,0536 00506 0 016A

Group2 105514.k4 151 16,,

Lo@.D@ 105515.M 143 16.3

0 03 rrtwkg/day 105516M 131 13.8 9.91

105521M- )1, 16,9 15 8 1 41

105537F, 101 13.3
10554]F- 113 14,8

105547F 140 13.0 108

10555OF- 85 3 11.4 13 1 42

Gmup 3 105505M 253 9r2.9

Mid-Dose 1055]OM- 149 129
0 15mwvday 1055]BM- 141 69.5

105523M- 176 72@ 1

105524M+ 160 69 3 30 4

105529M 156 62.4 8,'6 ::52

105537F .109 63 4

105538F 150 59 0

105539F '16 72.2
105545F as 7

105548F- 145 64.5 163

105552F 142 55+6 668 1 108

Group 4 105506M m m

Hi$h-D@ 105507M- 213 197

0 75 w4A*day 105509M m m

105511 A 248 142

101517.M 285 143 210

105522.M 299 221 173 36 5

105533F 340 203

105534F 308 IV
105536F- 155 135

10554OF 178 17'1

105542F 206 165 130

10555IF- 163 142 171 22@2

L@t ofQuantuwn (LOQ) PFOS 15.2nWmL DateEnieredfBy. 03123t99LAC M %Amburld

On(.Vwfia& By 08/19,99SA)t 05f24iOOPW

Datepxmtyc@tc&verLf@d 09112=nwdt.09112= LjkC

PFOS - Perfluctoocw=Wfowe Senun Lrutalvoi=e lessdm 0.50mL, concentraocnishowd be c@idered tentatiw04,2&00 LAC

NA = 'Jotappbcable
Ex=acton Vohunc Ratio- ImtuaVohunt.'Fmal%'olme

ETS-9-5 0

E.@.1 97 tox-030@@223-IC 9/12;00
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3m Medical Departmer-'- Sz:udy: T-629f@-AC-YTOX-030 Report No. FACT TOX-030
Covince#6329-223 laboratory Request Number-TJ2279

Study 26Wwk Cap.W.T-ty Study-th Pros Cy.-ig- kimky.
Pt.dwtN-bf(T.9 S-b@--) T-6295(PFt)S)
met..: %4..kyS-
A4.th@d/R- E,"3-9-4I-d M-8-5 I
A,Wyb.W Syvm N@b@ D.-y07G799

MwLynx 33
S. Aft-h.-t.

R-SquLmd Valu. SftAttackm@u
SI.P.- S. AH.It-@.u
Y-t.t-.O: St.AMehm@U
Dot :(Fxuwboo/AnskYrt 06101/DOSALIKJX
D.t: fAnaly"AA&Iyvt 06/0&00.06JI4100,0611uwLANMMH
Dateof Deb PjhdnctoniAA&@YA 06la7)OO,WI5=.06Jl9fDDLA.VMMH
Sample Data
WEEK 27 MONKEY SERA

Groop se.pi.0 Pros CamconLr.uos M,sn RSD
Do" C.2c. ofPros PFOS 59& D-.

V.l W.L .,% R.. V.L M&(MSD RPD
,M.thodBlk D6010-H@O Bik-5 000 @LOQ

I D601C).@MBIk-6 000 @LOQ @LOQ NA
M.= EQ RBSM@o-sn :tk'5 0 Oc <LOQ

RBSM o-sm lk-6 000 @LOQ @LOQ N A
QC . 250ppb 105319m-ms-5 350 121%

105519u-msrD)-5 353 122% 122% 1%
G-p 1 103509M 53,1 0,0461
Conftl 103319%( 49.5 0.1)430 27 4

0a Vwdy tos527M $().1 0.0695 00529 00145
1055)OF 73.1 0.0633
105531F 431 0.0374
105133F 366 0.0318 35 5
[05544F 39,9 0.0339 00416 1 ____0.0142

Grmp 2 10551AM 172 239
l@-D@ 105515M 187 130

0 03 mWWd-Y loi5l6m 165 114 348
105 5 111'ki 273 15,5 15 9 5 34
105541F 181 12.6
10554-F il7 951 1
10555OF 161, --11.2 1 2

Gmep 3 105310M 316 68.5
1055]$M 116 68 7

.M.d-D@ 105524M 2-,9 60@6 8 44
0 13 m&Wdsy io55',BM 344 747 681 5 ?5

10533,F ,30 54 3
105533F 760 56.5
105545F 267 3 0 7
10554$F 300 658.1 59 1 4 67

Gmup 4 105506m*
..

196
H.Sh-D@ (05507M 424 114 461

0,75.&AqVday 105312.%4 464 202 194 993
1055)AF 419 192
105536F 389 169
10554OF 377 164 14 9
10553IF 291 126 160 23 9 ....

Lmt ofq@izubm (LOQ)PFC)S555ng@L Dtt*Eaur-&By: 06/07100,0&]9tOOLAC
D.i.V-6.&13y 06/0&'00PIW

Dstepmtyco@tod(vmhed 09112JDOmmh.D9/12(DOLAC
PFOS- p@fl@w@Wfomte Ex",tm %,ol@cRato- lmtsival@&iFoW Vol@c
NA -Not Vpb"ble ExtnctonVol@o Ra?3o Voh=c,TmalVol=t

Excel97 1--030@-223-IC 9112too
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3m Medical Departmert-- Study: T-62-c@AC'YTOX-030 Report No. FACT TOX-030
Covance#6329-223laboratory Request Number-U2279

S" 26 Week CapsWe Toxmry StudywithPFOS inCynomo4w %,(OnkeYs

ProductN=bcr(Tnt SubstAn") T-6295(PFOS)

Msuix@ Monkey Sera

Method(R@m: E7S4-4 0 -d ETS-9-50
AnilybcalEqLnpmcntSystm N=b@ Ameba 062498,Soup 020199,ALMadeline0410"
irsu@mt SoftwucNmim: %4@Lyrix 3.2

Fdcnwne See Attachment&

R-Scpwcd Value. Sm AMuhmcnts
SkV.- S" Attachments

Y-inum@PL SeaAuhmenu
DateofExawdon/Analyst 04'D6/99RWW
DateofA..kynVAnalyst 04/07/99,0,VI2199.OA117/99,DS/14199,05117199HOJfE)RJWEE/YIH
DateofDataPxducncn/Analyst: 04109/99,0411YW,D4nO/99.05/17199,0-Vl&MHOJIDRa/KJfl

Sample DaU

DAY 193 MONKLRY SERA
Group S..pi.0 PF03 com..rwb" A4@ RSD
Do" Coo@ ofPros PFOS StL D4@.

agJ=L V&NNL - % Rw ugt=L MSIMSD RPD

Method EiLk R.BS04069-H20 Bai-i 0.00 <LOQ
RBS04069-H20 B&-2 142 <LOQ NA NA

Mabix Bik RBS04069-Scra H&-l O.DO <LOQ
RBS04069-Sem B&-' 12,1 <LCQ NA NA

QC -250 ppb MXS04069-MS-l 254 102%
MKS040691-MSD- 1 246 99% 101% 3%
MKS04069-US-2 267 lora
MKS04OWMSD-2 228 92% locr/. 16%

Group 1 105520M 129 0171 653
Cmtrol -105526M, 297-- 00626 0 117 0 01!64

0.0mgAtWday 105529F 660 0.0756 59,2
105549F 21 3 00310 00533 00315

Group 3 103505m+ 371 74.4 176

%fid-D@ tO5323M 797 955 85 0 149
0.15mg/kWdy 105539F- 479 107 43.0

105152F 391 36.9 91.7 35 1

Group 4 105511M- 97.1 216 188

High-Dom 105572,\i 194 287 249 468
0.75 mg/Wdy 103533F 245 239 175

105542F 176 201 230 403

Lmut fQ-bubm (LOQ):PFOS 132rWw.L DoteEnLaed(By@ 19/99.O-VI". MOM LAC
DateV@Tihe&By =I 9t99SAH, beforeO&OVOC TY P,

Datep@ry c@tednoified: 09112100ffurdi,09/12/00I.AC

PFOS - Perfluoroocunaulfonate - Serum cr@tlalvolumeIm dw 0.50mL, concmtntiom shouldbecomickiedteniatme04/28/00LAC

.4A - Notapplicable
Extncton Volume Ratm - imtw VolmefFinalVolume

Ers-9-50
EXCel 97 iox-030-wm223@IC 9111100
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3m Med@-cal Department Study: T-629@ACiTOX-030 Report No. FACT TOX-030
Covance#6329-223 laboratory Request Number-U2279

Study 26Week Ca" ToxcrySh* withPFOS inCy-nmolVa Monkeys

ProductNumbct(TestSubstance) T-6295(PFOS)
M.1m@ Monkey Sen
\4@Eh.d(R-@-: E-@-3-4@OUW M-9.5 0
Analytc&lEqmPmmt SYstm N@b@ Ameba 062498.Soup010199.& MBdelme041098
tnst@mt SoftwxrefV@on M@Lym 32

-Ucnme- SeeAnwh@-z

R-Sq@d Val@: SeeAft&Chff-ts

Slope S@ Attuh@ts
Y-intacept: SeeAttachmnu
DateofExtnctiorJAnatyst 04,061"RWW
Date fA..Iy,@eArAly.t o4(07199,04/12/99,ovl7199,05/le",05/17199I]OI/DRBIMELICII

Dateof DataRedu=oYVAA&tyst* o4to9t99,04115,99,0412W",05/17t99,05119(99HOJIDRB.IKJH

Sample Data
DAY134 MONKEY SERA

Gnmp smpl. 0 PFW concumatwo Mma RSD

D@ Cwc serros PF03 Sid.D-.
ngtml upf=L w % R" oW.L MW.MSD RPD

M.dwd BA PBS04D69-H20 BLk-I O@OD <LOQ
RBSOdM.H2O B&-2 142 <LOQ NA '4A

Mab-txBlk P.BW4069-S. Ekk-1 000 @LN
-RBS04069-Scn Bik-2 12,? <LOQ NA NA

QC -250 ppb MKS04069-MS-1 254 102%
MKS04069-MSD-1 246 99% 3%

MKS04069-MS-2 267 108%
MKS44069.MSD-2 229 92% 16%

Gn.p 1 105510M 12.3 <LCQ

control 105526M 232 0.0233 0.023.3-IAnmily NA

O.DmgAWday 105529F 436 0'0416 259

105549F 280 0.0297 0 0352 000911

G@p 3 105505M 621 664 6-,2

MLd-Dme 10552.3M 692 -730 69 7 469

0 15mg/kg/dy 105539F sio 963 54

rO5552F- 390 695 @20

105511m 192 ist 425

Iiigh-E)@e 105522M 264 336 259 110

0.75mo*day 105333F 242 265 11,9

103542F 210 7.24 245 292

-=t ofquanotationCLOQ) PFOS 152neml DateEntend/By 04119/99.05110M,09=99LAC
DateVm&& By- Ogn4/99 SAH, befat06/OgiDO7KR

Datepuritymmctedtvmfied: 09/12= mmh. 09112100LAC

PFOS - PmtuofooctinesWfonate Sam 4ut&lvol=e lessOw 0.50mL, concentratonsshowd becons,&@edient=ve OV2&'DO LAC

N A - Not apphcablc
ExtractonVoi=c Ratio- ijutwVoi=e/Fui4%'ol@c

ETS-9-5a
F.X.,l97

lox-030-mm223,-lC 9;12-00
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3m Medical Departrrent Study: T-6291FACYTOX-030 Report No. FAC-- TOX-030

Covancc#6329-223laboratory Request Number-U2279

Study: 26 WftkC4psuleTomory Study %ith PFOS mc@momolgw Niankeys

Prodmi N=bcr(ral Substmw@. T-6295(PFCS)

mm*cy sen

M4.4 0 md ETS.9.3,0

Armiytic.JEquLpr@t System N=ba Ameba 062M, Smp 020199,&.MadelLne 041098

lmouawd Scft-./Venwn@ M-Lym 3@2

Fo@: See Anschmmts

R-Squmd Valm: See AtMchnwnts

Slope: SeeAft-hmmts

Y-intactpl: See Attwtwnmts

Date of Exu@-bordAnatywL 04AD&99 RWW

Date o(Analy&WAnatyst 04/07199,Ojjl2f99,04/17/".05/IAM,05117.99HOJ.'DRB:%IEE;Klli

Dateof Data RaductLoWArAlyst 04/0919g.uly".04,70/99,05117/99,0511&'99 HOJ,DRB.'@:]H

SampleData
DAY125 MONICEY SERA

r.,.w Smpieo Pros comessuradw M@ RSD

D-. C- ofPFOS PFOS Sid.D-.

mg/=L egfml w % Rot mg/mL MSIMSD RFD

Mediod Blk P BS04069-H20 Blk-1 000 <LOQ
nSO4069-RIO EM-7 14,19 <LOQ N-A NA

Mau= BLk Rsso4o6g-scm alk-1 000 <LOQ

RBS04069-SCM R&-2 1274 <LOQ NA NA

(2C -250 ppb MKS04069'.MS-1 2N 102'A

MXS04069-MSE)-l 246 1 99% 101% 1%

MXS04069-MS-2 267 lOrA

MXS04069-MSD-2 229 92% 1DO% 16%

Grmp 1 105520#A 32.0 0.0366 215

Corard 105526M 37.3 0.0498 0,0432 000928

O.OmgAqVday (03529F 63.1 0.0763 561

105-'.49F 23.6 0.0330 00546 00306

Cc*" 3 105505M 553 70.3 13-1

Mid-Dose 105523M 778 95,4 779 107

0.15mg4tday 105539F 967 101 2?6

105352F- 322 67.9 843 233

Grew 4 105511 m 2116 309 7 49

High-Dosc 105522M. 1 5 m 294-- 220

0. 105533i7. 22075 mglklvd-y 44

1

2 9

1035CF- 1 1 20: 371 170-

Lmt ofQu-nttation(LOQ): PFOS 15 2 ng/rnL Date Entaed'Br. 04/19/99.05/IG,99LAC

Date Vefifi@d/By@ OL125M SAH,befot.0610&,Oo TKR

Date p=6y wffecUA4mified: 09/12/00mmh. 09/12/00LAC

PFOS - P=t@oc-cunenUomu + So= 6iitWvolume lessthan0,50mL, wncentritons ihowd becomidered tmubw 0412&/00 LAC

Ex.,l9-, t--030--2nlC 9/1voc
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3m Medical Department Study: T-629aCTTOX-030 Report No. FAC-@ TOX-030
Covance#6329-223laboratory Request Numbe@--U2279

stwy: 16 Week CapsuleToxicit)'Siudywith PFOS inC%-namolgusMonkeys

Pmduct Numb@r(Test Substance): T-6295 (PFOS)

Matrix: Monkey Sm

Method/Rcvision: ETS-9-4.0and ETS-9-5.0

AnalyticalEquipment System N@bcT Amelia 062499.S..p 020199,& M.d@tin@04109A

InstrumentSoffare(Venion: MassLy-nx 3.2

Filenarne; See Attachn=Ls

R-SquaiedValue: See Attachments

Slope: See Att2ch@ts

Y-intercept: See Attachments

Date of F-xtraction/Amlyst: 04.'0&,99RWW

Date of Analysis/Analyst: 04@07199,04@12.-199.U;17199,05.'14,99.05'17.99HOJ DRn,.MEF-KIII

Date of Data Reduction/Analyst: tiOJI)RB:K)li

Sample Data

DAY187 MONKEY SERA

Group Sampit 0 PFOS Concentration Mean RSD

Dose Cone- ofPFOS PFOS Std. Dev.

ng/mL up)ml or-% Rec- uWmL NISINISDRPD

Method Bik RBSO,4069.H20 B Ik.1 0.0() <LOQ

RBS04069-H20 Blk-2 14.2 <LOQ NA NA

MatrixBik RBS04069-Scia Bik@1 0.00 <LOQ

P,BS04D69-ScraBlk-2 12.7 ILOQ ',A NA

QC -250 ppb MKS04069-MS-1 254 10rI.

MKS04069-MSD-1 246 99% 3%

MKSD4069-MS-2 267 108%

MKS04069.MSD-2 223 92% 100-11. 16-,.

Group I 105520M 13.6 -LOQ

Control 105526M 21.1 0.0300 G@0300-I Anonuiv NA

0,0mg(kwday 105529F 39.1 0.0373 25.9

105349F, 31.7 0.0541 0.0457 00119

Gmup 3 105305M 699 a2.4 5 91

.'Aid-Dusc 105523M 662 75.8 79,1 467

0.15 mglkg/day 105539F 63.7 10.2 105

105552F 499 68.9 39.5 41.4

Group 4 10551 lm 225 237 15.7

High-Dose 105522M iss 297 2(17 42,0

0.75 mSAg/day 105533F 289 269 5.90

105542F 253 248 258 15.2

Limitofqu@titaiion(LOQ): PFOS 15.2ng/mL Date Entered/By: 04;19i99,05/10199.05@20,99LAC*

DateVcriricd/Bv:08;25.99SAH.Worc06,0900 TKR

Datepuritycomctc&ycrirted:09;12100@h.09,'1200 LAC

PFOS - Perfluorooctanesulfonate - Scmin initialvolume lessthan0.50niL.concenrralinnsshoitldbc consideredtentiti%c 04 28:00 LA(

ETS-8-5 0

E.cci97 TOX-03D-sem223-IC 01)13:2f)00
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3m Medical Department Study: T-6291FACITOX-030 Report No. FACT TOX-@130
Covancc#6329-223laboratory Request Number-U2279

study 26Week CAPSUIE Tonary Studymth PFOS LnCymmolgw Mcmkeys

Prod=tNumber(TestSubst@): T-6295(PPOS)
Matnx Monkey Sen
McthodtRevwort ErS-9-40 ad E7S.B.50
Analyncid Equtpm@ Syst@ N@b@ AmeLm 062498, Soup 020199. & MadeLLne 041099

1-m@t set...Vm@- M.@Ly- 3 2

Fdtnamc SeeAnachmcnts
R-Squued V.Iuc: SeeAttachments
Slope SeeAnachments
Y-Intacept: See AM&chm=Ls

Date of ExtacuaWAn&tyst o4tOL*99 RV/W

Date ofAnalysWAnalyst 04111/99,04(17,W.05/14199 DR"EFIK;H

Date of l)at.ReductioWAnalyst 0411&".0&20/".OY17199 HOI/DRBIKJH

Sample Data
WEEK 29 MONKEY SERA

Gr-p 3aspie 4 PFOS C.Netwan" M@ RSD

Dwe C- (PFOS PFOS SIL D@.
mVb&L GV=L w % Rw ug/mL MSIMSD RPD

Method8* RBS04OMH20 Blk.l 7.90 <LOQ
PJLSO4M9-H2O Bik-2 701 <LOQ @LOQ NA

Matnx BLk RBS04099-sm B&-l 000 <LOQ

RES04099-Se. Blk-2 0690 @LCQ < I,OQ N A

QC - 1,50ppb MKS04089-&iS-1 260 105,Y.

MKS04U9-.%(SD-1 267 lOrA 106% -3%

MKS04099-)AS-2 249 101%

MXS040W.MSD-2 264 106% 103% 6%

Gn" 1 105520M 19.4 0.0224 33 5

Control 105526161- 26.4 0,0459 00371 0.0124

0,0nMyVday io5529F- 26.1 0.04M 1 1

911055OF- 20.0 00372 00430 0.1

cc*" 3 105505M. 481 85@7 1-18

kfid-Dm 105523M- 511 835 846 151

O@15 mgtkwday 105539F- 299 99.7 4 16

105552F- 355 936 96 1 3@39

Gn.q 4 103511 m- 536 233 g@71

High-[)o.c 105522V. 659 264 249 21 i

0.75 aMAzp)day (05533F 366 249 7.76

105542F 423 223 236 IR,3_

Lmi ofqunbtabon (LOQ); PFOS 15 2naiml Date Entemd/By 041191". 05/10/99 LAC

Date V-nfiedt By OIV2.V" SA.H, bef.. 0&0&;00 TKR

Date pmty coffected4ymficd: 09'IVOD mnik 09tl2/00 LAC

PFOS - PcrgwroocunesWf@te Scium @tial whune Ins Om 0 50 mL, concentratom showd be comidefed tentauve OV2R/DO LAC

M-9-5 0

Excel 9' tox-030-sm22'-k-IC 9111*0
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3m Medical Department Study: T-629fDA4Z@iTOX-030 Report No. FAC-- I-OX-030
Covance#6329-223 laboratory Request Number-U2279

Study 26W"k CapsuleToxoty S" mth PFOS inCNMOmOlg@ ?,ionkeys
ProduvN=bcrfrntSubst@) T-6295(Pros)
Mtt=@ kionkeySen
.M@thod/R@- ETS-9-40 M ETS-9.50
An.lylacalEq..p.@raSystm Number Amelm 062498,Soup 020199.& MadcLintN 1098
tmtr@ Soft@cfVer@ M@Lym 32
FdcnAme: S" AMichm=U
it-SquucdVW=: SeeAtuchmenu
Slope: SeeAttachm=ts
Y.lntacqA: SeeAttachments
DateofExt=6orVAnal@st 0410&" RWW
DateofAnalysis/AnL@/tt 04/11/99.04117/99.OY14199DRB/MEEIKJH
DateofdataRedwbcWAngyst 04,16t99.04(2&199,05/17/99HOJIDRAFKJH
Sampk Data
WELRK 29 MONKLRY SERA

G-" PF RSI)
Do" C@ A(PTOS PFOS SitD-.

nof -ChaLw % R- uwml MSF.MSD RPD
MettiodBlk FLBS04M-H20 Blk-I

"I
<LOQ

RJIS04089-HW M-2 7@, -LI)Q @LOQ NA
Mau= B& RBS04089-Sen Bik-1 0,00 <LOQ

R13SO4019-Sen82-2 0,680 @LOO LOQ NA
QC -250 ppb MXS04089-m&l 260 105%

MKSG4U9-USD-1 267 109% 106','. 3%
MKS04089.M&2 249 01%
MKS04089-MSD-2 264 @OeA 103% 6%

10552OM- 42.2 0.0690 5.45
105526M " 7 0.0639 00665 O@00362

0.0mg/Wday 105329F- 38,7 0.073 0994
105549F 681 007487_ 00742 0 OD0664

Grm* 3 105505M 656 77-3 299
Mid-D@ 105523)A- 417 747 ?5 9 1 2 18

0,15 g(Wday 105539F 613 T79 62
105552F_ 432 619 699 @14

Graw 4 io55lI.M 560 175 300
H4ti-Dou 105522.M 384 770 223 669

0.75m&4*day 105533F 641 207 9:3
105542F 549 Ito 194 1 0

Lmmiofq@tittwn (LOQ):PFOS - 15.2ngiml DartEnL@d/By 04/19199.OSIIO/99LAC
DateVeiifiedlBy- 09(2Y" SAK befm 0610&00TKR

Dateptmtyc@cte&@fied. 09112= mmk 09/12/DOLAC
PFOS - Pag=oocUr@dmile + St= "tW volumelessdm 0 50mL, concmtraf3omshowdbeconsideredtentann,O.LrZ&% LAC

M-9-5 0
Excel97 1C 9;1.1.100
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3m Medical Department S:::udy:T-6291FAC;iTOX-030 Report No. FAC'-7TrX-030
Covance#6329-223laboratory Request Number-U2279

Study. 26Week Capswe Tomoty Stidy %vithPFOS inCynmolgmMonkc)rs

ProductN=ber(rest Substmcc). T-6295 (PFOS)

m.tm: Monkey sen

%4cthod(R@im: ETS-9-4 0 .d ETS-0-5 0

Anaiyt,W Eqwpmenl Sy.tm N=b@. Ameha 062499.Soup 020199.& Madelme 041098

[mmunent Soft-afefV@m MmLynx 3 2

Fkmme- Sft Anadurmts

R-Squazvd VaJw: See Anath@ts

Slope. Set Attechmmu

Y-1.1m.pt See Anach@nts

Dateor ExnutotvAn&W 041" RWW

D.t.of AA&)yWAn@ty.t 04111/99,041171",05/14,"r)Ra(MEE(KIH

Dateof DataRadmoorVAnskym: OVI&M,04(20199,05/17/99 HOI/DRIVKIH

Sample Data

WEEK 30 MONKEY SERA

Grewp 3ankpic 4 P" c Mnn RSD

D@ Cmc ofPFOS PFOS Std.D-.

V*ML uwml w % R- uW=L m3m3D RPO

Method Rik RBS04CMirO 8&-1 790 @LC)Q
RBS04089-W@O Blk-2 7,01 <LOQ ILOQ NA

Mahu BIk RLBS04099-Sen EM-1 0.00 <LOQ
FLBS04099-Sem Blk-2 O.Ug <LOQ <LOQ NA

QC -250 ppb MKSO*099-MS-1 260 to5%

MK504099.%(SD-1 267 109% 106% 3%

MKS04099-MS-2 249 jai%

MKSO4M9-MSD-2 264 106% 103v. 6%

Gra* 1 10552W 20.4 0.0314

Control 105526M 315 0.0312 00313 O@OW165

0 0 mg@kwday 105529F 325 00299 1.60

iO5WF 291 00306 00303 O@000435

Gr" 3 105503m- 419 68.4 7.D6

Mid-Dom 105523.M 54 619 652 4.60

0.15 mglkwday 105539F- 425 69.6 1711

105552F 340 54.5 620 106

Gr@p 4 10551I?A 331 116 26.5

High-Dose 1055221%4 - 475 170 143 390

0.75mg/W&y 105533F 616 156 486

105547F 4*6"0 167 162 797

LmitofQumtitabon(LOQ) ?FOS-15,2ngimL Date EntmdfBy 04419/99,O-Vla(99LAC

Date Verified/By OW2Y99 SAM, befon 06/0&100TKR

Date punryconwed@vm6cd. 09/12=nunk D9/12JO0LAC

PFOS - PerfluorooctanesWfomte Set= ntal vohune lauthan0 50 mL. wncentntiom showd be comidaed tentat)vc.04"2&'00LAC

ETS-8-5 0

Exc 197 lox-O3O-sa223-IC 9112/00
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3m Medical Department Study: T -62 91E@Ci'TOX-030 Report No. FACT TOX-030
Covance#6329-223 laboratory Request Number-U2279

shutr 26 W.k C&pgW, TO)d@study@thPFOSm CynmoigusMonkeY,
Pmdmt N=bcr(TcsiSubsb@e) T-6295(PFOS)

MatrEc: Monkey Sm

M@th.dfR@ ETS-9-40 -d ETS-9-5 0

AnalytcalEquMmcnt Systan N@b@ Amcbx 062498,Soup 020199.& kiadclme041098

lmtrmmt Sofmare/Vmton M@LyrLx 3.2

Fdcnam. See AtUchmenU

R-Squared Value: See Anuhmmts

Slope See Attachrnmts

Y-Iniacqn: See Adhmmts

DateofExticboiVAnWyst: OA/M@" RWW

DateofAnky&WAnskyst: 0,VII,99,04117199.05/14" DRJVMEF,'KJH

Date of Dots ReducWWAntlyst 04/t6M, "-20t", 05117/99HOJIDRB(KIH

Sample Data

WEEK 31 MONKEY SERA

Group S.Mpk 0 PFOS cswm M@o RSO

Don C@ 4(P703 PFOS SIL D@.

a mL w% R- agimi, M&MSD RPD

Method BI ILBS0409%-H2O Blk-1 780 <LOQ

RBS04099-H20 Blk.2_ 701 ILOQ NA

Me= Blk RBSOQMSM Blk-I 000 <LOQ

3LES04M-Sen Blk-2 0690 @LOQ NA

QC -250 ppb MXS040".Ms.t 260 105%

MKS04M-MSD-1 267 109-A 106@'. 3@.

MKSO4N9-MS-2 749 101%

MKS040119-MSD-2 264 106% 103% 6%

Group 1 105520M 27.1 0.0362 1 59

conbdl 105526M 36@7 -0 0354___ 00359 0 00056?

0 0 mg*Wday IDJ529F 24.3 0.0292 329

1055OF- 25 5 O.G433 00369 00121

Crvw 3 105505M 591 60.0 843

MW-Dow 105523M 398 53.2 566 4-'

0.15mg&Wday 105539F- sm 111 55 c

105552F- 291 48.6 A3 9

Creep 4 103511m 399
"9

Hie-O@ 105522M 669 @94 161 46 1

0 75 mg/Wday 105533F 591 201

105542F@ 399 170 1.5

Date Entmd/By 04/19199LAC

Date Veri6edtBy OW23M SAH, bcfm 06 0&00 TKR

Date p@ty coffectediwnfied: 09112100=it, D9111100 LAC

PFOS - PerOuorooctmesLdfixute S@ @tml vahlme Im d= 0 50 mL, concntranons shouldbeconudaed tmtztive OA/2&00 LAC

NA - Not Lppb@ble
Fxtmcbon Vokume Rato - ImbiJ Vol@e!Fm&l %'oit@e

'FC_

03

3

S

o@

o@:

'06@'.

@"g

2M

ETS-1-5 D

Excel 9, tox-0304ce23-IC 9JI2/00
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3m Medical Department Study: T-62SAC-TTOX-030 Report No. FAC'-7TOX-030
Covance#6329-223laboratory Request NuTnber-U2279

S-dY, 26Week Cap,,AtToxicityftidy ithPFK)SinCynma*u Monk-@-
ProductNumbcr(TestSubstamce). T-6295(PFOS)
.Me=* Moky S@n
.M.th.d/R@: ETS-8-4I andETS-9-5.1
A,alytc.]Equ*.nmi Sriem N-b@i Ameba 062498

Soft@tvv@tt M=Lym 33
F@ename SeeAttachm=t3
R-Sq@tdV" See AnachmwtL
Slop@: See Anschinmts
Y-IMBFCOPL See Anactunents
DateofExuscoon/Anafrt: ORt25/99RWW
DateofAnlysWAn&4@r Ogr28l99,10/05/W.06ilAM MEE(MMH
DateofDataReductiorfAralyst D9/29/99.lGtD&199.0&15= MEEAA&MMH

Sample Data
WEEK 35 MOINXEY SERA

Gmep S..Pl.0 PFOS Conmntmtion Mean RSD
Don co.c. ttpiros PFOS Std.D".

ng'ml u"L or% Rec vg/=L MSIMSD "D

Blk H20 Blk-1 0,00 <LOQ
H20 Blk-2 000 <LOQ <LOQ NA

.Me= Blk RabbitSem Blk-I 0,DO <LC)Q
-R@bbd S@ Bik-2 000 <LOQ @LCQ %A

QC -250 ppb MKSM59,-MS-1 227 91%
MK505289-.MSD-1 254 10'2% 97% 11%
MK309259@MS-2 256 103%
MK505289.MSD-2 239 96% 100-Y. 7%

G@p 1 10552OK4 273 0.0437 660
cortrol 105526M 35 9 0.0490 00459 000303

0,0ff*icwday 105529F 74.7 0,0148 496
105549F 6100 0.0698 00723 000352

G@p 3 105505M- 186 930 141
M@d-Dome 105523M 190 1 76 1 84 5 120

0 15mpi*dmy 103539F- 122 812 i2g
105552F- 135- 677 74 4 9 53

Cr.up 4 10551 I.M 417 167 11.8
105522.M 496 195 is! 19 5

0.75rVkWday 105533F 409 164 5 94
105542F 444 178 171 101

Lmt ofQ@mbon (LOQ) PFOS 1 33 n6/mL DateEntemd(By: 10105199,10107/99,D&IgiDOLAC
DateVerified/By betwe 06AM@00 TKR

Da:ep=ty cmected@@%@fied 09112/00"urK 09112/00LAC
PFOS- Pcrfl@t@ulf@le Se@ @talwl=o leuth=0 50mL.concentratomshowdbe @:deredtent@bw04t2&00LAC
NA -Not umtym@ notappbcable

Extmctm Votmc Ratio- IMtiSlVol@c.(FuW Volume

ETS-9-5
Excel9- to..030-.@m223-IC 911zloo
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3m Medical Department Study: T-62-ci;@kC;tTOX-030 Report No. FACT TOX-C3C
Covance#6329-223laboratory Request Number-U2279

Study- 26 Week CzptWe ToxicityStudy%ithPFOS o C5momokq@ Nionkeys
ProductN@ber(T"t Substance) T-6295 (PFIOS)

Mabu- Monkey Scm

.Method(Re@wm ETS-9-4 I and ETS-8-5 I

Ana"cal Eqmpment System Ame4a 062498
InstrumentSofcwwefVmim, M=Lym 33

F,Icnamc: See AnwJumts

R-Squared Value See Auach@b

Slope See Anachimnts

Y-intercept. See An@h@l@

Date of ExtactiorVAnnJvm: Ogt25/99RWW

D@t@ f Arky.WA@,.Iyv: 09r2&199.lGtO5/99.06(WOO MEEfM?,4if

Date of Debt ReduchorVAnalyst 09f29/99.IGIM99, 06115/00MEE/IAS/Ni.Mil

Sample Data

WEEK 39 MONKEY SERA

Gmep 3.0pit 0 ?FOS Co@ntnij.n 'Mean RSD

D"e come. ofPros PFOS Std.D".

ngt=L agt=L.r % Roe ugiml MSI.MSD RPD

Method BLk H20 BBi-I O.DO <LOQ

H20 Bik-2 O.DO <.OQ Lc@Q NA

M.= BLk kabtntS@ B&- 1 0.DO <LOQ
R.bb,tS@ Rik-2 0,()0 <LOQ N A

QC - 230 ppb MKSOB=9-,MS-l 227 91%
MKS05289-.MSD-1 254 102%__ 97% 11%

MKSOgngl-.MS-2 256 103%
MKSO5n9.k4SD-2 239 96% 100-1. 7%

G-.p 1 10552cm 237 0.0316 271

Control 105526M 291 0.0466 00391 00106

0 0 mg/kWday 105529F 31 A 0.0503 153

105549F- .157 0.0514 00309 0000779

Gmap 3 105505?4- 311 62.4 5.16

M@d-D-@ 105523N(- 217 579 60 1 3 16

0,15 u*kgiday 105339F- 142 56,8 14 1

103352F- 174 46.5 5)7 7 19

G"ap 4 105511M- 270 135 110

H,gh-Dme 10551^.-A- 236 158 1 16 16 1

0 75 mpVkg/dy 105333F- 338 169 696

10554'F- 210 154 1! 1

L=i ofQ@titation(LOQ) PFOS - 555ng@ml Dole Entexed/By. 10/05/99.10/07/99.06;19;00 I,AC

DateVerdied/By- b@fomO6/0&100 TKR

Datepmrycmwediwrified:

PFOS - P@flwrooctinmulf@it S@ mtW wl=e In& than0.30mL, concentrmuons3houldbe consid@edtenuaw. 04,129(00LAC

NA - N.t analyzd,notapph..bl@
E,xtmcbm Volume Rato - ImbalVol@c,Fin@ @ olt=c

ETS-8-5 I
Excel 97 tox-030-sem223-IC 9/1:@oo
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3m Medical Department Study: T-62-CACiTOX-030 Report No. FACT TOX-030

Covance#6329-223laboratory Request Nurnber-U227-9

Study 26 Week Capmde Tomarf Study @th ?FOS m Cynomoig@.Mor@ker

ProductNumbWTest Substance). T-6295(Pros)

Ma=. MorikeySm

M@th.&'R.-,-. ETS-&A I=d ETS-8-5 I

Analy@caJEqwpm=t System \=ber Am." 062498

l@n=-t S.Itwwefvcnlm: M=Lynx 3 3

Fdename See Attachments

R-Squared Value. See Anachments

slop.. See Attachrn=tm

Y-tnimept: S.. Attch@t.

Date ofExtmcboWArA?yst: OIV25/99 RWW

Date ofAnakywo/Analyst 09/2&", ICY05/99.06(14/00MEE/MMH

Date ofData ReductoWAnityst: 09/29/99,IW6/99,06/15/00 MEE/IAS/MltH

SampleDatiL
WEEK 43MONKEY SERA

Gromp Sampb. 0
Pros

Con"atraUon mean RSD

Due Come. orpros Pros Std. Dev.

L wWmL or % Rtc agiml MY.MSD RPD

Method Blk H20 B&- 1 000 @LOQ

H20 Ba-2 000 <LOQ @LO() NA

M.= Blk Rabbit S@m Sk-I 000 <LOQ

RabbitBut Blk-2 D 00 <LO() <LOQ NA

QC - 250 ppb MXSO$259@ms-I 227 91%

MX3052MMSD.l 254 107% 97% 11%

MXS09259@MS-2 256 103%

MK305239-MSD-2 239 96% i00*/. 7%

Gr*up 1 105520M 21,5 0.0287 13.8

Conami 105526).( 21.3 00330 00319 000440

0.0 mp-seday 105529F 32.2 0.0369 0251

105549F 22.9 0.0367 00368 00000921

G-op 3 105505.M 162 46.5 2.44

M,d-D@ fo5523.M 112 44 9 45 7 I'll

0,15 m&k*day 105539F 146 59.3 0429

1 10555^@F- -116 58.0 58 1 0249

G@p 4 10351 IM 167 66.9 21 4

105 siz@m 226 90.7 198 16,9

0 75 mglkg/dy 105513F 447 179 178

10554-,F 347 139 1 159 1 28 4 1

L=t ofQ-ttat@on (LOQ) PFC)s - 5.55nWmL DateEntadfBy IQ/05/99, lDiO7/99,0019,'00 I.AC

DateVenfied'By befre 0610&00 TKR

Dam ptmty co"ectcd/wrified: D9/12/00mmil@09112,'00LAC

Pros - Perfi@@wromte 4 S@ =tal wi@s leu ti,@ 0,50 mL. concentratonsshouldbe comide@d tentatiw 041@.&tDOLAC

NA antlyz@ riott;YpUcitble

Fxtract3onVolume Ratio- [niawVolume!Final Volume

ETS-8-5 I

Excel 97 tox-030-wm223-IC 911zloo
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3m Medical DepartTrer-z S::udy: T-62*kC-YTOX-0.30 Report No. FACT TOX-030

Covance#6329-223laboratory Request Numbe---U2279

S": 26WeekCapsuleT=Mty Study@thPFC)Sm C',Iomol"'.Ionke5@

ProductN@ber(Test Subs=") T-6295(PFOS)
Matrix: Monkey Sm

M@th,,&'R--, ETS-8-4 I and ETS-8.5 I

AnalybcalEqwp@t System N@ber AM." 062498

Imu@cni SoftwwcdrV@m: M-Lym 3@3

Fdename: See Anachments

R-squared Vahle: See Anwhmente

Slop. See Anachmmts

Y-Int"ccpt SeeAnach@t.

D@i.ofExwcbWArA@yn. O&r23M RWW

DateofAna@y"AAa)yv: 0912&W, 10/05/99,06/14/00 MEEFMMH

Dote ofDel& Reduchon/Anslyst D9[29/99.10/W", 06/15/00 MEEIIASIM@,111

SiLmple Data

WEEK 47 NdONKEY SEPA

Group Sampi* 0 Pros C.0c.atmu.0 %1.2. RSD

0-t Come. ofPros Pros Std.D.,.

ughal ughal.r -AR,c uWmL MS/MSD RPD

Method Bik H20 EU- 1 000 <LOQ
H20 Bk-2 0()D <LOQ <LOQ ',A

MatrixBlk R&bbd Sm Blk-1 000 <.OQ

Rabbri3ers Blk-2 000 <LC)Q ILOQ N

QC -250 ppb MKS=59.MSl 227 91%

MK3052MLAISD-1 254 102% 97% !I%

.MX-U=59-L(S-2 236 --163%

MK305n9.LtSD-2 239 945% 100-@6 7%

Group 1 105520M 25,4 0.0339 623

Control 105526M 27.7 00370 00355 0.00221

0,0m&iwdy io5s29F 36@O 0.0431 704

105549F 32.6 0.0436 00459 000323

Group J 105505M 152 50,9 7 65

MW-D@ 105523M 114 45 7 483 3,69

0 15 n*,kwday 105539F lis 47 4 15 7

10555'F 114 379 426 670

4 10551 I.M 263 105 21 0

H*-D@ 105522k4- 212 142 124 759

O@-,5 n*(Wday :00,1,1,33F 312 104 8 4",

-F 277 92 1 983 1

8

32

L..t fQ@tut@ (LOQ) PFCS - 5 55ngml Data Entaod/By 1WO5199,10107/99.0&19;00 L-AC
Date Verified/By before06109100TKFZ

Oweptmtyco@tedtwnf"* OW121DOnutiko9llZ,'00LAC

PFOS - PerCuorooctn@uLfonate S@mbaJ@h@l@thmG5OmLcmcm@tio@shoWdbecomideredicntatiw. 04,r2glOOLAC

N A - Not awyzed, not apph@ble
Exractim Volume Ratio LnitaJVol=@'Foal Voh=e

ETS-9-5 I

Excel9? tox-030-mm223-IC 91 t21,00
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3m Medical Department Study: T-629AC-YTOX-030 Report No. FACT TOX-C30

Covance#6329-223laboratory Request Numbei--U2279

Study 26 Week CapWe TomcityStudymth PFCS C@norneigus MonkeYs

ProductN@ber(Tat Substance) T-6295 (PFOS)

Mabu, Monkey Seri

M.Lhod(R-.@ ETS-9-4 I and ETS-9-5 I

Analytcal EquWm=t System N@ber Ameba 062498

imr@t softwwwven@m \4usLynx 3 3

F@e@c See Attachrnmu

R-Sq@ed Value See AMwhrmnti

slope See An-.hm.nt,

Y-Intercept: See Attachments

Date of ExwacbofVAnWyxt: 09@25/99 RWIW

Date ofAna"WAnslyst 09,-291", 10/05199,06114)00 MEEFM'AH

Dole of Dam RoductiorVAjudrt O9t29199, 10/06,99.0&15100 MEE/lASiMMH

SampleDsts
WEEK 51 MONKEY SERA

Group 3S.Ple 0 PFOS Concontmtlon Mean tRSD

Dan Conc. OFFFOS PFOS d. D"@

nV=L oVmLor%Rec G"L MS/MSD RFD

K4.d.d Bik H20 Blk-1 0.00 <LCQ

H20 Bik-2 000 @LCQ @LOQ NA

Maou BIk Rabbt Sm Bik-1 0.00 <LOQ

Rxbba Sets Blk-2 0.00 <LOQ @LOO NA

QC - 250 ppb MXSM259.m&l 227 91%

MK305289'-MSD-1 254 102% 97% 11%

MK308259-MS-2 256 103%

MK305299LMSD-2 239 96% 1001/. 7%

Group 1 105520M 13.3 0.0213 140

Control 105526M 195 o@0261 00237

0

00333

o@o mwlwday 105529F 343 0.0344 1.18

105549F 29.6 0.0339_ 0 03A I O@000403

Group 3 105505M 119 398 6.92

Mtd-Dm. 105523M 109 360 37 9 '.62

0 15 m&Agidy 105539F 111 44.5 37 6

105552F- 52 758 35 1 13@2

Group 4 10551IM- 135 675 406

HISK-D@ 105522M 365 122 94 7 38,4

0 75 rWkg/day 105533F 261 97.1 665

105542F 297 95.7 91 4 607

@w o(Q@ (LOQ): PFCS - 5.33nlyml Date EntaedfBy: tO/05M, 10107/99.06119,'00LA

Date V.nfied/ By. befom 06109100 TKR

Date p=Ty co"ecc&wnhed: 09/12100 mmh. D9/1Z;00 LAC

PFOS - Perfluorooctanerdf@le Semm irubalwhune lessthin 0 50 mL- cencenrmtiom shouldbe comidered tentabn D4/28100 LAC

NA - Not araly=d, notapph=ble

Fxtmction Volume Rj6o - liubalVohimelPmal Volume

F-T@-8.5 I

Excel 97 lox-030-semn3- IC w 12100

3M Environmental Laboratory Page 213



3m Medical I)epartment Study: T-629t@kC-TTOX-030 Report No. FACT TOX-030

Cov2nce#6329-223laboratory Request Number-U2279

study 26 Week Capsule To)aoty Study mth PFOS inL@nomolgw -Monkey$

productNumbetiCTfttSubst@) T-6295(PFOS)

Ma=: Morkey Sm
Metho&R@on, ETS-8.4 I -it ETS-8-5 I

Analytcal Equipment Symtcm Number S..PO20199

lmwament So*wwciVcntm M=Lynx 3 3

Fder=c See Am=@inents

R-Sq@.d Value See Aftchmenu

Slope: See Attachments

Y-intemept: See Artachmmts

Date of ExuscttoWAna)yst IIIDY" SAL

Date or ArmkyoWArWym@ itioCI99,liiiII99,illl&199 L-@s

Date or Data ReductbovAnai@@ 11,VL99, llil2/99,llt2V" MMKQAS

SampieData
WEEK53MOriKEYSERA

Group Sompi. 0 PFOS Comcomtmtlon M.." RSD

D- C.M. efpyos PFOS Std. M,.

I ng/mL oVaL or % Re. uLVmL MSI.MSD RPD

.Method Bik H20 131k-5 0,113,0 <LOQ
H20 B[k-5 <LCQ "W N-A

Mabu Blk RAbbit Sera Bik-5 2.20 <LOQ

I
RAbbit Sera Blk-5 2.50 <LCQ ILOQ NA

I MKSI 1039-MS-6 295 00237 0 192

i MK311039-kiSD-6 29 4 00236 00236 00000451

QC - 250 ppb MKSI 1039-MS-5 374

11

2%

1 MKSI 1039-MSD-5 380 114% 113% 21/.

Gmep I i 105520,M 33.6 26.1

Control i 105526M 49.9 00-0.16.9 00331 00086

105529F 46.80.0 ffwwday 3 00375 00397 0782

1055,99F 52 00419 00311

G@p 3 105505M 439

7 15Mid-D@ 105523M 2-i 46 2 3 30

0. 15 mg4cg/day 105539F 103 41,1 17 0

105552F- 91 32 3 36 7 6 24

G-up 4 lossiim 137 54.8 45 5

H%h-Dow 1055221,1- 267 ol 368

0,75 mg/kWday 103533F 246 98 6 0499

105542F 244 97 9 9R 2 -0490

Limit arq@tnaoon (LDQ) PFOS - 5 55 nWmL Date Ente@d/By II/]SM. 11174199 LAC

Date Venfiedi By before 06/08/00 TKR

Date puntycor@te&wntied. 09/121OOffuTdi,09/lZ/001,%C

PFOS - Pcr(t@w..Wfmatc Although labitd n MSIMSD-6. th@ -r@ not *@d =d %U be umd bl..k. LAC IIIISM

NA - Nm @ppb"ble Se@ irutialwl=e Was than 0.50 mL, concertntons ihotjd be consid@ed tenmw@ 04@@.&OO LAC

Cxm=on Voltane RAtm - lmt)alVolmwYinal %'ol-.c

ETS-8.5 I

Exccl97 lox-030-scm223-IC
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3m Medical Department Study: T-629]EACTTOX-030 Report No. F-z@C--

Covance#6329-223laboratory Request NuTioer-U2279

Study 26WeekCapoWeTmmty Study@th PFOS. C)@o@.1" li--k-r
ProductN@ber(TestSubstance) T-6295(PFOS)
kia=: monkeysra
Method/Re%uion ETS-9-4IandETS-9-51
Analytc2lEciiupmentSytemN=ber soupozOI99

M-Ly- 33
F'de@e: Se,Anaclun=ts
R-SquaredVejue: SeeAnach@nts
slope SeeAmwhmnt3
Y-Inter@pt SeeAftwhm-ts
DateofExtmetaWAxa@fst IliG3/99SAL
DateorAnaly@Anatnt: tliC4t99.11/11199.Itlt&199LAS
DateofDataReductioWArtalyst. IItO&'99,11;12199,11/22199MMH/IAS
SampleData
WEEK 57 MONKEY SERA

Cmup S..Pl.a PFOS Concawtmtion RSD
ofpfos Std.N@.Dee* C"c.

n
IL

upOuLw % Roe MS/,MSD RPDgim I I
Method BLk H20 M-5 0830 <LOQ

H20 BM-5 1 07 <LOQ <LDO NA
.Ma= Blk RabtntS@ EUk-5 2.20 @LOQ

Rabbit-%enBLk-5 2.50 <LOO I,OQ NA
MKSI lC3g'-.M3-6 29.5 00237 0 192
M"11039-MSD-6 29 A O@0236 00236 00000453

QC -250ppb MKSI IC39@MS-5 374 112%
MK311039-MSD-5 380 114% 113% 2%

Gmup 1 105520.M 36.1 0.0299 16
Control 105526M 45 4 0.0364 00327 0005126

O@OnWkWday 105529F 59.9 O.D472 963
105549F 52.1 0,0419 00445 000385

GroupJ 105505M 71 1 29,5 7 83
MA-Dose 105523.M 79 4 31.9

'36

0 15mo*day 105539F 83,1 33.3
1
13

10555!F 'a 314 323 1 34
G@p 4 10351iM '66 66.5 '08
High-Dme 1055',ZM-

2_"
995 -180 !6@

0 75 mgtkgiday 105333F 2' 03 3 53
105341-- 2781 @09 106 3 S4

Lmt of Quantitaton(LOQ): PFOS 5 55n&@.L DateEntemdri3y 11115/99,1lt24/99LAC
DateVeri5o&By before06108/00i-KR

Datepmrycomcteda@fied D9/12/00nuyik09ilZ'()OLAC
PFIOS= PerO"@=c$W(Omte *- Althou&hlabeledu MSWSD-6, thc@werenotsplkedand@,lLcusedn bt"l LAC 11115199
NA - Not pph..bi, + Be@ irutmlvoh@e lessthm0.50mL,concmtrano@shouldbeconsideredtentauw 0,4179/00LAC

ExtractionVolme RAI%O-lnrrjwVol=c@FmalVol=e

ETS-8-5I
Excel9-, tox-030-wmn3-IC
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3m Medical Department Study: T-629ACYTOX-030 Report No. FACT TOX-030

Covance#6329-223laboratory Request Number-U2279

Sh@dy- 26 W"k Capztde Tomaty Study @th PFCS m (')no@lg@ Monken

ProductNumber(Tftt Substance) T-6295 (PFOS)

Mat@.: ).IonkeySe@

Method(R-o. ETS-9-4@ I and ETS-9-3 I

ArWytcal Eqiupment System N=bcr souPO20199

IrubwneritSoftwwcfVemon @M.sL),nx 3,3

Fdename: See Attachments

R-Squar.d Val@: See Anctwn-t,

Slope, See Attachtnmt3

Y-Lntercept S" Attact.@.nt,

Date ofExMzCWWAruLlyst, 11103/99 SAL

Date of AnalywA@Ax%alrti ll/04199. 1ltiim, Iitiv" LAS

Date ofData ReductioWAna"t 11/0". 1I/lZ'99,111'22199MMHGAS

Sample Data

WEEK 61 MONKEY SERA

Group SAMP4. 0 PFOS Conceptraden i Mtan RSD

D@ Conc. PFOS Std..

W@L I R.c ug/=L MS(MSD RPD

Method Blk )420 Etlk-5 0830 eLOQ

H20 BM-5 107 <-Oq <LOQ -- NA

Ma= Blk RabbitSm Blk-5 2.20 cLOQ

RabbitS@ Blk.5 2.50 <LOQ LC)Q NA

MKS[ 1039-MS-d 29.5 0,0237 0.192

MKSI 1039-MSD-6 29 4 0.0236 00236 -00000453

QC - 250 ppb MKS] 1039-MS-5 374 112%

MKSI 1039-MSD-5 380 114% 113% 2%

Cmup 1 105520M. 39.9 0.0319 12.3

control 105526.'A 47.7 0.0382 00351 0,00449

0.0 n%Wkglday 105529F 54.0 0.0433 4,69

105549F 57 7 O.D46 00448 O.DD210

Group 3 io5505M 684 27 4 189

Mid-D-. 10557,3M 995 35,9 31 6 598

0 15 ff%i*day 105539F- 94 390 0.742

105552F 95 : 38.4 39 2 0.293

Cr.op 4 05511 M 162 64.7 50,2

H.gh-Dme @05522.,i
1

339 136 1()0 50.3

0.75rn&W&y 05533F 271 08 0640

1 1 109 109 0697:0554,F 273 1 -1

Lumt ofQusnt=on (LOQ) PFOS 3 35 NWML Date Entemd'By: 11/15/99,11124t99 LAC

Date Verified/By: before 0610&100 TKR

Date p@ry coffcctedfvenfied 09/12100 nvnh. 09/12;DO 1,%C

PFOS - Aid@ugh labetedu MWMSD.6, that wac not ipikedand wiU be used= biwl'u LACII/15199

NA - Not appb@bic Se@ mtial @i=c l@ d= 0.50 mL. concen@bms showd be consideredtmtstw G4/28100 LAC

E.xbwoon Vol@e Ratio- ImtW VolumvFinal Voi=c

E7S-8-3 I

acal 97 wx-030-w@223-IC 9/IZIDO
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3m Medical Department Study: T -629 @A-& TOX-030 Report No. FAC'-" TOX-030
Covance#6329-223 laboratory Request Number-U2279

stay, 26 Wk C.p.W. T-.ity Stdy -th PFOS . Cy-@il- M@.ky.

ProductNmber(TtriSubmmcr) T-6295(Pros)
%(at= M-ky S..
M,thod(R@ Mg-4.1 -d M-8-5 I
All'y@.1 Eqp.-t Sy.- -4--, Rby 100699l@_t

sftw..V-@ M-Lr@ 3 3

S. Anwlm"

S- Aft.W-t.
S- An.,h@t.

Y-tm-.Pt S" Aftch-b

Ehft:f FAVUU../A.4y@ 04124= SAL'=

DetofAulyvWAAWy-t 04125=,M7W.Un&W.0510M LA-'@IAXIH:AD%'

Date ofd%ts RdacwwAAalyv 04,'27/W,05101=.05101100.DSM4/00W

Sample Data
WEEK 65 MONKEY SERA

Group smpi. 0 PT()S C.--Wsti" RSD

D- C-c. (pros Pros St&D-.
VML sf.Lw % Rec .@O.L MS/MSD RPO

Method aLk 0424Q-H2D Blk.3 0300 :LOQ
I 04240-H20 Blk.4 0.390 LOO LOQ NA

Mau= ft RBSU74()-S- Bik-3 0930 @LOQ

RBS042&&S- Blk-A 273 @LOQ LOQ IIA

mKso4240-sem Bik-3 864 16.9

MKS04140,-Sm Bik-A 110 0.00951 000144

QC -250 ppb MKS04240-Sm-?AS-3 310 1m

WKS04240-S--LtSD-3 236 92% 107% 1 27%
MX304240-Sm-MS4 306 119%

JAXS04240-Saa&MSD-4 326 127% 123% 6%

Group I I(lis2o)A 12,7 D.0194 174

C..tml M 526.'A 14@l 0.0236 00210 OLOO365

D@O MVWday *5529F 31.5 0.0364 143

W5549F 24,7 OM03 57 D 0360 -OOM522

G@p 3 05505M 0.0920

1091, 1 OLD269?4d-D- 05523M I
0.15 mSAWdy 101119F 344 393 6.18

261 360 -6M5 1 1 3 i o 2@32

C@.p 4 0151 IM: 254 52 5 60.3

HiBb-D- @al 5

.2

%1 597 131 1 915 552
0.75 mgrxwd.y 05533F- 465

I

4 !9 7 11,7

2 60 92 9 968

LLma o(Q@t3ta@ (LOQ) PFCS 5.35orml Dt. Eb@.A/By@ 05/01=. 05109/00 I.AC'CSH

DataV-F.& By: D&WW TYR
Data pmty 09112= w..k 09112,'DDLAC

PFUS - Perfluaroactm"Wf@t. s@ imta vol@

:

thm 0 50 mL, conc@tntom houJdb* @dnvd tmtab@, 0417&'00LNC

NA - Not ppli-bl@
V.I-. R@ -ltd Vol-.T,,.lVt-@

M-8-5

Excel 97 t-.030-.m223-IC 9,1ii0o
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3m Medical Department Study: T -629@A& TOX-030 Report No. FACT TOX-030

CovmcOfi329-223 laboratory ReciuestNumber-U2279

Study: 26W..k Cpl@k T..my Stdy uh PFOS . Cy....Ig- k%a@k,y,

Prodmi V=btr(Tm Subewce) T-6295(PFOS)

mum Mo@ky S@m
M@th.d/R-- STS." I-d E'rS-&5I
"alyucalrqw,.m SyUm N@b@ R.by100699

lnmwnerd Saft@WN,'@ M--Ly.. 3 3
FJ@: S. Adwhmrrb

R.Sqmed VWu# Sn AaWhmgMs

Slope: Sn AUWhmco

Y-1@.P. S. AV-h-
D@ ofExu@rdAradyw 04@24MO SAL4"

D," of A@@ly.WA." 04/2YW. 04,77,00Wn=. OSMVW IA&%M'ADV

t@."

f

D"

Sample Data

WEEK 69 MONKEY SERA

Cr..p I..Pk x pros C@.i-u.. RSD

D- conc. fPros Pros Sid.D-.

aV=L %ftL . % R" fIL M&IMSD RPD

%imhod Bli 0424G.H2o Blk.3 0.300 @LOQ
0420-H20 Blk-4 0.3" @LOQ -LOQ NA

M@L- BLk RB3*4240-Sm Blk.3 0,930 @LOQ
JLBSOC34&Sm Blk-4 2,75 @LOQ <LOQ

MSU240-Sm Eft-3 16 000750 169

,WS04240.SmBtk4 11.0 000954 000152 0,001"

QC -250 ppb W--44240-S-US-3 310 172%
W304240-S-MSD.3 ZU m 107% 2'?*/.

MK304240.3-US4 306 119%

mx3N240.3-MSD4 326 117-A 123%- G*A

Gr.up I 10552DM4 22.2 0.0432 7.71

C."Lrw 105526M 26 3 oom 00406 000313

0.0~.y losszw 3Z5 O@0421 752

105549F 24,4 0,0379 00400 000301

Gm'p 3 IOS505M 361 24.6 goo

N6d.D@ 1055zm 371 213 264 2,19

O@15 MWkgld-Y 105539F 459 369 100

105552F 406 320 34 S 346

c-p 4 lossilm 311 470 624

High.rkm. 105522M.

1

21_ $40 52 4
0 75 g/kgldy 105533F 411 73@7 700

lG5-U2F S25 711 ?5 0 525

L,= ofQ.==.n (LOQ):PTOS - 5,55-&-L DK, E.Un&By: OSMVOO,OYOWW LAR-CSII
Do. Vmfl.& By- O&M2= TXR

DK. pvy OWI 2= m,@jtDWI ZVC LAC

PFOS - mgW voh@ Un thm 0 50 mL. cmcmm.@. h@Wd b. c...i&,,dtcmauw 04,2&00 I.AC

ETS4.5 I

Euti 97 lox-030-aa23-IC 9. 1
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3m Medical Departmerit sz:udy: T -629 @A& TOX-030 Report No. FAC7 TOX-030
cov"ce#6329-223 laboratory Request Number-U2279

3tiWy 26 Wftk Cprik Taxic@ Sludywth PFOS m Cy@mc4gm Moarfs
ProduaN-umber(TINSubKmcl): T-4203(PFOS)
Mwm monlgy Sm
IA.thodAt@n- ETS.".: -d ET3-8-5 1
AAW.,.dcWEqUtp@ Syu @@b@ Rutry 100699
]@@ M..Lym 3 3
Fd@: S. Azt.h..u
R-Squamd vwu: S. ANWA@
Slope: St.Av-h@
Y.Lm-": S. AM.CH-

D.u :(Ea@.t-VAA-tY- 04124@00SALXRK
Des fAR*MWMmiyg 04/2M. 04M/00. 04t2g=. C".VOO IAS.%t\ffADV
D- fD" OAMM. OS.-OL.M.090M QSMLM LAS
S@ple Doin

WEEK 73 MONKEY SERA

Pros C@estrath RSD
C-. .1d.D.@ I PTO
,f/,L g,:Lporro%SR uV@L MS/MSD RPD

\ikb.d131k OG4*-H2o aik-3 0.300 @LOQ
042WH20 9&.4 O@3" @LOQ NA

Mmm Blk RB3O-C24O.3mBA-3 0.930 @LOQ
RRSOC240.SMBlk-4 215 LC)Q LOO MA
W=4244@.S=Blk-3 86-4 000750 169
WLW42WS-Bik4 11.0 0 omu 000852 0 001"

QC -2M ppb mxsD424s@s-US-3 ])a IZZ%
.MKM4200-S@MSD-3 236 "%
MXSU240-3-MS-4 306 1is%
NOCS04V&S@MSD4 326 17)-A -12.3% 6%

C-up 1 M320M. 22.2 0.0431 323

Control '"326M 17@6 0.0269 o035O 0.oils
0.0 &4Wdy )05329F 22@6 0.0386 -76

ms549F U.7 0,0345 0.0365 000284

G ..p 3 *5505M 163 74,0 17.1
@,W.D- M3523M+ ist 306 213 4 "

0.15.9&wd" W5539F 160 279 113
105532F- 131 23+7 259 2+91
*4"jllM 403 35 1G-.p 4 so 2

Hi&h-Dm 20@322?A- 374 --733 U 4 173
0.75 ,gItWdy :35533F 326 54 5 191

!055c-r. =7 240 1.7 131
L.w fQ@ (LOQ)PFOS 5 35 Do. Fjgm&By OSM3MO.OS"= LAC CSII

D.u V.,ido&By Ofi'O2tOOTKR
Dw. p.,Uy 0*12MG m.@k "112100LAC

PFOS - PttlMwrooMW=Wrmgc - S- in" "h@ k. th.0.50mL. h..Idb@I.-d-d D4,2&100LAC
.4A - @iOtUPPILCtb[C

F@ummm Vol=* Rmmo - INXW Vol=&FmW %'oM=,e

ETS-8-S.1

E ..19,
lox.4306mra=3-IC 9-1Z=
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3m Medical Department Study: T-629$Ac7rTOX.030 Report No. FAC--RTOX-030
Co,ance#6329-223 laboratory Request Number-U2279

sn-tr 26W-.I,cqwk T-way &-4 .9h PFC)S- C),...ig.A-kr
Prod= 4-bg,(T.*S.b.M@) 7-6293(PFOS)
ma@- %4-k.y3-

VALh.&%-, ETS44 I d ETS-2-5I
A..ryL@*EqLvm@ Sy- - N-b- Ruby 1006"
[@mu.matsft-vv-:, NU.LY- 3.3
Fdo@, S..A=Wn@ms
R-Sq.wW VW-: SetAtLKtunents

St." S..Aawl..,"
Y-1@cpt S.Adh@
D@ :fF=.u.WADdyN 04r4l4M SALXJK

Diu fAnat)iWAra": 04aS'DO
'
OU77MO. OV7M OVOIW IXS'@M"ADN'

D- fD-RW@An.": 04/77= OSiOlM.OVOIIOG.OS06M IAS

Sample Dots
WIEEK 77 MONKEY SERA

creep pros ... RSD
Dose C-@ ofprw Pro$ Std.D.,.

."L W.L - % R@ C-L %43,?ASD RFD

U.th.dBlk 0300 <LOQ
04240-H2OBik4 0390 @LOQ

Mom Blk RSSM240-SM EU-3 0930 @LOQ
RBSU240,S-BIkA 275 <LOQ ILOQ NA
MK-gU240-SeMB&-l 8.64 0.00750 16.9
MKS04240-SeMB&4--- -11-0 00095 1 000952 000144

QC -2SO ppb MKSN24O.B-M3-3 310 122%
MK304240.3-MSD-3 236 92% 21
MKS04240.5@MSA 306 119-A
PAKS04240-s@MSD4 326 127% 6%

cmup I toss2om. 12.7 o,033.4 Ito

CordrW 10552CA- 11.9 000259 002% 0 DOSIS
0 0 mWkVday 1055VF 21,9 0.031, 546

lG5S49Y. Is2 0.0294 a 030i 000167

C@op 3 10550SN4- 12D ZLI 210

Mi&D@ 105523M, 101 2.3,0 1 D 632

0 15.&Udxy 105539F- 101 17.3 277

10555IF- 70,3 125 230 6.37

Cmup 4 10551im 424 319 63 8

H.gb@D@ 105522M Sli 170 32 3
075 &&Vdy 105533F 463

- 5
336

'alO5S42F- 434 570 191

L-a .1 O..nWA@ (LOQ)!PFOS 5 55 -&'-L Da. E.Urd)By OYOUN. OYD9= LAC@CSII
Dde V-&df By 06M2MO TXR

DKt pmty comnedN@Agd: OlwI2MO ffvn?L09/1',IDOLAC
PFOS - Pafluwooctan"Wfmmie + S@ LNAW vobm im thm 0 50mL, concntm.@, houldbec.mdcfed lmmve 04!23M LAC

.4A- Notapphcabk
E@- Vi- R@@ - T-@-IVh-.1f..lN.1-,

ETS-4.5 I
Ex,d 91 9;1-%

3
M
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3m Medical Department S--udy: T-629$AC7rTOX-030 ReDort No. FACT TOX-030
Covanc@06329-223 laboratory Reques'@ Number-U2279

sludy u wk cpw. 'foam Uidj@thPFOS
PmductNumba(Testsubowce) T-6295 (PFOS)

MMU. 14.m.y S-

M.Lh@d'R- ETS-2-4,1 wLd ETS-3-5,I
A@.IYUW Eq-Pm-W Sy@ N-b@ R.Ply 1006"
l@ S.R-.V- Nt..Ly- 3.3

FU@: S..AD-hm.-I

R.Squw" Vaiw So ARKNrAw

31-" S44Anl@

Y-in@-Pt S. Abtn@

D@ :rEnruoWA@.iyK 04,74= SAII=

Dal FARWYIWAMIYK: 0412YW.04fZ7MO.OVMMOVQYW IASNO."ADV

D@ OrDes R-40,b.VA.": 04/77=. 01101=. OVOIM OS@04M IAS

Sampk Data
WEEK 79 MONY@EY SEI;LA

a-" S..Pi.. Pros C.Ma.mu.. M... RSD

D- C... fPFDB PFOS Sid.D-

.V L t/.L.,% R., M&'MSD RPD

L6.LhodIft 0424&H2O Bik-3 0300 -LOQ

04240-H2OBlk4 a 3" @LOQ <7.(Y@ NA

W..= Elk ItB304240-S.. Blk@3 0930 <LOQ

Rasoduo-s- Eak@ 2.75 -LOQ NA
MX3"240.SmM-3 8.64 OLOO750 169

FAK304240.3- Blk4 110 0009S4 000152 D 001"

QC -250 ppb ?4K3042@W3@MS-3 310 im

-MX30424(@.-S@M=-3 2m m 10-/. 27./.

MXS"24&S@MS-4 304 119%
MXSCM24&3-MSr)4 326 127% 1ZP,4 6%

r-P 1 W5320M id 1 0-0194 133

C.@dfd IOM26M 17.9 O.D236 00,115 0002%

0.0 WU4" 05329F 221 o.out 146

105@49F 13.6 0.(1211 0 D243 0,00355

ivssosm 152 ll).7 4.22

M523M III it's !9 i 0905

0.15 g&wdy M55'JgF 142 221 940

IC3552F 133 19,9 '1 4 2voi

G@p 4 iossii-im 293 22's 63 1

High-D@ 105522.1M- 321 394 41 1 159

0.75mtwd" 105@23-IF 262 2.79

105542-IF 253 :0@ 414 1.15

Lmm ofQ%==aam (LOQ) PFOS 5 55 gftL DS& E@*My 05103M.O"IOD LACCSH

I),"vfflfit&By. O6m2m TKR

Do,p.,Nyc@.dh-Mf.d 09/12'OO-mkOg/12,DOE.Al'

PFOS S@ in@ @t@ lm Om 0.50mL conc.@@.- h.Wd b. c.-dmd (mw@ 04rlt,00LAC

NA - Not WpUcabLe
E@- V.1- R&U. - U." V.I-.F.W V-i-

acel 9@ w..030.=.M-IC
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3m Medical IDeT)artment Study: T-6295.7 Report No. FACT TOX-030
FACT-TOX-030 laboratory Request Number-U2279

Covance# 6329-223

Study. 26WcckCapsuic ToxicityStudywithPFOS inCymi@-IgusM,,nkc%,

PniductNumber(Test Substame): T-6295 (PFOS)

Mauu: Monkey I-i%-w f-ticn=c See Allachrr)cnl@

Mc&iod?Revision: FACT-M-1.0 & FACT-M-2.0. 2.1.FT@-8.1 R..@quwcd Value. See Artach=nls

Analyucal Equipment SysLcm Numi@ Ameba 062493. Madclim (M ID". r).,@yO S- Atta@h=ni@

]muu@nt Soft.aie/Venwn MassLynx @.2 & 3,3 Y-Imm@@pt .4;mALt2ch@n"

Date fEx:racti.VAmly.t: 0918,99. O&tl 1199.05123/00 SAH/SRP/St-.*FJ%Al.

Date of Analysis/ArLal)st. 05119199,05/22M. 06/09M. ON14/99. 07/29/99. O@f25/00 KjHiHOJIMEFJiAWIA.3

O.I.,,fData Reducu,4VAmly,i 05/20&9. 05/25/99,O&ID/99. W22199, 09.104199.10/12199.50,'26M KJHFHOI NEFJMMHIIAS

Sample Data

MONKEY LIVER Week 27
Group Sample 0 PFOS concewuudm Mmn RSD

Dwe Cok- c@.

01

PFX)S Std.N,.

offo(a W.=.. M.VMSD RFD

Method Blk RBLDS]89-H20 Blk.3 0.00 <LOQ
RBLO5189-H2 0.454 <LOQ NA

Method Bik RBLD6ll9.H20 BLk- I1 0.1)0 <LOQ

RBL.061 M..-- NA NA <I.OQ NA

McthM Blk 0523G.H20 Blk-5 o@ <LDQ

05230@H20 Blk-6 1.64 <LCQ <1.(X@ NA

Mwm Blk RBLDS189-LIT <LOQ

RBLOSI89-L@T ,0.4003 <LOQ <I,OQ NA

Matrix Blk RBLD6119-L@-r Blk-II o@oo <LOQ

RBLO6119o NA NA <LC)Q NA

Matrix Blk RBLD5230-L@-r BLk-5 1.2.@ <LOQ
RBLO523&L%T Blk-6 0.391 <LOQ @[.OQ NA

Matnx But MKLDS230-Lvr Blk-5 15.2 <LOQ

M"5230-Lvr

Blk.6

9,7 <LOQ <LDQ NA

QC - 230 pph 105508m-ms 492 174%

05119/99 105508M.MSD 305 iim 1421,

QC - 250 pph 105517M.MS 3()0 101%

0& 11/99 105517M.MSD 305 103% 1021,

QC - 250 ppb MKLDS230-MS.5 332 111%

OSf23/00 MKLO5230-MSD-5 292 98%- 1()4" 13,@

GroupI 105509M 6)11199 564 O@564

Control 105517M 6/11199 143 0.143

0.0 mg/kglday 105-148M -..- I1 477 0,477

105517M 51i@" 119 0,119 R

105519M 5 9199 91 O.D91 22.2

105527M
51

1 &199 129 0.129 0.121 C)0269

105530F 128 0.129

10553]F 112 0.112

105535F 87 0.097 169

105544F 97 0.097 0.106 00179

Group 2 1(15514M 19237 182

L@--Dow IW575M 22709 227

0.03 mgkS/day 105516M 11417 11.4 270

lvs2im 167.14 16.7 17 A 4

105537F 228 IR 22.8

105541F 24947 248

105547F 623 283

cxt- 5123/00 105547F 20102 20.1 9 73

10555OF '2'0'735 20.7 22.1 2.11

Gmup 3 105510M 42169 42.2

Mid-D,nc 1055]SM 96173 86

0 15 mglkgtda) [05524M 59673 59@7

105529M 48201 49@2 59.8 195

105532F 80421 80.4

105539F 49590 49.6

105545F 66-532 66.5 214

1055"F 81376 91.4 69.5 149

C@.p 4 105507M 4,12474 412 6.01

Higl@D.- 105512M @ 8721 379 396 219

0.75 mS*4/day 105.S34F 280575 291

IQ553,6F 25(@669 257

IC554OF 267329 267 S,O()

105551F 287223 287 273 136

L@.1 -f Q@utal@ (LOQ): PR-OS - 30 0 ngig Date EaLcraYBy: 05/25199. O6/lOi99. 06122/99. 10@12N9 I.AC

Date Verified/By:0&02tM PJW. OW5/00 TKR

[)arePunry coffwtcdvcrirv.&"/12)00 mmh. 091121001,AC'

NA - N,x ")zc4 notappl@hi.

PPOS - Perflw@=@ulfinate Smpic dcu@mdm ouW= aW wm not u)cludedinany calculaix,m

Sample used forMS/MSD appun tobe spikedaccnuntingfm I,iwmo,%ffies. gaznpic105507 & 19 willberexlncted

,S=pic [Of,507M willbe used forthe MS/MSD and 105518NI c,@c. Verified,

R=S=plt=xu@iodaWngwiLhMS/MSD. This@alue@@m,iu"- inin@@icutat@,m,

S=p@c dctemirmd an )utlierand wu not imludcd inw@ calculai%,ns.W@ mcxtractcj

FAC7. M-2@ 1 9/12100

Exccl97 tox-030-h@w223-1 B,xls I." I'm
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ATTACHMENT F

EXAMPLE CALCULATIONS

Formula Used for Sera Analyses in Study FACT TOX-030

AR (ng/mL) x DF x SC x FV (mL) )< 1.0jig = pg/mL x PC = Reported Cone (Mg/mL)

EV(-m L) 1000 ng

Calculation Used for Group 3, Week 1,Animal ID 105505M

287 ng/mL x 10 x 0.9275 x I mL x 1.0 gg 5.32 @ig/mL x 0.864 4.60 pg/mL

ML 1000 ng

AR- Analyticalresultfrom MassLynx summary

DF- Dilutionfactor

SC-PFOS saltcorrectionconstant(0.9275)

FV-Final extractvolurne(1.0mL unlessotherwisenoted)

EV-Volume ofseraextracted

PC-PFOS puritycorrectionfactor(86.4%)

Formula Used for LiverAnalyses inStudy FACT TOX-030

AR (ng/g)x a curve(1)x SC x DF x 1.0pg = pgigx PC = [PFOS] sample(Aglg)

-ds-a-mp-Te- 1000 ng

a curve isassumed tobe: I g liver

5 mL H20

Calculation Used for Group 3,Week 27, Animal ID 105510M

524 ng/g x I g/5 mL x 0.9275 x 100 x 1.0gg = 48.8gg/g x 0.864 = 42.2 pg/g

0.9963 g/5mL 1000 ng

AR- Analyticalresultfrom MassLynx sununary

a cur-ve-Density of theliverstandardcurve,assumed tobe Ig Iiver/5 ml water

a sample-Density of theliversample (1 g sample/5 mL H,O)

SC-PFOS saltcorrectionconstant(0.9275)

DF- Dilutionfactor

PC-PFOS puritycorrectionfactor(86.4%)

3M EnvironmentalLaboratory Page F-1
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ATTACHMENT G
INTERIM CERTIFICATE OF ANALYSES
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laboratory Reques@'- Number-U2279

INTEPJM CERTIFICATE OF ANALYSIS
Revision1(917100)

Centre AnalyticalLaboratoriesCOA Reference 023-018A

3M Product: PFOS, Lot 217

Reference#: SD-018

Purity: 86.9%

Test Name Specifications Result

PuriW 86.9%

Appearance VA-dteCrystallinePowder Conforms

Identification

NMR Positive

Metals(ICP/MS)
I. Calcium 1. 0.005 wtjwt-%
2. Magnesium 2. 0.001 wt./wt.%

3. Sodium 3. 1.439 wt./wt.%
4. PotasSiUM2 4. 6.849 wt./wt.%

5. Nickel 5. <0.001 wt./wt.%

6. Iron 6. 0.005 wt./wt.%
7. Manganese 7. <0.001 wtjwt.%

Total% Impurity(NMR) 1.93wt./wt.%

Total% Impurity 8.41 wt./wt.%
(LC/MS)

Total% Impurity None Detected

(GC/MS)

Related Compounds -

POAA 0.33 wt./wt.%

ResidualSolvents(TGA) None Detected
T-Purityby DSC Not Applicable

InorganicAnions (IC)

1. Chloride I. <0.015 wt./wt.%
2. Fluoride 2. 0.59 wt./wt.%
3. Bromide 3. <0.040 wt./wt.%

4. Nitrate 4. <0.009 wt./wt.%

S. Nitrite 5. <0.006 wt./wt.%

6. Phosphate 6. <0.007 wt./wt.%

7. Sulfate4 7. 8.76 wt./wt.%
OrganicAcids' (IC)

1. TFA 1. <0.1 wt./wt.%

2. PFPA 2. <0.1 wt./wt.%

3. HFBA 3. 0.10 wt./wt.%
4. NFPA 4. 0.28 wt./wt.%

Elemental Analysis':

I. Carbon I. TheoreticalValue = 17.8% 1. 12.48wt./wt.%

2. Hydrogen 2. neoretical Value = 0% 2. 0.244 wt./wt.%

3. Nitrogen 3. IleoreticalValue = 0% 3. 1.74 wt./wt.%
4. Sulfur 4. TheoreticalValue = 5.95% 4. 8.84 wt./wt.%

5. Fluorine 5. lbeoreticalValue = 60% 5. 54.1wt./wt.%

COA023-018A
ExactCopy of Orig;,nal

Page I of3
LAL
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laboratory Request Number-U2279

INTEHM CERTIFICATE OF ANALYSIS
Centre AnalyticalLaboratoriesCOA Reference#: 023-OISA

Date of Last Analysis: 08/3 1/00

Expiration Date: 08131/01

Storage Conditions: Frozen:5-IO'C

Re-assessment Date: 08/31/01

'Purity= 100%.- (sum of metal impurities,1.45% +LC/MS impurities,8.41%+Inorganic

Fluoride,0.59%+NNM impurities,1.93%+organic acid impurities,0.38%+POAA,

0.33%)

Total impurity from alltests= 13.09%

Purity = 100% - 13.09% = 86.9%

2Potassiwn isexpected in thissaltform and isthereforenot considered an impurity.

3
Purityby DSC isgenerallynot applicableto materialsof low purity.No endotherm was

observed forthissample.

4S
ulfurin the sample appears to be'converted to S04 and hence detectedusing the

inorganic anion method conditions.The anion resultagreeswell with the sulfur

determination in theelemental analysis,lending confidence to thisinterpretation.Based

on theresults,theS04 isnof considered an impurity.

'TFA Trifluoroaceticacid

BIBA Heptafluorobutyricacid

NFPA Nonofluoropcntanoic acid

PFPA Pentafluoropropanoic acid

6'Meoreticalvalue calculationsbased on theempiricalformula, C8F17SO3-K+ (MW=538)

This work was conducted under EPA Good Laboratory PracticeStandards (40 CFR 160).

COA023-018A Pagc 2 of3
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INTE)UM CERTIFICATEOF ANAL YSIS
CentreAnalyticalLaboratoriesCOA Reference#: 023-018A

LC/N4S PurityProfile:

Impurity wtjwt.%
C4 1.22

C5 1.33
C6 4.72

C7 1.14

Total 8.41

Note: The C4 and C6 values were calculatedusing the C4 and C6 standardcalibration
curves,respectively.The C5 valuewas calculatedusing theaverage responsefactors
from theC4 and C6 standardcurves.Likewise,theC7 value was calculatedusing the
average response factorsfrom theC6 and C8 standardcurves.

Prepared By:
David S.Bell Date
Scientist,CentreAnalyticalLaboratories

Reviewed By:
John Flaherty Date
LaboratoryManager, CentreAnalyticalLaboratories

COA023-018A Page 3 of 3
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INTE"M CER TIFICATE OF ANAL YSIS
Revision1(917100)

Centre AnalyticalLaboratoriesCOA Reference 023-018B

3M Product: PFOS, Lot 171

Reference #: SD-009

Purity: 86.4%
Test Name Specifications Result

Purity' 86.4%

Appearance WliiteCrystallinePowder Conforms
Identification

NMR Positive
Metals (ICP/MS)

I. Calcium I. 0.017 wt./wt.%
2. Magnesium 2. 0,007 wt./wt.%
3. Sodium 3. 1.355wtjwt.%
4. Potassium' 4. 6.552 wt./wt.%
5. Nickel 5. 0.003 wt./wt.%
6. Iron 6. 0.004 wt./wt.%
7. Manganese 7. <0.001 wt./wt.%

Total% Impurity(NMR) 1.00wt./wt.%
Total% Impurity 10.60 wt./Wt.%
(LC/MS)

Total% Impurity None Detected
(GCIMS)

Related Compounds -

POAA 0.30 wtjwt.%
Residual Solvents (TGA) None Detected

Purity by DSC Not Applicable'

Inorganic Anions (IC)

1 . Chloride I. <0.015 wt./wt.%

2. Fluoride 2. 0.27 wt./wt.%

3. Bromide 3. <0.040 wt./wt.%

4. Nitrate 4. <0.009 wt./wt.%

5. Nitrite 5. <0.006 wt./wt.%

6. Phosphate 6. <0.007 wt./wt.%

7. Sulfate
4

7. 8.82 wt./wt.%

Organic Acids
5(IC)

1. TFA 1. <0. I wt./wt.%

2. PFPA 2. <0. I wt./wt.%

3. HFBA 3. <0. I wt./wt.%

4. NFPA 4. <0.25 wt./wt.%
Elemental Analysis':

I . Carbon I . Theoretical Value = 17.8% 1 . 12.08 wt./wt.%

2. Hydrogen 2. Theoretical Value = 0% 2. 0.794 wt./wt.%

3. Nitrogen 3. Theoretical Value = 0% 3. 1.61 wt./wt.%

4. Sulfur 4. Tbeorctical Value = 5.95% 4. 10.1 wt./wt.%

5. Fluorine S. Theoretical Value = 60% 5. 50.4 wt./wt.%

COA023-018B
E)= COPY of Odginal
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laboratory Request Number-U2279

INTERIMCERTIFICATEOFANALYSIS
Centre AnalyticalLaboratoriesCOA Reference 023-018B

Date ofLast Analysis:08/31/00

ExpirationDate: 08/31/01

StorageConditions:Frozen:S-10'C

Re-assessmentDate: 08/31/01

'Purity= 100% -(sum ofmetalimpurities,1.39% +LC/MS impurities,
10.60%+InorganicFluoride,0.27%+NMR impurities,1.00%+ POAA, 0.30%)

Totalimpurityfrom alltests= 13.56%
Purity= 100% - 13.56% = 86.4%

2Potassiumisexpectedinthissaltform and isthereforenotconsideredan impurity.

3purityby DSC isgenerallynotapplicabletomaterialsoflow purity.No endotherm was
observed forthissample.

4Sulfurinthesample appearstobe convettedto S04 and hence detectedusingthe
inorganicanionmethod conditions.The anionresultagreeswellwith thesulfur
determinationintheelementalanalysis,lendingconfidencetothisinterpreta5on.Based
on theresults,theS04 isnotconsideredan impurity.

'TFA Trifluoroaceticacid
HFBA Heptafluorobutyricacid
NFPA Nonofluoropentanoicacid
PFPA Pentafluoropropanoicacid

6Theoreticalvaluecalculationsbased on theempiricalformula,CsFl7SO3-K+ (MW=538)

This work was conductedunderEPA Good LaboratoryPracticeStandards(40CFR 160).
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INTERIM CER TIFICATE OF ANAL YSIS
CentreAnalyticalLaboratoriesCOA Reference#: 023-018B

LC/MS PurityProfile:

Impurity wt./wt.%
C4 1.03
C5 1.56
C6 6.38
C7 1.63

Total 10.60

Note: The C4 and C6 valueswere calculatedusingtheC4 and C6 standardcalibration
curves,respectively.The C5 valuewas calculatedusingtheaverageresponsefactors
from theC4 and C6 standardcurves.Likewise,theC7 valuewas calculatedusingthe
averageresponsefactorsfrom the-C6and C8 standardcurves.

PreparedBy:
David S.Bell Date
Scientist,CcntreAnalyticalLaboratories

Reviewed By:
John Flaherty Date
LaboratoryManager, CentreAnalyticalLaboratories
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ATTACHMENT H
REPORT SIGNATURE PAGE
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AndrewM.Seacat,15tl-t:r,St@idyDirector Date

John L.BOenhoff,Ph.D.,Sponsor Representative Date

Dale L.Bacon, LaboratoryManager Date
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