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3M Environmental Laboratory

AnalyticalReport

Project Number: E05-0442

1 Introduction / Summary

‘The following analytical report prescats data from commercially available normal
pooled human serum that were purchased by the 3M Eavironmental Laboratory and.
subsequently screened for endogenous fluorochenicals.
‘Thirty-six separate lotsofpooled normal human serum wee extracted using a solid
‘phase extraction technique and screened for sixteen differnt fluorochemicals using
liquid chromatography/tandem mass spectrometry (LOMS/MS). Serum samples
were received from various suppliers between 9/9/04 and 12/2/04. Samples were
extracted on 5/11/2005 and analyzed 5123/2005.
Hoptafluorobutyric acid (PFBA) was included in the original listof sixtoen target
analytes. However,duto instabilityin the methanol extract, analyticaldatafor
PFBA will not be included in this report. Instead, a separatestudy will be conducted
including the re-extractionofthe thirty-six lotsof commercial serum with
acetonitrile and analysis using a newly developed method that provides isomer
resolution.Thoseresults wilbereportedin aseparatereport.
‘Sample results are summarizedinTables 1 and 2. The average values reported
represent samples in which there was detectable analyte. Sample values that were
less than the limitofquantitation were not included in the average value calculations.
Please refer to Section § for individual sample results.
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NMRresultsindicate thatthePFOSreferencesubstanceconsists of 30.8%branched

isomer, and the PFOA reference substance consists of22.1% branched isomer.

Thesevalueswereusedforthedeterminationof theisomerratiosintheserum

samples (presented in Table 10).
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3 Sample Preparation

“The samples for this study were prepared as follows:

1. The serumsampleswereallowedtothawandwarmtoroom temperature.
2. Four milliliters of serum (or water in the case of method blanks) were added

to a 15 mL screw-capped polypropylene centrifuge tube.

3.Matrixspikesand methodblankswereprepared by spikingtheserum (or
water) with the analytesofinterest. In addition, °C PFOAand 0, PFOS

‘wereaddedassurrogatestoallserumsamples,calibrationstandards,matrix.
‘blanks, andmethodblanksatconcentrationsof1.04and0.950ng/mLserum
respectively to evaluate extraction method performance.

4. Ten milliliters ofacetonitrile 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. Aferremoval from thecentrifuge,thesupematantwastransferred tabottle
‘containing 70 mLof water.

7. The samples were passed througha preconditioned SPE cartridge and eluted
‘with 2 mL ofmethanol.

Quantitation was accomplished using high performance liquid chromatography
tandem mass spectrometry. The following parameters were used:

Liquid Chromatograph: Hewleti-Packard® Series 1100 Liquid Chromatograph
system.
Analytical column: Keystone® Betasi™ Cs 2.1x100mm, Sumparticle size
Column temperature: 30 °C
Stop Time: 20.0 minutes
Flow rate: 300 uL/min
Tnjection volume: § pL.
Mobile phase components:
SolventA:2.0mMammonium acetateinASTMType I water
Solvent B: HPLC Grade Methanol
Solvent Gradient:

Ime xuow wewa
uo sow
Bo sow
wo ow
a mx
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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
Gs: 35
Gs2: 45
Entrance Potential: -10
Analysis Type: Multiple Reaction Monitoring (MRM)
Table4. Acquisition Parameters

[NFPA Ace)[Tame | amo [7 ow
[PRAGA | so |msm = |
[DAGAce | ams |wenwanesTw |
[[PFOACsAGd)| wae | wmeawovws 45 |

[GAsd TT wo | cevwemszes| a8 |
[Cofad[sus | wmamwemn | w |
[Cuts | amo | sermeszes ws |
[Cohod | emo | werweesser | ow |}
[esaTae 17m Te |
[FosA™Tas 177s Tw |
[oresTass 1same | = |
[Peis 7 swe| mame [we |
[pros | ame | women ~~ ow |
[eros 1" ese7wsams mw |

[_meros | mee[ewe0 |
[ProAt2™ wwe TT ws wo |
[Prosiog[sme| www | wo]

‘When multiple transitions were monitored, the total ion current (TIC) was used to
quantify cach analyte, thereby providing greatersensitivitythan individual Q3 ion
measurements.

4 Analysis

4.1 Calibration
411 Calibration Curve

Anextractedcalibration curvewasformedbyspiking rabbit serum at prescribed.
levelsand extractingthecurveinthesamemanner 2thesamples. Stock
Solutions wereindividuallyprepared from neat flvorochemicals and diluted in
methanol. Samples werequantified versus a 15-pointextractedcalibration curve.
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‘Theregressionanalysiswasperformedusing aquadraticcurvefit weighted 1/x.
Calibrationstandardswerewithin +25% (230%forthe LowerLimit of
Quanitaion (LLOQ)with acoefficientofdetermination >0.990. Low-level
calibrationstandards which werenotwithin £30% werenotincludedinthe.
calibrationcurve, Calibration standardsthat werenotgreaterthan2xthemethod.
blankswere notincluded in the calibration curve, exceptwhere noted.

412 ContinuingCalibrationVerification (CCV)
AContinaingCalibration Verification (CCV)wasrunatleastonceevery 10

samples,bracketingthesampleswith thecalibrationcurve. TheCCVrecovery
waswithin£25%forallanalytes.

413 SystemSuitability
Fivesystemsuitabilitystandardswereanalyzedbeforeth initialcalibration curve
andaferthelastCCV. Thesesampleshadareacountswith a%4RSDof<5%and
aretention time%RSDof 2%whenevaluatedindependentlyexceptfor the:

followinginstances:
“Thesystem suitabilitysamplesforeachofthe perfluorinaied acidsandFOSA.
filed. Ineachcasethe%RSDofthe retention timeswaswell withintolerance

limits,butthe areacountsvariedbyasmuchas20.3%.Thefailureofevery
‘perfluorinatedacidtested suggests thepresenceof systemiceffectonthatclass
ofanalytes.Thisshouldbekeptinmindwhen evaluatingthedatapresentedin|
hisreport.

414 LowerLimitofQuantitation(LLOQ)
‘TheLLOQforeachanalytewasequalto the nominalconcentrationofthelowest
standardinthecalibrationcurvethatmetaccuracyrequirements of70% -130%
‘andthathad a leattwiceasmanyareacountsasthemethodblanks.

42 Blanks
421 Method Blanks

Method blanksconsistedofaliquotsof Milli-Qwater extractedin thesame
‘mannerasthesamples.Allofthe methodblanksintisstudyhadareacounts
<50%oftheLLOQforthei respectiveanalyteswiththefollowing exceptions:

«FHA: Twooutofthreemethodblankswasgreaterthan 50% of the
LLOQ;none wereabovetheLLOQ.
C7Acid:Oneofthreemethodblankshadarescountsgreaterthan 50% of
theLLOQ;nonewereabovetheLLOQ.

«C11 Acid:Oneoftreemethodblankshadarea countsgreater than 50%
oftheLLOQ;nonewereabovetheLLOQ

= FOSA: Twooutof throsmethodblanksweregreaterthan50%ofthe
LLOQ;nonewereabovetheLLOQ.
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» PFBS:Twomethod blankshadareacoc greater than50% ofthe
LLOQ;oneshowedanomalouscontaminationand wasabovetheLLOQ.

422 MatrixBlanks
Matrix blanks consistedofaliquotsofblank rabbitserum extracted in the same
‘mannerasthesamples.Three matrixblanks werepreparedandanalyzedwiththe
samples. Maiix blankscontaining endogenous levels ofanalyto that were above
the LLOQ are detailed below.

Table5. Endogenous Analyte in RabbitSerum

[Sample _T™TOWRA TGi1ACID|PFBS | THPFOS| THPFDS
|Ltoamgmi)| 0.00504|oc0es2 | 000506 |000520 | 0.00803 |
[WixBik0505111|ooces | owe |ooest | oom | cous |
[MxBlic0505112| oomse| ooss | coors | oomo | oow |
[xB 050511:3 | oowz|oowes |ooome | come|oom |
[Average | ooo | ows [| ooes|ome | oo |

eae frote ee 0nce To aden heCARATohcogs Fe
‘Theaverageendogenousvalues wereused ocorrectthematrix spike response.

423 SolventBlanks
‘Methanolblankswereanalyzedthroughoutthe analytical un. Analyteresponse.
waslessthan % theLLOQinal cases.

Surrogate
PFOA (1,2-°C]andPFOS ['*0;] were addedassurrogatesto 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 two ofthe PFOS ['*0y] recoveries wereoutside £30%, extending the surrogate.
recovery range to +.34%. Specific surrogaterecovery data is presented below.
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Table6. Surrogate Recovery

PFOA[1,2-°C]| PFOS ["0,] PFOA [1,2-°C]| PFOS [0g]
Recovery, % | Recovery, Recovery,% | Recovery, %
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[Cosmet[uw[ow |[mow| ven |]
[Cismosnsz[oo | om || mweroos | snow |
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ECMsciess| ow | ew || meaewo| eow | mw |
[rvnoso1 ow 1ew TT vases T vee TTem |
[vasss|eTe [TT easess ew|ew |
[runes TrewTrew ||veasses ee |ew |
|e| am om Ll wew m|om

[reassessTew[em || eases me ve
[owas |Tow | ve |[meas ew|aw |
[wages| wwTew |[Teaser we|mw |
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a [om][maser [vex TAZ 113%,
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[owes | ew |om || mowesss ew|ww |

4.4 Laboratory Control Spikes (LCS)
Six Laboratory Control Spikes (LCS) were prepared in rabbit scrum and analyzed
with the samples. Results were corrected for endogenous levels ofanalyte in the
matrix (where appropriate), and are presented below.
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Table 7. Matix Spike Recovaries

Nominal | overt |
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rT
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‘Table 7. Matrix Spike Recoveries (continued)
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——1iTT TT
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Table 7. MatrixSpike Recoveries (continued)

NominalConc. (Observed Conc.
|e[ee[eeme] oy ]
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Table 7. Matrix Spike Recoveries (continued and comected for sndogenous target
analytes)

wos Endogenous| “ConeCone: oven, coreaaiter|Reoni amt | Enoganoun
Lov vm. |
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NR =Not Reportedbecause measableamousof argsanaly were no observed
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4.5 Accuracy
‘The accuracyforeachanalytereported was calculatedbytakingthe averageofthe
matrix spike recoveriesforthat analyte. Theresultsare presentedin Table 5.

Table 8. Method Accuracy for Individual Analytes

[LoreTasca]srare | sco |
[NEPA 1 cow || FesA | ex |
[PHA | eww|| Fosa|ex |
[mora |wowTT "Pras[wow |
[ProA | sam |"Peis| en |
[condaT sox[[ PrOS[com |
[cloaca| ew ||THPFOS| <vaw |
[ctiAsa[ax | [7THPFOS| ssw |
Lotzase |wenTT—77 1

4.6 Sample Related Comments
The extraction and analysis ofthe samples ws performed uiilizinga non-vlidated
method.Thematrix spikeresults,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

Tables9and 10summarize individualsampledata.
Table 8. Porfiuorinated Acid Resuits
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Table 9. Perfluorinated Acid Results (continued)
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Tables. Sample Results for Addionai Peefiuorinatad and Highty Fluorinated Analytes
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Table 3. Sample ResultsforAdditional Perfluorinated and Highly Fluorinated
Analytes (continued)

FOSA| FBS
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Table 10. isomer Ratios for Individual Samples

FFOA%| PFOSW
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owes Tween | ex | ae]
be vm [wer[oes
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| orion |tT|aww |“ThebranchedTomesTn oe svoplewas<1L0Q“¥TN-AL6977 and ~6978 ae fromth same ot ofpooled serum.

+*¥Theaverageandstandarddeviton epeecatany thosesapswithisomervaluessbove the LLOQ.

6 Data/Sample Retention

Alloriginalrawdataandtheanalyticalreporthavebeenarchivedatthe 3M
Environmental Laboratory. The test materials and analytical reference standard
reserve samples,aswellasthesamplespertainingto thisprojectarearchivedatthe
3M Environmental Laboratory.
Reserve samples, digital copiesoforiginal data andal orginal paper data will be:
retained in the archives of 3M Environmental Laboratory for aperiodof at least
10 years following report signing.

7 Conclusion

Under the conditionsof the study, endogenous fluorochemicals were found to be
‘present in all samples. NFPA, PFOA, Cy Acid, Cio Acid, Cy; Acid, FOSA, PFHS,
PFOS and THPFDS weredetectedineverylotofserum. TOHAandPFBSwere.

detectedinaibutthreesamples,andtheCy Acidwasdetectedin 30of 36samples.
Conversely, PFHA was only detected in 9of 36 samples, and FBSA was only
detected in 1of36 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 +i- 34%. Method accuracy
for individual analytes ranged from +/- 1% fo +/- 27% whilo overall method
uncertainty (based on isotopically labeled surrogate recovery) was +/- 34%.
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‘Wikiam Reagen, Laboratory Manager Date

“The 3MEnvironmental Laboratory’s Quality Assurance Unithas auditedthe dataand
report for this project.
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Quality Representative Date

Page 90019


