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Laboratory Report, Analysis of FCs in Samples of Children's Sera, May 21, 1999

The data submitted on perfluorooctanesulfonate contains analytic data when
certain general conditions have been met. These are that final analytic data is
available and thatif this data is a component of a study, a report exists that
combines the data and other parts of the study. Data that has not been 2
integrated into a report, or pilot data, has generally not been included in the 2
submission. 2 on

S35
The attached is pilot data showing results from a limited number of human blood ~~ Ls
samples (pediatric samples from the University of Minnesota). This pilot was = 0m
meant to determine that the analytic technique could be used on a small volume ol
of serum. Although fluorochemical concentrations were above detection limits, =
no conclusions can be drawn from such a limited number of samples. The R
planned study will contain results from over 600 pediatric samples. The samples.
in this study will be run in a contract lab using a different blank under GLP
conditions. The plan for this study has been previously submitted under cover of
the April 21% letter to EPA.
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| 1 Introduction { ok RE
} Sample verealy topide anvdian PEOSsxPHSinsl ber| Sof rs cole fonhn enest on 5 AGS Be1

providequalitativedataonthepresenceofseveralotherfluorochemicalsincluding PFDS,PFOSA,PFOSAA,
M556,M570, POAA,M463,andM513 (Appendix Ccontains a listofacronyms).

| Ls 100 u.of ereavalon.Ti llevolunpos ar esicinsod ion nsos ud aSamyRtomer)
Srslswerexa ingacelinect rtehexcwruly| analyze for PFOSand PFHSusing igh pressure udhromatogaphylclociepryane ass
‘spectrometry(HLPC/ESMSMS),andevaluatedversusanextractedcurve.Qualitativeanalysiswas.
‘conductedby comparingpeakresponseinthesamplestothatobtainedfromstandafds,whenpossible. If

| ‘standardmaterialwasnotavailable,compoundidentificationwasbasedonreasonableHPLC-retentiontimeeremeENSSo Aa ILCoeRE
| ‘Despitetheincreaseddetection limits thatresulted fromthe small samplesize, several fluorochemicalswere| Goests.PROS PES,FEDS.FORA a HSesdont eesSoy,or er hecmtScionEre PEONStScot somal pls the deinBescBSASrn Prsnd
! M513werenotdetectedinanysampleabovetheestimateddetection limitof 8ppband12ppb,respectively.

Thc vergePROSconcaion ws 3pt,coveringange11157.Thevlc esis: i nhvr i ed oily otShe i a! rekon orbr gb io
The verge PETESIedtminedinfecopesves 35 gl cesrigof 1005,This vegepry10 esWetpee eySEE ofSs PE| esionsTac symedoso Bs eToto

| pr~ Procedureswerefollowed,theacquisition of thisdatawasnotnecessarily collectedaccordingto pplicable
GoodLaboratoryPractices. ‘Thisdataisnotsuitablefordistributiontoanygovemment indefenseof| product sbi oraie Da pried he he het asretb

Roar ase REE eRe| ermeere NIE
042799, an Burtsof OcpaioaMedicine delved sr sles ohEvins Ls,Evionmen Libpono sacs team oeroe
TT EEEe

} Thsi570 oking ie ert scrwith he slesfrLCESMSMSays
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| 4 Methods- Analytical and Preparatory. 3 ie

Analytical methods
ETS.4-40,ExtractionofPoassium Pesfucroocaneuloatc or OtherForochericalCompoundsfom

| ‘Serum orOthe Fluid orAnalysisUsing HPLC-Elecrospay/MassSpectrometry"MODIFIEDtoaccommodatesmall sample siz.Reagent volumeswerreduce andaqueous exacts
Were plisedwithMBE.Thesemodification mayresin lighlybeteranalyte recoveries than

} hose scivedusing theorginalmethod
! ETS.8:50,AalysisofPotassiumPerluoroecancsulonate orOtherFuorocheical onSerumo Other

FluidUsingHPLCElectosprayMassSpectromeay
MODIFIED forPFHS determination by comparing PFHSsamples responseto PFOS curves,asno

| ‘standardPFHSwasavailble.ThissubstitutionislikelytoresultinaslightUNDER estimationofPFHS
eves.

1 ‘Samplepreparation —aqueoussamples, HPLC/ESMSMS: on-pairingextraction
#54mm — = Analytei extracted from a samplematrixwith orRiri Ten Neiabutylammonium hydrogensulfate:

(TBA)inapi controlled environment. The caloric regentselectively arget anionicforoehemicals
‘Oncetheanion-TBApairisformed,the analyteistransferredinto anon-polarorganicsolvent(methylfert-

| butylether),dried,andreconstintedinmethanolforMSanalysis.

"HPLC/ESMSMS:fordetailed qualitativework
| InHPLC,analiquotofextract iinjectedandpassed through areversephaseliquidchromatographic:

‘column.Basedontheaffinityoftheanalyteforthestationaryphaseinthecolumnrelativetotheliquid
‘mobilephase, the analyte s retainedfra characteristicamour of ime.Forcumple,in sandard

| solution PFOSmaycute a 8.0minus.Retction mes between asandard PFOSsolutionandhe
i analy exacted rom ser in hisalysis werematchedo the HPLCsystem to within1%

FollowingHPLCseparation, ESMSMS provides 2 rapid and accuratemeansforanalyzing awide range of
‘organiccompounds,includingfluorochemicals. ,anionization techniqueused primarilyfori TopesptSey men i re
anda primacy fon,characteristicof theanalyte, iselected.Thisioisbombardedwihhigh-cergy as;
Subsetcollisions cretesalle secondary oni fragmentsretth primary on, whichae
detected
For xampe, forPOS(GF:S05)arly, on 499i selected the characteristic primary ion. Thision

isfragmentedintootherionssuchas80amu (correspondingto SO),and 230amu(C,FSOy). Eachof
| {hese secondary fragmentsi detectedandcanbeusdto differentiatePOSfromobercompoundshat

‘mighthavethesamecharacteristic499amuprimaryion,butdifferentchemical compositions and
‘secondaryionfragmentationpattems.

| A A
a
51 Calibration

Forquaniativdeterminations, amid-level, extractedmari calibration checksandard i analyzed every
5samples tomonitor nsrmenialdif.Calbraton check sandards re compliantif nsrumenal
sponseiwithin+/- 10% oftheexpectedvalue

‘Quantitationof thetargetanalytesisbasedon linearregressionanalysis (weighted1/x)oftwoextracted
‘matrixcurves bracketing eachgroupofsamples. Quantitationofeachanalyteisbased ontheresponseof
oneormaespecificdaughter ions singthe mulplerespose-monitoringmodeof he insrument.
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5.2 Blanks

| ‘Twoextraction blanks, tilizingwaterassumrogatematrix,are extractedwithcachbatch ofsamples.Addidorally,tosample ofbakmatrixorsuogatemati, usedforthe extracted cllbesion aves,areextracted longwith sch bitch ofsmplesan curves.
| Blanks arecompliant if no target analyteis detectedabovethelitof detection or aspecificanalyte. In

thisstudy,allblankswerecompliant.

53 Surrogates
| Terabytopotmocanesia isod 13supe hssysSugerepos imonitored 0 con gros nsmumenaare.
| 5.4 Matrix Spikes

Duplicatemri keanalyses ilsing large aysforwhic qaniative tyi rset ere:prepare andaridforon contol nial.Foraanalyst,eves wers il he acceptable] ren * ”
“TYTTT83 Laboratory Control Samples

| LaboratoryControlSamplesarenot a componentofthisstudy.

5.6. Sample Related Comments
Duetlimited samplevolume, itwasntpossibleto conductmaxsiestucies onan ofthesesamples.| Ribu tecrtmdesandingof bewb mo eb i ne 3moeSuogtemati,matrix siestds or thismati re recommended.Sapdardtrials forPEDandM463werentavalable for compoundidentiScationa the time of anys.Compound idenications1 based on reasonable etetion timeandmassspectraldaconsistentwithcompoundsuche.

|
Despiteteincreaseddetection Limits that ested rom thesmallsample size, several orochemicalsveredetectedin these sea samples.PROS,PFS,PFDS,POAA,andMAG)weedeedin cachofthe samples| analyzed; fortheseanalytes,th estimated deection limitis 3ppb.PFOSAA,M56,andMST0weredetectedin someof the amplesad he detection limitseimai tbeapprovimatly Sppb.PFOSAandMSI3wer no detected in anysameshove the estimatedeecion mitof 8 pan 1pp, spectively.

] ‘Theaverage PFOSconcentrationwas 54 ppb,covering angeof31-115ppb. Thesevaluesareslightly
‘higherthan theaverage values observedpreviouslyforadultsandmay be due toimprovements to themodifiedmethodusd 0 extrac hseSopls.

] “TheaveragePFHSlve determined in these sampleswas 35ppbacross a rangeof5-100ppb.This averageis pproximatly 10 times igher an he eels previouslyobserved inasalst ofaul sera amples. In{hes sample fromdls, he highestvale determined 2 non3Mworkerwas 1 pp. I unbelyhatheminormodificationsmae 0th analytical method could acount otis raat differencebeewecn the| opelss
“Tis report elects themosaccurate dita availbleatise.

hh, mE omR
] | Samples andextractswillberetained orfursevaluation if necesary.
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8.1 AttachmentA:Quantitative ResultsofPFOSandPFHSDetermination
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3M Environmental Lab - Fluorine Analytical Chenistry Team i
pr |QuilittneSummary of PCs deified in idea's eraSamples

Sea TX x x x mxws 5% a x x x x wxmw 2x x x x ox owmn Bn x x Xx exw3s 5 x x X exwme al 7 x x x ew x xwo @ wm x x x x exon 5 7x x xesms on x x x x xoxssn a x x x x x x
maddecion toFDS,FORA VATS 70 esi deenTo Tr ROSA HTestimateddetection itfo PROSA, MSS, MSTOis Spg ctimateddeinlikfor MID 5 17
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. 3M Environmental Lab - Fluorine Analytical Chemistry Team

1 PES's

. FHS C6F13503- —
0 PFOS  CBFI7S03-

PFOSA  C8F17S02NH2
u PFOSAA C8F17S02N((CH2CH3)Y(CH2C00))-

1 M556 (C8F17SO2N((H)CH2C00))-

u M570 C8F17SO2N((CH3)(CH2C00))-

of PERS ClOmISOS. —

BFCA'seee
POAA  C7FISCOO-
M513 C9F19CO0-

J M463 C8FI7C00- **

J PES = perfluorinated sulfoante
J PFCA = perfluorinated carboxylic acid

| ** 00 standard materialavailablefor confirmation;

r
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Tor Kis J. HansenUS-ComorateIMUS
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Siject: (GENO11 Sample Receipt

On 04727189wereceived 10special H.samples from JeanBuriofOc.Medical Thesssampleshave
‘been given project# FACT-GENO11, Labrequest numberW1724. Sampleswere receivedcoldand have

} = beenstared inFreezer 8at 20.41. 10C Atom se

Usa
| Somple recep? veridhid -1lizlss pws

i
|
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. FACT: DATA REVIEW SUMMARY FORM
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| cimmmSOPHIE
| mn ISSE =

Compound|name: PES ErCoefficientofDetermination: 0.998313a
I Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None
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Compound 2 name: PFOS
CoefficientofDetermination: 0.998987

| Calibration curve: 31.2623 * x + 13.4094
Response type: External Std, AreaCurve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None ,
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| metEmEeRES

Compound 3 name: PFDS - TeCocficientofDetermination: 0.955785| Calibration curve: 0.0390723 * x + 9.30435Response pe: External St, Area
Curvetype: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None
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Compound | name: PFHS -1 Coefficient of Determination: 0.998313| Calibration curve: 2.33693 * x + 6.12110Response type: External Sud, Area| ‘Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None
1 ™|
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‘Compound 2 name: PFOS
i Coeflicient of Determination: 0.998238
¥ Calibration curve: 26.7298 * x + 72.7186

Response type: External Std, Area
| Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None
| 1.974 |

| ~
Fw gamed + ep ees ae iResponse !

i i| | !
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EE.EET _
[Compound I name: PFOSA

| [CoefficientofDetermination:0.995781
(Calibration curve: 120.761 * x + 135.834
[Response type: Extemal Std, Area

| [Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None.
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| Eea=  BESTGOPYAYALABE
[Compoundmame:PFGSAR

| [Coeiient of Determination: 0996430
(Calibration curve: 10.0108 * x + 13.4359

[Response ype:External Std, Area )
| (Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None
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| EE SEER
[Compound 3 name: M570

| [CoeificientofDeterminaion:0.000000
(Calibration curve: 0* x + 0
[Response type: Extemal Std, Area

| |Courve ype: Linear, Origin: Exclude, Weighing: Us, Axis tans: Noe
I
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| omEswRsR
[Compound 4 name: M536
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