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ABSTRACT
A snsitve scletive, acourt, and reproduc analytical etdws developedbyAdvion BioSciences, Ine. hace, New Yorkto quantitate amonperfliorooctazcate (APFO), messed sthperforooctanontoanion(PFOA) inhumanserum samples. PFOAandis intemal standard(1) were isolatedfomrumenscrum samples (25 1)by liquid-liquid extaction procedure. Analiquot oftheorganic ayerfromcachsamplewasevaporated dynes,reconstitutedand| alyzedbyfro onsrylidchromatogrphyfandem massspestrometey(LCIMS/MS)inthenegative ionmode.Thesssaydemonstratedalower limi ofI~ uantiationof 0.05 pg/mL.forPROA. Thecalibrationcurverangewas quadraticfom 0.05 gm. 0 10 pghuL. foc PFOA. Theoeficintsofdetention (2) ofhocalibration carveswere209950 or PFOA.

Precision andaccuracyqualitycontrol (QC)sampleswere prepared at concentrtionsO05, 3, and 8 g/m.PFOA. The inte andinter-assayprecision (CV)resis :lealaed fromQCsamples raged from 2.07 10 7.70% for PFOA.Thefra snd.| interassay ccurcy(RE)clelted romQCsuples ranged rom -12.3 05.0%| forPFOA.

| Th results fr PFOA wee reproducible upon rinection ofprepared sumples alri sorsge foup 065 hours room temper. Theextraction recovery of PFOA| and theISfrom humanserum were 81.8 md909%,tespecively. Themat offct
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| ontheoniationofPFOAandtheIS wasanenhancementof 1.62and 8.075%,® espetively.
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® 1. INTRODUCTION
“Th purpose ofthis eprt i 0 describ the metho validation or the quanti
deenminationofsonipefuoroocamoste (APFO), measured s the
peraorooctanonte sion (PFOA), in human serum samples.Th objectivesofthe
method validation wer to valdte asupe prparion procedure, determin the

lower limitofguaniiton(LLQ)routine analysis, demonsirt sceurcy of
ition, determine coveysnd mati fit and o provide selective, accurate ad
reproducible quantitative ruil by abo fn sry iid chrotographylanden
masspectrometry(LC/MS/MS). This work was conducted in scsordancewi
Advion BioSciences I. (Adio) SandrdOpertingProcodus (SPP.

2 EXPERIMENTAL

21. CummicarsapMATERIALS
Penadecalfaoroocanocdmoni sit (oth 4212071) ws tained from
‘Sigma-Aldrich,St.Louis, MO.‘Theinternalstandard (1S), '~9 9Ebexadocalsorononanocid OF-HDENA,NoLoth avilable) wasoan

© fromSigma-Aldrich,St. Louis, MO. Adetailed listofchemicalsendmaterialsisfound in Appeodix A.

ioc sdworkingsolutions ed preparethe aration curvesan qual| control (QC)samplesfo PFOAwereprepare a described in AppendixA.

| 22 LOMSIMS NsTRBENTATION
he uidchromatography: spectrometry system consistedoftwo LC-10ADvp .

| pumps(Shimadzy,Columbia,MD),anSCL-10Avp pupcontroller(Shimada,| Columbia, MD), a Peskin Eimer Sere200stosmplr(PrinBierCorp,| Norwalk,CT), Betas Co column2x501mm, anpielsize,
“Themypesl.Ketone, Bellonc, PA), a mode 7970 column hetr onesChromatography USA In, Lakewood, CO), ad 4SCIEX API 3000 mass

| — caravanpuso
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| ctor(plied ioSems, Conca,Ona. Adet iof
& instrumentationandinstrumentconditions isfound inAppendixA.

25. SAMPLE PRAPARATIONAEXTRACTION PROCEDURE
For cach sulin,pt251 lquosof clon curve samplesWere prep 1debe in Appel A. Th calbesionerecontinWer005,01,025,05,1,2,5,75,ad 10pg.focPFOA.

Humans QCspl wer perdidoc fh linosyoncenconso£115,,04 pmPFOA fo QC, 00%, QC3,mci,
as detailedinAppendix A.QCA(S0-g/mL dilution QC)waspreparedat a| concentration exceeding he calibration curve ang,andwas ssayed sing a 10-od.| aon

| 24. HUMAN SERUM VALIDATIONDATA
ls Th ta weecolt ings aonmori RM)to reyJ LCIMS/MSinthe negativ fonmode. Pak rca wretgrteby heStroam MacQus, version LG, residing on Maino computer. Btnabanvas peor ing ce 810 core rhprescac fPRO tecontol sero deseinAppendixA(A140), Followingentwesingrionnd bckpound btscion, seus bles Mounwer sve| ote ls nd plod 0hAdio ieee i.(hi less,| +weighted (15)gud resin wapatomed in ssf ptsWein61.003(hase,bo.Papin,PA).Al omcdatesdovnload fromWao 0 ce 97 with cedecir pce friowihe xcption ofQCLLQ dS ls,wichwesdooney onsma lacs. Moto,CVvi, RSval wsltd etTouding, Concnttiondat concentnion mes wl andRiws

roundedtothreesignificantfiguresinExcelpriortoreporting.‘ThedatafortheHoma sr liso restoredin Adio Ntebonk0212,

str p——
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@® All sleuionswer asd othepes rcaratio of PFOA f th neal std,Conccnrations of PFOA in QC samplesweeetemined by inves prciction romthe calibration curve.

25 AssavEvaoamon

250. Intra and Tter-Asay Precision
Then andners poison ofthe method was sesbydetermininghe
‘coefficientofvariation (CV) observed in the analysis. ofQC samples.(The CV wasdetenminedby dividing thstad devistionby themeanconcen forcaQC evel and exresingtheitas prcetag.Theit sayprecisionwasexpress as theCVoftherplctanalysesfaQC leveldin single validationun. Theinter-assay precision was express as heCVofth overallmesmof theindividualreplicate concentrationsofthe QC samples fr tes validations.QC1,QC2 0dQCwersndineplictsofi. Iniin,hoememsyCV was als report orcairostandards a levels.

| 252 atra andnerAwayAccursey
| Theraad nessucofthemethodwassessedbydetermining he

relativeerror (RE) observedintheanalysisof QC samples. TheREwasdeterminedbysittinthe nomial conanfomthemean concnaton for achQC.level, dividingte citbythe nominal vue, ad the cxresin the rel ge.| percentage. Th intense scnccywas cressth RE of he epliste
sls ofQCsampleduring singlevalidation.Lt saysomaya.xpressasheREoftheovrmeanofthe individu replicate concmtationof

theQCsamplesforthreevalidationruns.QC1,QC2, andQC3were assayed ineplicaies ofsx. Tn aio,tenesREwslo reported oreathtonsandards tal lvls,

— avonppoc

000057



| 253. Sensitivity: Lower Limit ofQuantitation (LLQ)
H AhumanserumQCwas repre a  conceiraton o 0.05 gn,POA anasap in rplictes fix. The LLQ as detcinebyobtaining tho back.called concentrations fom hse QC semples. Th mean concent, CY, ndL—

254 Seteeiviy
Th sclctivtyofthe assay wsdetermined by LOMSMS, To moni forintecreace from the biological mati wiki runs, fortified cone bl humanrum samples wer assayed with ll experiments except recoveryodmati fs.
Ja addition, ix replicate1 sample (control blak hunseu samples riedih15)wer extracted i eachofthetwo diffrent ot of contol serumaadfor thestandard carvesndQCsamples. Thesezerosunpleswereuf ebrosubtractionduetthe presence ofPOA i thecontol serum ot (Section A. 14.0),

j- “To mono folospecifmt oerience, six sepa fs ofbmnserD vet pledil PFOAth LQadape tofpat Gp| concentration eves ndwerealyzedslong with contol blank and ze sample| prepared fom sch lot.

| 255. Chromatographic Carryover :“Th camyover ofaltefom th jection of on sample othe was assessedin| 1h bylain ono bins at xhhighstndd (STD) mfg| ormattand 5 response:

reas amv puso

000088



| 256. Acearacyand PrecisionofDilation
@ Theaccuracyad precision of dition inthearly of PEOAinhumanserumwas

sss. QC samples (50 pgm)wer analyzed at 10-6 dition replicates
ofsin. Themeanconcnttion,CY,adREwrecalle

26. STABILITYOFPROA I HUMAN SERUM
hesailofPFOA in bursa ser ring sample storage, prarstion and
alysis illbe assedand report inthe 11100 ngconctrionrange
human serum method validation."

\
27. REPRODUCIBILITYOFREINIECTING PREPARED SAMPLES
Tho epeduciblyofrien extracted an reconsittd serum samples was
investibyinci eof previous sadinds and QC samples that
tadbensoredaf njcton at oomtemperate for 65 ows.TheCVandREof
heQC samples wer sc sssproces sample stability in reconsinion? solution. AllQCsampleswer aseyedi epics of si.

28 Exmaacrion Recovery
Thedetentionof extraction recovery was ial performed in Runs 6 and 7,
but thedt ayainedfom those cxpecimentsseblvdtobe asccurt,mainly
duetotnigherthan expected abso covessn (10% asim expected
omprocedureafte coection fo 10aliquot removedfro organo yer rng
extraction. isuspctdth esau f tholrg difeences(10-fld)in

concentrationbetwen thesales spikedbefor xtrton(re-<xtract andthe
amples spiked aftr cxtston (post-xtact in those cxpeiments, coupled wit thoonlinarty sec indetector responses, his procerecoveries wer ised. Th
cxpciment was epee iRan § i which thepostextract samples were died
10-6 tocompensatefothe 10slut,Aconinglyth concentrationsofhe

| Page thotss onovoupuboc
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| rdpot xttsamples wold owbe uch ose xchat nd has& Vsisebyheonary.

ho cxtraton coveryofPROA fo manus weseinin Mac uen ypertoming spatewight(1 esosohr-xpcx
‘samples which wero prepareda the nominal concentrations 0.15, 3, and 8 gal. in

LSSE"——————ciccrv vrthpstttus, The wssipsnonfrPROrordterminaion.
Th xtra soe ofthe om mansenwheticheekse is (PAR)pxapt rtsls8pt,SHLHDENA) sted ineptofve. otisxeonoy, to PFOA ws153 tras advs kdpostition foe SC IORNAcoverydemain, Thxin covery Ok Recovery wsdtmbyitingsrttPARyhpst PAR ad rs et
percentage. .

| > 29. MATRIXEFFECTON IONIZATION OFPFOAAND9H-HDFNAIvHUMAN| sna
| Thsitn me FRA fn mc ms
| by comparingthepeakareaofsamples (0.15, 3,and §pg/mL.forPFOA) spiked in

blank human serum extract (post-cxtract) with the peakarea of an unextractedun eatsie). Thomai fc vas decmind tybathoet kcsre fo tepotctpe se divingteeth em pk ptepecan andcringeelta ena. Fiveplswesmt| [———

RT
sindermisbycompen te pk ofekhnsetetSeith5 pgFSHDPNA fection withpe eof on

f— arsonue
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| nextated solution (ret sie). Th post-extact and nest solospl were@ prepare ineplicatesof ive.

3. RESULTS AND DISCUSSION
A qunitaive satya procedure sag ro onsprayLOMSMS in he negative
ion modewasdeveloped to meet the high sensitivity, selectivity,andreproducibilityequienents or the determination of PFOA in human serum. A istof thealdationrusi resco in Table|

The ull can ao fonsrymass pes of PFOAshowedtho bgpkae= 413 whic is atibutedfoth deprotonated molecule (Figure 1), The loanroduc omsccmof PFOA showed the ba pes producto 169 (gure 2,
The ullcan hoonsrymass spectra of EL IDFNAshowed he as esemt = 45whichisatu hedersonted lel(Figs 3, 1llcanproduto specif HLHDFNA shoved thesepis proto381 Figare 4

; “Thefollowing respective [MH] ions wereused in datssequisiton for PFOAand the15 in human scum (omina:

Proa wma3os 169
SHEENA wads381

The SRM chromatograms from arpresenaiv contol bss hanaseu extract.aeshowninFig 5. SRM chromatogramsfom representativecontolhapa
serum extractcontaining onlytheinternalstandard(zerosample),ere shownin| Figs.BothFigure and 6show the presnceofPFOA in the conte ama| ‘serum.

ractiosa [———
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| Figures 7and 8are SRMchromatogramsfom represenativeextracts om
HD calibration standards 1 (LLQ) and 9 (ULQY, respectively.

IL ASSAYEVALUATION RESULTS

SLL Intra and nter-Asay Precision
Table 2presents theprecision dataforthe PFOAQCsamplesfom th three
validation uns. The intra aad inter-assay precision (CV) was <7.70% for PEOA at
QC, QC2,andQC3 concentration levels. Table presentstheprecision data for
eslibestion standard.TheCV forcalibration sandseds was 10.0% for PFOA.
“Thess datindicateacceptable itz nd inter-assayprecision foeth determinationOfPFOA in human serum,

OnlyfivereplicasofQUIweresuccessfullypreparedinRun 3due t a broken est.tube. Also, resultsfo oly five replicatesofQC3 in Run 5 were called duc oaprobable preparation cor. Thisi in compliance with Advion SOPs

& 312. Intra snd Tnter-AssayAccuracy
“Table 2 prosntsthe accuracydataforthe PFOAQCsamplesfo theth
validation runs. Theinta- and teasaccuracy(RE) ranged from 12.3 09.00% forPFOA. Table 3 presents theaccuracydataforcalibration standards, TheRE fo calibration standardsrangedfrom 3.99to 692% forPFOA ihuaserum.“Toes datindicateacceptable ita and inter-assay sccuracyfor the detcmminatonOfPFOA inhumansecu.

313. CallirationCarveFit
“The calibration curves wee itby weighted (1c)quadraticregression.
Coefficientsofdetermination(¢) were 20.9950 for PFOA in humzn serum, Theciationcurve statistics arshowninTable4.

Pa 7034 avonpunoc
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& 504. Sent:LoweLinkof Quantitation (LO)
‘Tables 5showstheresultsfromtheQCatthe LLQfor PFOA.‘Theexperiment
Gemonstad tat 0.05 pga. sa ceptable LLQ level fo PFOA. The CY was
295%, ad the RE wis 9.73% for he LLQQC

315. Soetivity
The sy washighlysslecive for PFOA. No chromatopspic nterfnces werebrendatoon ine ofPFOAahe1 is cont spl
analyzed(Fie 5.The contol blanks di howthopresence of PRAfn he
control human seam.

he selectivity between mari ts produced sepa resus fe backgroundsubtraction (Table ). The precision (CV) fo the POAsamples was 718 an521%forthe LLOQ andULQsamples spectively. Thecomespondingscum was.
0.133and 11.8% fortheLLQandULQsamples.

| 316 Curomsograpic Cams
Achromatogapies was observed he renin iefo PFOA ithehumanserumcontol blanksRllowin highsandards.The respons weromparblto.hoseofthconto bls jst both standardcurves. Tisindicatehtayo was glibfo PFOA. Canyovefortho ternal sada was

| insignificant,

317. Assarscy aud Preckionof Dilation
y ‘TheresultsfromQC4samplesdiluted10-foldare shownin Table7. TheCVwas425%4 theREvaluwas 10.6%fo PFOA.Thos dts demons sce

rests forthe dituionofsamples.

Pastner rr
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L 32. RoncoRen Beacra ssoiss
oS “The results ofrinjectingextractedandreconstituted samples containing PFOA afterSs05bo eprtcrtntoanTl. ToCertset hyntspA
EE——cstesnoation strnwie

22. Dmcnostacony
Tie con oniof ROAsd,DAfr rnJP———ROAmis HEF

| 34. MATRIX EFFECTONIONIZATIONOF PFOAAND 9H-HDFNAIvHUMAN
i SERUM ‘a :» Terttht tas reeen£77081S aednTt apy TeehnsernA —trenttoon

« soroavrTion
nig Avion SOY DOCU 2, lune ts mb

| forspikingQCsamplesmustbe<5%ofthetotalvolume. QC4(dilutionQC)was
| preparedby spiking avolumeofstocksolutionthatwas 10%of thetotalvolumeso
{ thatnewstocksolution didnot avetobeprepared. Thisdeviationdidnotaffectthe| J———

Thr wr melonSderotion
man aonsee
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® 5 DATARETRIEVAL
Thedita or the mamsrsvalidation sesored i Advion Notebook02120 andinthe Advion archive

& concuusions
The arbion sprayECIMSMSassayprocedure for PFOAin humanseraproven bo senso, sliver,nd reproducible. Isigh ityallows ell ind product quanto of PEOA downtvof 0.05 gin,inbum serumbasedon 25-4 samples. \

7. REFERENCE
1. Advion Rept No 02086VDIA_DUDOC, Method Validation for theQuanimionof Ammcnium Pecinroacanonte (PFO), Muro she
PerfluorocctanoateAnion(PFOA, 1 to100ng/mL ConceatrationRange)inJ. Fura SeambyTutoTo SprayLOMSIMS, 0boe,| »
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| “Table 2: Accuracy and Precision of the PFOA AssayinHuman Serum for
@ Quality Control Samples from Three Validation Runs

PFOAConcentration (g/mL)

IE
T 0.147 273 aT

CV(%) 733 268 626
RE(%) 561 -123 261

Mean 0.157 277 Ta

5 0.169 296 8

0.162 288 EQB

Overall Mean 054 276 78

CV =(SD/Mean)*100
RE = [(Mean-Nominal)Nominal]100Es
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L “Table 4: Calibration Curve Parameters for PFOA in Human Serum from& “Three ValidationRuns

TanDie x CT] Coothcemior
mbes Detemiaation(2)

Far TTR| 0360080| 0006|09950
BMay02 “000249| 0317953| 0000595| 09955
10:May-02 0008130| 0289836| 0000240| 09951
View |[00073| omen 59557

TASTER TCweighedTY
|
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L “Table 5: LowerLimitofQuantitation of PFOA in Human Serum

PFOA Conc. (g/mL)

QCLLQ

wat, as
0.0562

oss
ro
onsto
0.0532 '

=
CV (%) 295

RE(%) 9.73

TE
Rm demi a0

| Page25054 02120VD1A_DUDOC.

9
|
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| Table6: LowerLimitof Quantitation of PFOA and Selectivity inSixo SeparateLots of Human Serum

"PFOAConcentration (g/mL)

Runs LQ ULO= :
TT2248635 0.0544 06

CV =(SD/Mean)*100L. £5 = (esoNomis mie 100 .

|
|

||

ne ign
BD
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I Table: AccuracyandPrecisionofthe PFOAAss in Human Serum& Dilution QC Samples from One Validation Run

PFOA Cone. (gl)
QC4(1'in 10dilution)

Runt 50
ws
«7
43
#9
29 )
46.0

Vea 7
CV(4) 425

RE (%) -10.6

CV =(SD/Mean)*100| Tm

|

ruemase cvspoo
~&

600102



I Tabled: Reinjestion Reproducibility of QC Samples Containing PFOA®@ AfterStorageinReconstitution Salutionfor65Hours at RoomTemperature

"PFOA Concentration (4g)
qct QC3 [QCA(Iin10dition)IE elTRm1 0.147 273 B47 EC

0 oss| 25s | 3s a1
oe | 256| 754 53
o1s6 | 25 | as “9,
os | 267 | 237 29
ois| 268 | 75 460

Mean | 01 | 26| 7m aT
oven| 73 | 268| eas 42s
REG)| ser | 23 | 2a 106
Rand | 0150| 275| 810 6

woshous| 06 | 288 | sar a2

| ous | 2m| 1m 458
ua | 265 | 76 60
ous | 257 | 7s0 463

Mea | 010 | 2m| 78 Wx
owen | sn | as | ex 205
REC)| 661 | oa | a 221

C=GDM 100
RE = (MeanNominal) Nomioal}*100

| Puezsorss a2novoinpusoc
L®
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L Tabeds Extraction Recovery ofPOAfro amanSern

ORCGD
Rung Post-Exiract
2) aose| 01a | oisots | ounots | oiois | oni
i STs 149REG) | om| om
cz 321 340vl I ,

295 338So fed50 | omView Siewoo | sm 105
© 5s 7

8 pg/mL 740 7157 fad .75 Tis~~» 7»| 7mVr ToraRo iH
Top RewerConta sT

Determination ())| 0.9930 0.9878eer| oonzs | ootSoe | ozs | mem| wsBia Wax kad ABFOR ios SiPotExact-Mart plodwi PFOAatoronsRi (MenNomis
Recovery=(Slopercme/Sloperasema)*100
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| Table 10: ExtractionRecoveryofthe Internal Standard, 9H.HLDENA, from& HumanSeram

PeakAreaRatio(IS/PFOA) Recovery

5 TH| OA
sul | oases | oasen

ours | oss
odes | oso
omens | oamss

View | 0a | 0mm| soeow
reBrot Mate sedwis SE FIDTNA rir Satin
Post tact =Matix spikedwithSELEIDRNAate xtacton
CV =(SD/Mean)*100

%Recovery = (Meantre cane Melina crac) 100

D

| [er avo ousoc
®
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L Tle MaetooEO mS
| [raeJwsar D)i

0.15 pg/mL 19835 18856oi |
|

| 20597 18333

| Mean 20183 19180 523ow
Qc2 426002 399353

3pg/ml. 418407 408972| —
| oe

Mean 179 406010 389 'Dow
; cs TA|7

8pg/mL 747001 794112a| one|reos_| somsazSo
Overall Mean = 162

a
CV =(SD/Mean)*100
MatixEffect= (Meats ut~Mts32.YMen55100,Si erYemenpe

ns npn
~®
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| roars debs tiss
® FEermve]Seeld

nl omsd Now
Mean 341696 8.07 "

Post-Extract=Matrixspikedwith9H-HDFNAafterextraction !

NeatSpike =Solution of 9H-HDFNAwithoutmatrix

| CV = (SD/Mean)*100
Matrix Effect= [ (MeronExec ~ Mettaspac)Meanie:spac] 100,i ‘wher anegativenumberindicatesionsuppression and a positive:| Co

—. ns
9
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L Figure 2: Full-Scan Product Ion Mass Spectrum ofPFOA
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i Figured: Full-Scan Turbo Ion Spray Mass Spectrumof9H-HDFNA
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| Figured:  Full-Scan Product lon Mass Spectrumof 9H-HDFNA.
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| Figures: Selected Reaction Monitoring ChromatogramsofPFOA and the@ Internat Standen in Control BaskHarm Sram Exe
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-» Figure 6: Selected Reaction Monitoring. Chromatograms ofPFOA and the@ Internal Standard naman Sram Extract Contin
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N Figure7: SelectedReaction Monitoring ChromatogramsofPFOAand the@ ion:
(0.05pg/mL)
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. Figure8: Selected Reaction Moniloring Chromatograms ofPFOAaudthe9 Internal Standard from Standard 9 Human Serum Extract
(10 pg/mL)
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|

L ALO CHEMICAL STRUCTURES)

| o+ 1| MY To—c—cie
| Ammann Perotoociancale (4PFO)Cy 5NO;Monoisotpi Mass = 431.0

o
I ‘

0—C—CrFys.

PerfiuorooctanoateAnion(PFOA) CoF150; MonolsotopicMass=£13.0

vod_cxsoracrn
SHHeradocaranananeicAc GHHOFNA)Co Monoiclok Moss=440.

reas aasowih usec
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A2.0 SPECIMENS)

| ® This 254 tf rs. Hi smslsfon
sorsdat-20°C.

A30 ASSAY PRINCIPLE
Pesuorooctastesion(PFOA)a ts 5, 9Fhexadecauoronoaoole acid
(SHLHDENA),wer extracted omhanserum samples (25 iL)using fic.
uid extraction procedure. Ansliuot ofthorn ayer of sc samplewas

evmporso todynes consid,ndthen syedbytron pry liquid
chromatopraphyandemnusspectrometry (LC/MS/MS)inthenegative ionmode.

A40 COMPOUNDS
Pentadecahoroactancicsidammoniumsalt(do ov a moni| petsoroocianose,APFO):Loth 4212071, 100% purity, 09582 sl ctor,L Sig Aldih, St. Losi, MO. .

GiFa0n__ 413.060® SE NG: 102s 09%
SHCHDENA: NoLot# avail, 100% uriassumed, ign Alc, St. Lois| “Mo.

Aso cummcaLs -
Al chemicals aybesubsti withtaof 32eile mamctrerand rodeofchemical

Tetabuslemmonium Bytropen HPLC Grade,Cat 136047, 1.7. Baker
Sulfate. Phillipsburg, NJ

HPLCGrade, Catff 32503-27-8, Aldrich,
Milwaukee, WI

Sodium Carbonate,Anzhydrous (Calif 3604-01,J.T. Baker, Phillipsburg, NJ

[— crnpuso
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| Sodium Bicarbonate (Cat 3509-01, .T. Baker, Phillipsburg, NI@ iace C1004,ti con,| Muskegon, MI
AmmoniumAcetate Cath24.019:2, Aldrich,Milwaukee,Wi
Ammonium Hydroxide CathAXI303-13,EMScience, Gibstown,N
Water Cath365-4, Burtick& kaon,Muskegon, MI
Motanol Cth 230-4,BucJnkoon,Muskegon MI
Jr— CthB015-4,Burdick&Ikon,Muskegon, Mi
HumanSerum BiologicalSpecialty Corpration,Colm,i PA

1 A60 MATERIALS AND EQUIPMENT

}i) MassSpectrometer SCIEXAPL 3000atmospherepresseination& {ander ripe quadnpolemass spectrometerequipped
‘with TurbolonSpray™ interface, AppliedBioSystems,
Concard, Ontario

DutaAcqisiion API StandardSoftware,McQuay 1.6, LC2uneSytem L4MacDADvLi,Budiey14,Malwa 14,adSaupeControl v 14, an 3 owesMicoGis, Applied Byte, ConsorsOt
HPLCPumps ShimadzuLC-IOAD vp pumps, Shima Co,

‘Columbia, MD

LCPumpConoller ShimadaSCL10Avp,Smad Co,Coal,MD
Atosampler PekinEimerSes 20, Pein ElmerCop,Norwalk,

cr

EPLCColmn eta Cn, 5pm partic si, 250mn,Clk 852055101,Toc ypessKone,Belloni, oA

— coinpuso
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& | ColumnMor Model 970, fons ChromatographyUSA Ic,Lakewood, CO
HarvardSyringe Harvard Apparatus nc,SouthNts,MAPump 11

Polyprapyeas Cat 267006, Beckman Instruments, ne, Fulton, CA56-Wel los
Scaow-apped 165 101mm,Cath 60.541, Sarto,Tn,Noto,Polypropylene Visls  SC.286%8
Screwcapped 16557mm,Cath60542,Sarstedt, ns, Newton, SCFolypropyino Vis

Siliconized LSmL,Cat MH-8158,PhenixResearchProducts,Gdns apa, CA 94545Nictnibes
| SPConniugeTubes ScniieBdge0

Pobpropyeae 175ml Nalgene, Cath 16120.953, VWRSicBatts Brdgepor, 10
Polypropylene 1L Nalgene, Cat 16120962, VWR Scientific,~® Botts Bridgeport, 1

| TaboVapss Cat 71000, mark Intranets, Hopkin,MA! Evaporsor [4| i wmRetigmied| Cemitogs
| Malt ube Vortexer Cat SSB6-115, VWR Scientific, WestChester, PA

Mechanical Shaker Cat 6000, BorbachCo,An Arbor,MT
| Watson Laboratory formationManagementSystem v 6.0.3,! ouaPhaso Corp, HacheTh

Othergralaborstony gsevar so supp were used,

[— cumvinpuso
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L AT0 PREPARATIONOFCALIBRATION STANDARDS
| o Mixall solutionswell. Unless otherwisenoted,storesolutions at 4 °Candbringto

ambient temperature before use. Unless otherwise noted, prepare fresh solutions
every three months or as ncdod.

| ATL PreparationofAnalytical Standard Solutions
Standard StockSolation,PFOA (500 g/mL): Weigh spproximately 2 mg| pentadecafluorosctanoicacidammoniumsaltand transfert816.5x 57

1 polypropylenevial. Dilutewithappropriatevolumeofmethanoltoyield a500-! galsoluionfeconectionfo salt ctor. Vorafo ove mioutey

A72 Preparationof Standard Curve
PrepareStandards 1through 9byditionof StandardStandard tockSolutiono he
approprintestandardinto controlserumaccording to the following able, Standard9
preparedin  S-mLvolume fk. Standard 1though Standard§aveproprein 1.5m siliconized polypropylene microtbes. i

3 Aualytical Standard Dilution Table:
Standard FinalConc. Salution Lot jiControlNo. Gem) Ue Souion © Sem Tom

Volume9 0 SdSeck 100 Addseramio  SSlmark .8 75 sD9 315 1s 0s7 5 sO 250 250 036 2 sTD9 100 00 0s5 1 STD 50 450 05+ 05 kd 50 50 os3 025 sTD7 25 475 052 01 SDS 50 450 051 00s tos 2 os os

Po tsarse voipus0c
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| A80 PREPARATIONOFINTERNALSTANDARDSOLUTIONS
& Mixall soluionswell.Unlessotherwise ned, tor solutions 4 °Ca bringtoambit temperaturebeforeuse. Usless otherwise noted,preparshsolutionsevery thremonsoras needed.

ternal Standard Stock Slaton, IH HIDFNA (S00uginL: Weigh
epoximatly 2mg SH HDENAand transfer. 16.5 x 57polypropyien vil,
Dilute with appropriate volume ofmethanolto yiekd a 00-ug/inL souton. Vortex

foroneminut

Intrnal StandardWorkingSolution,SHIA 5 nL: Trbste250ut.offtealStandard Stock Solution nto a25mL lass “A” volumetric flask.containingapproximately 20m.ofwater, Dilute tovolumewithwee, Vortexsadtrast 10a S0-mLpoypropyicnscetifgetube:

| x90 Emones covassa
® ASL PreparationofSerumQCSamples

Prepac 500sgn.QCStockSolution in the amemanace a the StandardStock| SolutionaAL. PrepareQCsamplesina5-1. volumetric flask b dilution of he! QC Stock Soluton, QC3,orQC2nto approximately 3mL. of controlhumanserum(om adiferent otthn used 0 prepareth standard curve)aaditingto; volumeaccordingtothe lowing able:
QCF Aube Cone. Sowdonts por DietaFatGynt) Ve Souton Volum (ul)
or 5 Wok 50 5oa 5 sek 30 5oz 5 © ws 5
a ais os 5ocue aos w1 s

rare o20v08poo
~®
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| “Teanser 0.2:mL aliquotsofeach QC into microcentrifuge tbes and store frozen a.
® 20°C.NotethattheQCLLQwas on-timepepasatonandwasnotstored,

A100 PREPARATION OFOTHER SOLUTIONS
HPLCgrade bottledwateo equivalent should be used wherever water i called for.
Mix ll solutions wel. Diffsrent volumes ofth solutions in his section may be
preparedif ocessary. Unlessotherwis ote, treat room temperate. Prepare
fish solutions every three months or as needed, unless otherwisenoted.

05M Tetsbutylammoniam Hydrogen Sulfate, pif 10: Disslegproximicly| 17 goftetabutylammoniumhydrogen sulfitein40mL.wateria8175m.
polypropylene bot. Adjust the pH to 10with 10 M and 1 M sodium hydroride.

Transfeeto 2 100-mL class “A” volumetric fas and dilute to the mack with water.
“Transfert04 175-mL.polypropylenebottle.

10MSodiam Hydroxide:Diluteapproximately40g sodiumhoi to themarkI ‘withwaterin a 100-mL class“A” volumetic flask. Mixandtransfertoa175ml,
D polypropylene botde.

| 1 MSodium Hydroxide: Dilute 10mL 10 M sodiumhydroxide to themarkwith| ater in a100-mL clas “A”volumetric flask. Mix andtransferto: 175-mL,
‘polypropylene bole.

| CnStentBhs
carbonateand 21g sodium bicbonato in proximately500mlwater, Transferto
21-Lpolypropylenegraduatedcylinderand diluteto the markwithwate.Mix and
transfer0 1.polypropylene bot,

1M Ammonium Acetate: Disolve 7.7 ammonium cette tothemarkwithwater
ina 100ml.class “A”volumetricflask. Mix andtransfertoa175-mL
polypropylene bottle

cssarst cova puooc
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® mtAmmanAcetate ALS Lo Manionssit prim
900mLwater in a 1000-mL polypropylene graduatedcylinderand dilute to volumeith vat. Mix and carton 1panosbo
10:50 Methanol: mt Arman Act: Combine 100m. ettad
900 mL 2 mM ammonium acetate in a 1000-mL.‘polypropylenegraduated cylinder.Tonstiroa LL polyrepylas bote

90:10 Meth320:2mYAmmonia Aste: Cabin 300ml.tata[LvTans 1.pobpropycas bot

194Asolo Hyrosde Dit 3. mL. sonioidtos mat ithwri 100m cas“Avettok. Mis no1000a

||. 001%Armonia Hydrosde Dis 25mL.1%amosyon~D rcwith wate 250mL.clos “A” oomask. Misa matron| 250 hs gente,
| 80:20 Acetonitrile:0.01% Ammonium Hydroxide: Combine 800mLacetonitrileJNE
|

|
||

wn mnusec
~-D
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| A110 LIQUID-LIQUID EXTRACTION PROCEDURE® 1.To plods
2. Prepac the standards3s outlined inSeconA72.
3. Label 16 x 101mmsrewcappedpolypropylen tubes forexchsample,
standar,QC, controlbank,andzerosample. Standards, carryover corolane, and eectiviycontrol banksaeanalyzed in duplicate. QCsaeanalyzedin eplicates of ix. Sixreplicate er samples re prepare i achof1h two diffrent 0s of controlseu: usd or the humanserumsapard curesand human serumQCsamples.

4. Aliquot 25 kL ofeachstandard,QC, zerosample, contol blssk,adsample ctotho spproprist ube. !
5. Add25 uL.of tealStandardWorking Solution (5ign SELHDENA) oa| tubes exceptfo thecontrolblanksamples. Add25wLofwater to eachcoatrol| blak.

| 6. Add 1mLof0.5 Mtetrabutylammoniumhydrogensulfate, pH10to cach tube.7. AA 2mL0F025 Msodium cabonte.25 Msodium bicsborste to cach be.8. Add3mLethyl acetal 0 cachtbe.~® 5. Stakeon ciproclsterfor20 mitesst di pc.
10.Cntifget3200pmfor20mutes

11. Taster 300-4 aliquot of th ganiclaye 0 6-vel lock.} 12. Bvaporat th ute todrynessundeironat 35 Cforsgproximately
30mousat amaximumpressuref0p.

15.Reconstituth dried extracts in two steps;Add400uLstoiandvores -
or60 seconds. Add 400pLpiled tes andvortex or 60 sends.

14. Apply cove lm1 the96-vellbk.

Pesrst canonpunoc
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I A120 TYPICAL INSTRUMENT CONDITIONS® HPLCConte
Mobile Phase (gradient) A: 10:90 methanol:2 mM ammonium

aces

5: 90:10 methanol mM amisoniar
acetate

Mobil Phase Gradient Condions:

@ HE ,
0s sup
23 100% B
30 too
3s xp
500 stop

I. Flow Rate 300 unin
D Autosampler PE Serics 200 (with 50-pL stainlesssteel| oop)

| Avtosampler Temperature Ambicat
Autosamplee Nestle Wash 80:20 aceon0.01% ammonia| hyiroide
njction Volume 106150

| HPLCCola Belasi Ci, 5pmpatilsize, 2mm xi Somm
y ‘TypicalInitialColumnPressure: 73bar(variable)

AuossmpleRunTime 43minus

proas 25SHEDENA 23
ntHl cesASAEne

Pasi ase caavoinpuso
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& ‘MassSpectrometerConditions:
CurtinGas UHP Nitrogen
Nebulizer Gas UHPNiogen

CollisonGas UHP Nitrogen
TubolonSpray™ Temperature 30°C
AuxiliaryGas UHPNitrogenat 8L/min

SelectedReston Monitoring:

PrOA niz=413> 169 200msSHLHDENA mlz =445 381 200ms
TonizasionMods Negaivelon
IonSprayVoltage: 3000V
DeclusteringPotential ov

| D CollisionEnergy 255eV[3 5 son ine Some| PauseTime 2s
|| Calibrate th nas is of the instrument by infusion ofRhodspexmasscalibration| solutionataflowrteof 10 ulmi.Optimize thesensitivityoftheinstrument usinginfusionof40.1 gf.mixedsolution of PFOA andOFHDFNA st 10 Lini808Bowof 19 WLminofmilephaseusingthe inlgradiatconditon

i (45%eluentB).Massspectrumpeakwidthsshouldbeapproximately0.6amuatBal heightin both ing MSandMS/MSmodes.

On ct of calibrationstandartwanetathe ginninga onsofcalibration standard was injected the endof eachamlyticlra. Additonalcontolbikand zero samples maybesed 0 mito possible camyovesor

rss crave uo
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| contamination. Thi replicateofcach background sbicaction 10 sample re® placed bore exch standard curve

All polytetraiorotylne(PTFE) containing materials ae removed romth LCPumps and replaced with iter stiles ste ox PEEK. Ths is done to romonehes ems ss potential sores ofPOA.

A130 SYSTEM SUITABILITY
Systmsuitability criteria ere established during the validation bas up theFsponss ofthe 0.05 g/mL.PFOA calibeuion standardsi humanseam, Thestem suitabilitysample oxsampleantsaeprepared or cach tyera,nd isecionssrmadeoto the semprio t sampleanalysandsbjctto hellcieia.Thepeakshapeand etenion times forth anyan tonal| stdinsouldbecomps 0 htobscrved in he validation,Tho gal(poncho) oeth 0.05 g/m.sytemsuitablysamples shou be isi ofL 400peinoderto proceed with sample ysis,

2 AteocaLcuLTIONs| Clie sentir dnp ar sof 5. Tepe05 or th analyte nso dividedbyth peakaafethecomping| ermal| regression.

| Background Subtraction procedure:| 1. Background subtraction 2270samples prepare withhe ontrol usa seu otuse (0 prepare thestandardcurves re identified ts ZERO,HSTD,sdthopreparedwilhth onlhimanseanlosd10 reprthe OC sample meidentified as ZERO_HQC. Thre replicates are placed before each standare,
2 Aft li,thedata processedin MacQuan, ndthemessno (cn: PROA/reIS)fom thesis2 samples in es oftheticonto ser oe

ruses anominpupoc
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| calla n xe Grom the dota the McQuanress ble (DATfi) Thi® Yields womea area ais. thecoeicientofvariation (CY)of ameantoreste han 20% hen utr values seremovedan themes isecaluttgTeExcldataaesaved lesronially (ZERO Fl), and ahadoopyofthesproadshect,showing the eanararatios i includedin th analytical yundocumentation.
3 heapplicablemean are ratio cestated from therwsenrio or heSndantsndQC samples. Backgroundsubtraction clansrepetin Eacl in fousigsie rth mean res to,ndsu wing{he ditaintheMacQuanresult (DAT fe). ThExce duamrsagelectonialySU 1), ndaardopyofthesrs, shyinghecrgoal and thebackgrou subracteddats, i includedi the aly amdocumentation.
hebckgroundsubtracteddtarcops otho oriinlMacQu ests ie| (DATfle i Excel withthe background subiccted ec tio in the pre| columnof tho DAT fle. TheExcel star of “paste valuesse, Avago| placei 15 Ar” columninh DAT le, Thi mlgin| comctbackground subiciedararatofor the WatsonLIMSregression. Thei] abel“0”iscnere i th analy reacolumaforcontrolbla,TheExceljc dataaesaved clecconically(_SUB.DAT fl)but not print,The background subtcted dat (SUB.DAT le) ar uplosdedto WatsonLiv,es dat willgperin thehrdcoyprinout omWitson IMS(entInformation:PeskAves).

© Thelen les are placed itthe ppopeite der or thentti monthe ileserverinthe LIMFILESdirectory.
oiacacidnd grewingSCIEXsoftware applicationsSampleCool(51.4) and MacQuan(.1.6.Th dataare formatted i theAdvion aborryinformationmanagement sytem (Watson, v1.03).

eo sonccauionscab prs 8 APFObymulling thePEOAveyial factor,

Pastorse vonpusoc2
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