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3M Environmental Laboratory

Analytical Report

ProjectNumber: E05-0120

The following analytical report presents data from commercially available normal
‘pooled humanserumthatwere purchasedbythe 3MEnvironmental Laboratory and
subsequently screened for endogenous fluorochemicals.
‘Thirty-sixseparate lots ofpoolednormal humanserumwereextractedusing 2
protein precipitation technique and screened for sixteen differeat fluorochemicals
using liquid chromatographytandem mass spectrometry (LC/MS/MS). Serum
samples were received from various suppliers between 9/9/04 and 12/2/04. Samples
were analyzed between 02/03/05and 02/09/05. .
‘This range-finding study was designed to provide lower limitsofquantitation
(LLOQs)ofapproximately 100- 300 ppt. Upon reviewofthe data, it was discovered

thatmanyof tetargetanalyteswerepresentatconcentrationsmuch lower thanthe:
100-300ppttargetlevel.Asaninterimsolutionand until a moredefinitivestudy
canbecompleted,signal 10noiseratioswere evaluatedand a limitofdetection
(LOD)wasdefinedforcach analyte.Asa result,calibrationcurveswere
extrapolatedbetweentheLLOQandthenewlydefined LOD,allowingscreening.
qualitydatatobedeterminedforsome &-alytesaslowas 19.9 ppt. Therefore,it
‘mustbeemphasizedthatmuchofthe di presentedinthisreport wasderivedfrom
extrapolated curves andshouldbeconsideredasscreeningqualiydataonly.
SampleresultsaresummarizedinTable1.Theaveragevaluesreported represent
samples in which there was detectable analyte. Sample values that were less than the
limitofdetection were not included in the average value calculations. Please refer to
Section 5 for individual sample results.
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‘Peaks wereobservedinthechromatogramscorrespondingtolinearandbranched
isomersforPFOSandPFOA. Relatiysbranchédandlinearisomerratios were
determinedforbothanalytes andarepreseatedbelow(thehumanserum value
represeatsanaverageof %branchedisomesforallofthehumanserum samplesthat
contained detectable levelsofeach analyte). “The % branched isomer results for

individual samples are presented in Table 12. In addition, well-characterized lots of
PFOS (Lot 171)andPFOA(Lot 332)wereanalyzedtogetheras amatrix spike

(QC050203-004) in rabbit serum. Data from that analysis was evaluated for
‘branchedandlinearisomerdistribution andagrees wellwithpreviouslyobtained
NMR data.
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Table 3. Summary of PFOAand PFOS lsomer Ratios:
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‘The samples for thisstudywere prepared as follows:
1. Theserumsampleswereallowedtothawand warm toroomtemperature.
2. One milliliterofserum (orwaterin thecaseofmethodblanks)wasaddedto a

15 mL screw-capped polypropylene centrifisge tube.
3. Matixspikesandmethodblankswerepreparedby spiking theserum (or

water) with theanalytes of interest: In addition, '’CPFOAwasadded as a
surrogatetoallserumsamples,calibrationstandards,matrixblanks,and
‘methodblanksat a concentrationof3.01 ng/mLtoevaluate extraction
‘methodperformance .

4. Twomillltersofacetonitrilewereaddedtotheserum andthe centrifuge
tubeswerecappedandvortexmixed,allowingtheserumproteinsto
precipitate.

5. Thetubeswerecentrifugedatapproximately 3000ro for20minutes to pellet -
theprecipitate, !

6. Afterremovalfromthecentifige,thesupernatantwastransferredtoan
antovialforanalysis.

‘Quantificationwasaccomplishedbyhigh performance liquidchromatography
tandemmassspectrometry.Thefollowingparameterswere used:
Liquid Chromatograph: Hewlett-Packard® Series 1100Liquid Chromsiograph

system i
Analyticalcolumn:Keystone®Betasil™Ci;2x100mm, Sumparticlesize.
Columntemperature:30 °C
StopTime;20.0minutes
Flow rate: 300 Limi
Injectionvolume: 5pL.
Mobilephasecoriponents:
SolveatA:2.0mMammonium acetateinASTMType I water
SolventB: HPLCGradeMethanol
SolventGradicat:

Ime us_ 00 0%
10 2%
uso won
150 oon
©50 20%
200 2%
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Mass Spectrometer: MDX Sciex” API 4000 Q-Trap Mass Spectrometer Detector
Software: Analyst™ Version 1.4
Ionization Mode:Electrospray Negative
Temperature: 450 °C
Gs1:35
as2:45
Entrance Potential 10
‘Analysis Type: Multiple Reaction Monitoring (MRM)
Table 5. Acquisition Parameters

ase ni
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‘Whenmulfiple transitionsweremonitored,the total ioncurrent.(TIC)wasused to
quantify each analyte, thereby providing greatersensitivity than individual QB ion
‘measurements.

4.4 Calibration
411 Calibration Curve
An extractedcalibration curvewas formedbyspiking rabbitserumatprescribed
levels andextractingthecurveinthesamemanneras the samples. Stocksolutions
weze individually prepared from neat fluorochemicals and diluted in methanol
(except PFBA, which was prepared in Milli-Q water to preveat esterification from
occuming). Saples were quantified versus an 8-poit extracted calibration curve.
“Theregression analysiswasperformedusing & quadratic curvefitweighted 1/x.
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Calibration standardswerewithin + 20% (425% fortheLowerLimit ofQuantitation.
(LLOQ) with acoefficientofdetermination 0.995. Low-level calibration
standards,whichwerenotwithin£25%,werenotincludedinthe calibration curve,
Calibration standardsthatwere notgreaterthan twice themethodblankswerenot
included inthecalibrationcurve.
412 ContinuingCalibrationVerification (CCV)
AContinuing CalibrationVerification (CCV) wasrunat leastonce every 10

samples,bracketingthesampleswiththe calibrationcurve.TheCCVrecoverywas
within$25%forallanalytes.
413 SystemSuitability

Fivesystem suitabilitystandards wereanalyzedbefore theinitial calibration curve
andafterthelast CCV.Thesesampleshadareacountswith a %RSD of<5%and a.
retentiontime%RSDof2%when evaluated independentlyexceptforthefollowing
instances:

SeveralindividualtransitionsmonitoredfortheCioAcidfailed theretentiontime
systemsuitability criteria. However, thedatareported was derived from the
‘quantitationofthe TIC, which passed system suitability requirements. -
Allofthesystem suitabilityset forFBSAarea countsfled.The %RSDswere
62%,7.5% and 8.4%. However, no sampleshad area countsabovetheLLOQfor

thisanalytethereforethedatawas accepted.
414 LowerLimitofQuantitation(LLOQ)
‘TheLLOQforeachanalyte wasequal othe loweststandardinthecalibrationcurve
thatmetaccuracyrequirementsof75%-125%.
415 LimitofDetection (LOD)
‘TheLODforcachanalytewasequal 0 thearea counts (convertedto a concentration)
that were2-3timesabovethemethodblank.
416 Blanks
MethodBlanks
Allof themethod banksinthisstudy hadareacounts < 50%oftheLLOQ.
Matrix Blaiiks
‘Twomatrixblaakswerepreparedin rabbitserumandanalyzedwiththesamples.
‘OnematrixblankcontainedendogenouslevelsofPFOSthat wereabovetheLLOQ.
‘An average endogenous valueforPFOS was determined by substituting a number
equal to ¥% the LLOQfor BLK050203-003

7 Page Tof18
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Table 6. Average Endogenous PFOS Value Determination
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“The average endogenousPOSvalue wasused 0correc hemalrixspike.
responsefor endogenous levels ofPROSinrabbitserum.

417 SolventBlanks
Acetoniileblankswereanalyzed throughoutthe analytical run.Analyteresponse was.
Tess than %theLLOQ inall cases.
418 Surrogate
13C PFOA was added as asurrogate to all serumsamples, calibration standards,
‘matrix blanks, and method blanks at a concentrationof 3.01 ng/mL to evaluate the
extraction method performance. All surrogaie recoveries werewithin £20%.

4:2 Laboratory Control Spikes (LCS) -

Six Laboratory ControlSpikes(LCS)werepreparedinrabbitserumandanalyzed
iththesamples. Resultswerecorrectedforendogenous levelsofanalytei the
‘matrix (where appropriate), and arepresentedbelow.

Table 7. Matrix Spike Recoveries in Rabbit Serum
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Table7. Mati SykeRecoveries aRabbitSer (conied)
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Table 7. Matrix Spike Recoveries inRabbitSerum (continued)
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Table 8. PFOS Matrix Spike Recovery in Rabbit Serum, Corrected fo Endogenous
Lovers
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43 Accuracy
‘The accuracyforeach analytereportedwas calculatedbytakingtheaverageofthe
‘matrix spike recoveries for that analyte. The results are presented below.

Table 9. MethodAccuracyforIndividualAnalytes. ©
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4.4 Sample Related Comments

“The extraction and analysisofthe samples was performed utilizing anon-validated

‘method. The matrixspikeresults, '3C PFOAsurrogate recoveries, and the

extrapolatedcalibration curve(between theLLOQ and LOD) shouldbeconsidered

‘whenevaluatingtheaccuracyandprecisionofthesampleresults.

‘Tables 10 and 11 summarize individual sample data.
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Table 10. Pafverinstd Acid Results
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Table 10. Perflucrinated Acid Results (continued)
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Table 11. Sample Results for Additonal Pefluorinated and Highly Fluorinated Ansytes
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Table 12. Isomer Ratios for Individual Sampls (continued)
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Www | ew [we|
LTSesion| wm | wm |~Sample vale was <L0Q“TNA-69T720dTHA-GS78a fromesmelot of ocdseu.

Aloriginalraw dataaiithe analyticalreporthavebeenarchivedatthe 3M.
Environmental Laboratory. The estmaterialsandanalyticalreferencestandard
reservesamples,aswella thesamplespertaining to thisprojectarearchivedatthe
3M Eavisonmental Laboratory.
Reservesamplés, digitalcopesof originaldataandalleriginalpaperdatawillbe
retained ithearchivesof3M Environmental Laboratoryfor2periodofaleast.
10 years following report signing.

‘Under the conditionsofthe study, endogenous fluorochemicals were found to be
present in all samples. PFHS, PFOS, and THPFDS were detected in every lot of
serum while PFOA was present in detectable levels in all but one sample.
Conversely, FBSA, TRPFOS, and the Cy acid were not detected in anyof the
‘samples usingthe presentmethodology. °C PFOA surrogate recoveries were all
within£20%.
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‘Wiliam Raagen,LaboratoryManager Date

The 3MEnvironmentalLaboratory's QualityAssuranceUrithas auditedthedataa
nd.

‘reportforthisproject.

-
‘QualityAssuranceRepresentative: Date
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