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3M Environmental Laboratory

Analytical Report

Project Number: E05-0442

1 Introduction / Summary

‘The following analytical report presents data from commercially available normal
‘pooled human serum that were purchased by the 3M Environmental Laboratory and.
subsequently screened for endogenous fluorochemicals.
‘Thiny-six separate lotsof pooled normal human serum were extracted using a solid
‘phase extraction technique and scresaed for sixteen different fluorochemicals using
liquid chromatographyandemn mass spectrometry (LC/MS/MS). Serum samples.
were received from various suppliers between9/9/04 and 12/2/04. Sampleswere
extracted on 5/11/2008 and analyzed 5/23/2005.
Heptafluorobutyric acid (PFBA) was includedinthe original lstof sixtoen target
analytes. However, duc to instability in the methanol extract, analytical data for
PFBAwillnotbe included in this report. Instead, aseparatestudywillbe conducted
including the re-extractionofthe thirty-six lots ofcommercial serum with
acetonitrile and analysis using a newly developed method that provides isomer
resolution. Those results will be reported in a separate report.
‘Sample results aresummarizedinTables1and2. Theaveragevaluesreported
represent samples in which there was detectable analyte. Sample values that were.
less than the limit ofquantitation were not included in the average value calculations.
Please refer to Section 5 for individual sample results.
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NMRresultsindicatethatthe PFOSreferencesubstanceconsistsof30.8%branched

isomer,andthe PFOA reference substance consistsof22.1% branchedisomer.
Thesevalues wereusedforthedetermination ofthe isomerratiosintheserum
samples (presented in Table 10).
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3 Sample Preparation

“The samples fortis study were prepared as follows:
1. Theserum samples wereallowed to thawandwarmtoroom temperature.
2. Four millilitersofserum (or water in the caseof method blanks) were added

to 15 mL screw-capped polypropylene centrifuge tube.
3. Matrixspikesandmethodblanks werepreparedby spikingtheserum(or

water) with the analytesof interest. In addition, '’C PFOA and *0; PFOS
‘wereadded assurrogates toallserumsamples,calibrationstandards,matrix
‘blanks, and method blanks at concentrations of 1.04 and 0.950 ng/mL serum
respectively o evaluate extraction method performance.

4. Ten millilitersof asedoniile were added to the serum and the centrifuge
tubes were capped and vortex mixed, allowing the serum proteins to
precipitate.

5. The tubes were centrifuged at approximately 3500 rpm for 20 minutes to
pellet the precipitate.

6. After removalfromthe centrifuge,thesupermatantwastransferred10 abottle
containing 70 mLofwater.

7. The samples were passed through preconditioned SPE cartridge and cluted
with 2 mL of methanol.

‘Quantitation was accomplished using high performance liquid chromatography
tandem mass spectrometry. The following parameters were used:
Liquid Chromatograph: Hewlett-Packard® Series 1100 Liquid Chromatograph
system
Analytical column: Keystone® Betasil™ Cis 2.1x100mm, Sus particle size:
‘Column temperature: 30 °C
Stop Time: 20.0 minutes
Flow rate: 300 wL/min
Injection volume: 5 pL
Mobile phase componens:
Solvent A: 2.0 mM ammonium acetate in ASTM Type I water
Solvent B: HPLC Grade Methanol
Solvent Gradient:

Ime %8ow aw
wm
uo x
Be ew
wo ww
m0 mw
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Mass Spectrometer: MDX Sciex” API 4000 Q-Trap Mass Spectrometer Detector
Software: Analyst™ Version 1.4
Tonization Mode: Electrospray Negative
Temperature: 450°C
GSl:35
G82: 45
Entrance Potential: -10
‘Analysis Type: Multiple Reaction Monitoring (MRM)
Table4. Acquisition Parameters
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[PEAGAc)| wee1meresTw |
[OHA Ace)| ams |weriesnesTw |
[[FFOACsAd)| wwe | wmeawows 4 |
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[FosATas 1777s wm |
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[Frosiog[sme|wees | ow |

‘When multiple transitions were monitored,thetotalion current.(TIC)was used to
quantify cach analyte, thercby providing greater sensitivity than individual Q3 ion
measurements.

4 Analysis

4.1 Calibration
411 CalibrationCurve

‘Anextractedcalibration curvewasformedby spiking rabbitseruma prescribed
levelsandextractingthecurveinthesamemanneras thesamples. Stock .
solutions were individually prepared from neat flvorochemicals and diluted in
methanol. Samples werequantified versus a 15-pointextractedcalibrationcurve.
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‘Theregression analysis wasperformedusing aquadraticcurvefitweighted 1x.
Calibration taidardswerewithin + 25% (230% fortheLowerLimit of
Quanstation(LLOQ)withacoefficientofdetermination >0.990. Low-level

calibrationstandardswhichwerenotwithin +30%werenotincludedinthe:
calibration curve. Calibration standardsthatwerenotgreaterthan2xthe method
blankswere notincludedinthe calibration curve,exceptwher noted.

412 ContinuingCalibration Verification (CCV)
AContinuingCalibrationVerification (CCV)was run a leastonceevery 10
samples, bracketing th samples withthecalibration curve.TheCCVrecovery
waswithin 225%foralanalytes

413 SystemSuitability
Fivesystemsuitabilitystandardswereanalyzedbeforethe initiacalibrationcurve.
andafterthelastCCV.Thesesampleshad area counts with a %RSDof<5%and
aretention time %4RSD of 2%whenevaluatedindependentlyexceptforthe:
followinginstances:
‘Thesystemsuitabilitysamples oreachoftheperfluorinatedacidsandFOSA
failed. In eachcasethe%4RSDoftheretention timeswaswellwithintolerance

limits, buttheareacountsvariedbyas mucha520.3%.Thefailureofevery
pertluorinatedacidtested suggests thepresenceof asystematiceffectonthatclass
‘ofanalytes. Thisshouldbekeptinmind whenevaluatingthedatapresentedin
thisreport.

414 LowerLimitofQuantitation(LLOQ)
‘TheLLOQforeachanalytewasequal t thenominalconcentration ofthelowest
standardinthecalibrationcurvethatmetaccuracyrequireanentsof70% -130%
andthathada least twiceasmanyareacourtsas themethodblanks.

42 Blanks
421 MethodBlanks

MethodblanksconsistedofaliquotsofMilli-Qwaterextractedinthesame
mannerasthesamples. Allofthe methodblanksinthisstudyhadareacounts
<50%oftheLLOQ forthei respectiveanalyteswiththefollowing exceptions:

« PFHA:Twooutofthree methodblankswasgreaterthan 50%of the
LLOQ;nonewereabovetheLLOQ.
C7Acid:Oneofthroemethodblankshadareacountsgreaterthan50% of
the LLOQ;nonewereabovetheLLOQ.

«C11 Acid: Oneofthreemethodblankshadareacountsgreaterthan 50%
oftheLLOQ;nonewereabovetheLLOQ

= FOSA:Two outof threemethodblanksweregreaterthan 50%ofthe
'LLOG;none wereabovetheLLOQ.
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 PFBS:Twomethodblankshadareacoc greaterthan50%of the
LLOQ; oneshowedanomalouscontamination andwasabovetheLLOQ.

422 MatrixBlanks
Matrix blanks consistedofaliquots ofblankrabbit serum extractedin the same
‘mannerasthesamples. Three matrixblanks werepreparedandanalyzedwiththe
samples. Matixblanksconfainingendogenous levels ofanalyte thatwereabove
the LLOQ are detailed below.

Table 5. Endogenous Analyte In Rabbit Serum

[sample 1TORA |GiiAch| pres |Tnpros| wHPeDs|
[Lcoamgmi)| 0.00504|oouesz | 000506 | 000520 |000503 |
[MxBik0011-1| oooes | oows |ooo:| ower| cous |
[(MxBik 0505112| oes | ooss| coors | ooo|oom |
[MxBic0505113|ooo:|oows | ooorrs |oowe | oom|

Pein fr o OEaod TT Gen heCAMA OTEcropen00 .
‘Theaverageendogenousvalueswereuse 0correctthematrix spike response.

423 SolventBlanks
‘Methanol blankswereanalyzedthroughoutthe analytical un. Analyte response:
was less than % the LLOQ inal cass.

Surrogate
PFOA (1,2-°C] and PFOS [*0;] were added as surrogates to all serum samples,
calibration standards, matrix blanks, and method blanks to evaluate the extraction
method performance. All PFOA [1,2-"’C] surrogate recoveries were within £30%,
but twoofthe PFOS [*0y) recoverieswereoutside £30%, extending the surrogate.
recovery range to +/-34%. Specific surrogaterocovery data i presented below.
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Table. Surrogate Recovery

Sampleip |PFOAI1.2-%C]| PFOS [0 PFOA [1,2-°C]| PFOS [0g
mele 0 | Recovery, %| Recovery, % Recovery, %| Recovery, %
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4.4 Laboratory Control Spikes (LCS)
Six Laboratory Control Spikes (LCS)wereprepared in rabbit serum and analyzed
with the samples. Results were correctedforendogenous levelsofanalyte in the
‘matrix (where appropriate), and are presented below.
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Table 7. Matrix Spike Recoveries

Nominal | Observed
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Table 7. Matrix Spike Recoveries (continued)
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Table 7. Matrix Ske Recoveries (continued)
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Table 7. Matrix Spike Recoveries (continuedandcorrectedfor endogenous targetavi)
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4.5 Accuracy
‘The accuracy for each analyte reported was calculatedbytaking the averageofthe
matrix spike recoveriesforthat analyte. The resul's are presented in Table 8.

Table 8. Method Accuracy for Individual Analytes

[re Tusccma]|soame [oscoeme |
[ween1sz |1Fesa | wow |
[prea |ew |T FOSA | em |
[momaTex [pres|ew |
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[cease|wun TT 77 1

4.6 Sample Related Comments
The extraction and analysisofthe samples was performed uilizinga non-validated
‘method, The matrix spike results, PFOA [1,2-°C] and PFOS ['*0,] surrogate
recoveries, and the calibration curve should be considered when evaluating the
accuracy and precisionofthe sample results.

5 Individual Sample Data

‘Tables 9:and 10 summarize individual sample data.
Table 8. Prfiuorinated Acid Results
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Tabla. PoriuornatedAc Results (continued)
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Table 8. Sample Results for AddHtonal Peruorinatad and Highly Fluorinated Analytes
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Table8. SampleResults forAddonsPririated and Highly uorinatsd
Analytes (continued)
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Table 10. isomer Ratios for indiidustSamples
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“The branched omer he simplewis<LLOQ
“VTN.A-G577 and 6978a fram the same lotofpooled serum.
+++The averageand standarddeviation rptesctany hosesanples with oer valuesabove the LLOQ.

6 Data/Sample Retention

Aloriginal rawdata andtheanalyticalreport havebeen archivedatthe 3M
Eavironmental Laboratory. The test materials and analytical reference standard
reserve samples, as well asthesamples pertainingtothisprojectarearchived at the.
3M Environmental Laboratory.
Reserve samples, digital copiesoforiginal data and al original paper data will be:
retained in the archives of 3M Environmental Laboratoryfor period ofa least
10 years following report signing.

7 Conclusion

‘Under the conditionsofthe study, endogenous fluorochemicals were found to be
present in all samples. NFPA, PFOA, Cs Acid, Cio Acid, Cyy Acid, FOSA, PHS,
PFOS and THPFDSweredetected in every lotofserum. TDHA and PFBS were
detected in al but three sampies, and the Cz Acid was detected in 30 of 36 samples.
Conversely, PFHA was only detected in 9of 36 samples, and FBSA was only
detected in 1 of36 samples. THPFOS was not detected in anyofthe samples using
the present methodology. PFOA [1,2-°C] surrogate recoveries were all within £30%
‘while PFOS ['*0,] surrogate recoveries were all within +/- 34%. Method accuracy
for individual analytes ranged from +/- 1% fo-+/- 27% while overall method
uncertainty (based on isotopically labeled surrogate recovery) was +/- 34%.
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