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& 1 SUMMARY

‘Thisreport details amethodof analysisforperfluorooctancicacid (PFOA)inserum,
PFOAisextracted fromsembyproteinprecipitationin scetonitile,‘QuantificationofPFOA is accomplished by liquidchromatographyhandemmass‘spectrometry(LC/MS/MS)analyisusing selectedreactionmonitoring (SRM).Toechericl fom of PFOA vs sein me
‘Thelowerlimitofquantitation (LLOQ)forthismethodis10ppbforPOAinsem.

is singextractedcalibrationQuantificationis performed. standardscontaining an

“Thismethodwas developedusingmonkey serum.Theover]percent recovery&sania dviion fo PRON ny can 1,10 nd oy£6.9%(Table T).

Atoprescntativecalbrioncarve for PFOA i monkeyserum is how inFigure| 1. Represctative chromatogramsfor PFOA.in motkey serumate.shoves| Figures2to4.
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L 2. EXPERIMENTALCOMPOUNDS
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® 3. CHEMICALSANDSUPPLIES

31.Canes
Celwecage“Methanol(MOE) HPLC EMSceocs  JT90932
Acetonitrile(ACN) HPLC BMScience: AX0145-1
‘AmmoniumAcetate Reagent Sigma-Aldrich A-1330Coma ET ate AIOlil rll ronal i

32.STANDARDS

Sl Tae Fay Se

aad
(PFOA) Products.
perfluoroctancicacid, NA 9635 DuPont.2afQ™TRTH Dee
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® 33.EQUIPMENTANDSuppLIES
EeTeweeySow —Cras SptSohcritceitg es ToaDir icesGOAL 1002000) Dram yyCEN po cg ensFre FaarsonSantontyparteit oir Kepumerite fone Ne2mLclear HPLC vial kit (cat # 5181-3400) HPSoni neni(rn, vaio FotisSe :ERSwdHL AvianrtieeEikomei ny bei rd peti i morneysmef

Noe1 Irr como, woopicava gyrecommended(uibes,pipes,etc.).» FI FINS tak Cos cc eqipon, ci PoEHPLCvialsfortheHPLCautosamplermustnotbeused, i. 5 Ws etce mimeD oi Asse TyPE oferred4 inehesrs htsitstsoelta sends mp5 The ret cx a gd wien omeCm rant nsmove wie orFy
24.Scumone
® 2 mn wewien is peur by ping§ 0.158ofammonium acetateand dissolvingin 1 Lof OonniSaty Wate,| Net:Thetriodeoieocics,htstn| yepd mgondc,ete

| Sop rete
| . i

000160



@ 35.PREPARATIONOFSTANDARDSAND FORTIFICATIONSOLUTIONS
Analytica standards1 vedfsthepurposes:1. CabbraionStandards —Thesestdardssoprepared i controlmonkeyserumandsreusd10caliente theresponseof thedetector wid insyanalysis.

2. LaboratoryContao Spikes —Thesefortificationsaeusuallypreparedst.‘conocnatonscomssponding tothe LLOQtd 10xLLOQ odaewed1determine analyticalrecovery. Laboratorycontrolspikes are prepaincontolmonkeyseu.3. MatixSpikes These ortifcationsare preparedbyspiking oto th eldsamplesstknown concentrations.Mata spikes are sso 19 evaluat theffec ofth samplematixonsnalyicalrecovecy.
‘Thesolutevolumesofthe siadardsmayb viedbyth analystsslong sthcommectproportions ofsoluteto solvent are maintained. Alternate boncentrationsmaybeprepared 1s onga5the Preparation nd concentration sr cerry| oordedin horawdan. Noto also that additions) concemsionssay. 1| preparedif posssry.

| 3.5.1.Stocksolution| Properindividual stock solionsof ~ 100 gl.ofPFOAand "C-PFOAbyweighingout ~10mgofanalyticalstandard (correctedforpurity)anddilute 10 100mLwithmethanol 1 a 100. volumens cs.| Exch stock soluion a 135mlLDPEbores) 1sto be.sioedin 3. tiger 12°C 1 6°Ca isalefoe amaxi pesodof1 peas~9 romthedatof preparation.
3.5.2. FortificationSolutions
2 Prepare  fotificaion standard of 100pLforPFOAby iltng100 lL.ofthe PFOAsoltiondescribedin 3.5.1to 100mLwisostonitilinavolumere ak.
bo Prepars afortificationstandardof 10pg/ml,for “CPFOA bydiluting 10mLof the PC-PFOAsluion describedfn35.110109‘mLwihacetic fnvolumetricflask.Prope focificaionsanta of LOpp.for PFOA.consining0.005pg/mL.ofPC-PFOAbydiluting 100mlofthePFOAsoosdescribedin 3.52. 22d 0.5mLofthe "C-PFOA soluriondesesind os35210 100mLwith acctonilen 3 volumet fk@ Props  foclficaion sanded of 0.1p/m.fcPFOAcontsiningGomaCRONb dining LOml oftoPFOAslodescribedin 3.52 nd 0.5mLofte solutiondescbed in352110 100mL withstrc inavolumetsfase. Pizpae fonction standard of 001 pg/ml. for PFOAconning005pg/mL.ofPC PFOAby diluting 0.1mL.of the FRO sonics

orp omc Passer
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| describedin 3.5.2 4040.5mLofthe “C-PFOAsolution described in® 352b10 100 a.withactonitdle in avolume lsh.
Sto allforiicaion standardsolutions inarefigerato in125-mLLDPEbotles)st 2°C 06° for a maximum periodof 1 yeafrom thedots ofepeation afrwichtime it necessry tomak newstandart snghestock sohuion.
3.53. Calibration Standards
Thecallrcon standards ar process throughth extraction procedure,identical to the samples. The fortification of the. sunday pepe;‘exactionsdoneaccording thefolowing ble:

"ConcOF Forteation Vamsi GamoMixed Volme(l) Conmol EurRorication ‘Sample(mL) CalibenticSolution Sunda!
A————Troo 0 01 201 50 o1 001 10 oi 1001 2 ol 20—0l_0a om

| 4. METHOD
~D 4LProwDuona |@ The Bowdiagram ofthemetiodisgiven below,followedby adotaleddescriptionofeachsep.

MethodFlowDiagramMeasure 0.1mL.ofsample(using disposablemiceopipete)syspineign
i{ Piapeincine

i iLOM aussi
| 42.SunProcesses
| Nosimple procesin isneededforserumsamples. Howes,fvzen samplesstbeallowed to completly thaw,wide, roomtempera, Santis

EomResees
Pugs 0ar20
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| storedxefigecatedshouldalsobeallowedtoequilibratetoroomtemperate. All& ‘samples mustbethoroughly mixedbefore being sampledfarextraction.

43.SunPrzmancron
aEach batchofsamplesextracted(typically30orless)ranst includeatleastco encon (iis Nbwlcr eg od mtxcou (ost Hrpry5. To pepeehhlbsxdin dpiNe eteeroomCascio‘a ca ro pa ied 3 toonimpi ay to Fool 1vty

Pr \
1. Mesos 0 mk.of le to 2a.rentcmt octwith analyteasneeded,closelid,and vortex ~10seconds).2 hdcor wascoin a Sao(comin x leninveh a,2dr 0005 ervs fst3 Coienm4. AnalyzesamplesusingelectrosprayLC/MS/MS.

45. QUANTITATION

~» 45.1. LC/MS/MSSystemandOperatingConditions& Instrument: PESCIEXAPI 4000 BiomolecularMassAnalyzer
SCIEXTurbolonSprayLiquid IntrodactionInterface

Cup Detox
Som PS Amz

HPLCEpugmen ovot Prkt)Seis100
Quatpamp GI311AfrmAiea| Ce Compan 1316

1 Note:Two 4 x 10mmhypercarbdrop-inguandcartridges(Keystone, #| B40L7400)wo tac inteaferth ips veeso Bo Lt| pin pyiseesogBleand/orHPLCsystem.

— nett
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| HPLCColumn: GenesisCy(Tones Chromatography),2.1 mm x 30 mum,dy.& ColumnTemperature:30°CInjection Volume: Sy.MobilPas A): 2MAmorimAcestenOSolyWaterNobilePhase(5, che
%4 %B liwou © Hema3 © 0335 0 100 033 0 100 037 o 1% a37s © @ 0s5 © © 035 © @° 03u o © ,5maybeneccsay ©adjust theHILC gradicat inonder tooptimize instrumentperio

Tap Appeosie| POA Nepive ga “23minUCPFOA Negative 415-5370 ~2.8min.

heseniondmes myvay,  dayo-ybasi, depenonthebth of— ble phecl. Di inionie iscepa wiD 2101 th ih conti ough teate pelea ps| ierpecedoughosth lyon
ot: aaka LCIMSIMSsyste maybo usedonce demonstratedtoboivi
452. Tine FlePramas
oemas specizonete i tuned for thealy byinfusinga~ 1pga. sadasolution of PFOA (10minwin nonpugeh 220| 1oscom CO a) osA anTsom03Linow te Thsueily ed fo pm| edforthe proceso.Coeteak sdeg1

aresaved 25 atune file.Thistune lei thenusedduringroutineenalyss.433, CaltrainProcedires©Ittecamedwt 54)ofcachculbenton andthe| ng
Eames oo Pst
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|
toaa uesfor quan, Liverwandard curve ara.& ipe sss ntPoheSTEESOE‘statisticaloutlierbyusing outliertest (e.g. lest),SEE nT REESEEEhETEe,Tre:209925 (Z20.985). IFcalibration resultsfalloutsidetheselimits, thenSES SaEr orTT

a Injectthesamealiquot (5iL) of each standard,sample, ,control,etc.
<2 —

A| Szmm| EES terEEEL. SemD> sample set. In eithercas,calibration standardsmustbethe firstandJayEke| Stars| ErcnITERTEEni
‘withinthestandardcurve range.

e Fortificationrecoveries falingwithin8510 115% (80to120% forlevelsat——rr—
| 5 Samples in which 00 peaks sredeta i.signal ntrio<3.1) heetcoSree

_— ——
~~

000165



L timesbutarelessthanthelowestconcentrationofthecalibrationstandards& (10 ppb where LLOQ = 10ppb)willberepartedas <10ppb.

4.6.ACCEPTANCECRITERIA
Thefollowing criteriamustbemet toensure the presenceofPFOAand UC-on

1. Tonoumaiogrsost howte lloinpeFRO: stats on 30soret413a
"C-PFOA: 2daughterionat370smufrom aparentof 415amu

2. Anysepestomtd lak tbe tes 1dowe thntheLLOQ.Anyanalytepresentinthereagentblankmustbeatleast5-foldlowerthanthe LLOQ.

3Born 1ctcs matsi iev 115% (R020 or or soLL of po en 35.tnd fuieaion(i con ple lng.Sonn epekwaa atoion ofbo ot py ibecoite pal ge BO ee eeitetoeld
4 pnycbt denfou be sisi or by igiacis ayee lr 7 8 11CE esofcainsassstleerSi35of hlwa ofst eedmt xL meene

? 5. Thecomelationcoefficient )forcalibrationcurves generated must be| 209925(720989). Ifcalibration resultsfalousidetheseLimits,then| Treesaa pe te i,eT vee uments| 47Peroncarn
Thelovingtoccsrst beprtored yest t,o| imeofes hehwn maytt,ber| imt
BCU cnet mpm 0 ton1104 « 2din Stnseiof ent Sioned1L0Qcin ‘er te apn a i riFoi

| BogenResch Page or
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L ‘SecondCriterion:& Rum seof standards of iv ormorsconcentration levels, spamming a ange‘startingatorbelow theLLOQup10thehighestconcentrationleveltobeincludedintheanalysis. Generto a calibrationcure orgach, aml an obs 3 nc.egresion with acoefcietofdetention (2)of alost0985. Greewoterion sme,spl aybeenlyzedwithsendands empenes
43. TomRaquEEDTORANiLYES
Asetof 35 samples (1 eagatcontol, 1maxcone, 1 laboratory pik, 2.Isboratorycoolspikes,ad30 sample) canbe takenHoughth oonsospiocedarsinproximately8housbyams person. TheLOMSMS.saan(standards 30035sample) willak spp 9ho:

5. CALCULATIONS

5. UseBquaon 1 fo calculate thesomeofsaysfound idn,base onpeak area) usingthe standard carve (linearrogrossionparameters)generatedbyt Asaysoftware progam.
Eaution1;

Analytefound(ppb)=(AssisPeak realocaksca) iteresg)x1Sconc. (ng/mL)oe
b. Forsamplesfortified with knownamountsofanalyteprior toextraction,useEquation 2 0calculatetheprea recovery.

Equation2:D Recovery (¥)=
| Analytefound(ppb) =v3.Analytefour incontrol(ppb), x 100%“AmountAnsys added (ty

6. SAFETY

The analystshouldreadthematerial safetydata.sheets forallstandards and :agents before pecorming ths method Use universal precutions wheehanding standards 0reagets, incding workingInfumebod andwoategInboratorycous,sey lass, odgloves.Dosbioodbockpespes esProoaionswhenbandingsecu.

|
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| Table LRecoveryofPFOAfromFortificationsInMonkeySerum® Jee RGettre
Bp nm bm td Ried Skee

EERTEomiat Lamonnen Gow ls =mesic cov woe sme lb 0%py %stomp xamanAADBova 3
Summary ofPOARecover 10 ppbection okey eran
Be me bee ae ied de

Tm RETemmiay LumeGn eae i %myGeosmn= 2
sou ob =mamaSADEen 5

Suey oPFOARecaro 100pp Bottini nMokeSor
rlTRTrGmina men oes w~~ ma ecosup ws me 8

| > STANDARDDEVIATION: BeseAmn EABADEVAR 2
ovina cvmace: "

OVERALLKATIESona pA 2

| Boot Puetsorzo
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& Figure1. CalibrationcurveforPFOAinControlMonkeySerum
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od Figure2. Representative Chromatogramof a ControlMonkey Serum
‘SampleforPFOAwith ~ 5ng/mLof “C-PFOA
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X Figure3.RepresentativeChromatogramofa v
@ PRO inConnMonkeySer ih pga.oC.
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| Figure4.RepresentativeChromatogramofControlMonkeySerum

@ Fortifiedat 10ppbwithPFOAandwith ~ 5ng/mLof°C-
PFOA
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