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COMPLIANCE STATEMENT

‘The clinical study described in this report is not included within the definition ofaGLP
regulated nonclinical study. However, to the bestofour knowledge, this project was
conducted in accordance with the guidelinesofthe U.S. FDA Good Laboratory Practice
Regulations for Nonclinical Laboratory Studies (Title 21 CFR Part 58) and according to
the methods and procedures described within this report. In addition, the study followed
the guidelines ofthe OECD Principles ofGood Laboratory Practice and the.Japanese
MHW Good Laboratory Practice Standard Ordinance for Nonclinical Laboratory Studies
on the Safety of Drugs (Ordinance No. 21, PAB Notification No. 424.) Any known
incidents that may have affected the quality or integrity ofthe project or reported data is
included in this report. This report represents an accurate recordofthe raw data.

Lownie OdebeLZ 19-02
Connie O. Sakashita, B.S. Date
'NWB Project Manager
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Quantitative Determination of PFOS and Related Compounds in

Human Serum by LC/MS/MS

Sample Analysis for Protocol EPI-0013

1 INTRODUCTION

‘This report summarizes the analytical results from the quantitation of PFOS, PFHS,
PFOA, PFOSAA, PFOSA, M556, and M570 in human serum samples for 3M Company
in support of Protocol EPI-0013 [5.1]. The LC/MS/MS method for the analytes exhibited
2 quadratic response and had target LLOQ and ULOQ valuesof1.00 ppb (2.50 ppb for
M556) and 500 ppb for the analytes.

The testing facility was 3M Company (Corporate Occupational Medicine, Medical
Department, 220-3W-05, St. Paul, MN. 55144), and the Study Director was Jeffrey H.
Mandel, M.D. The Study Contacts at 3M Company were Jean Burris, M.P.H, RN., and
James Lundberg, Ph.D. The following isalist ofNWB supervisory personnel involved
in the completionofthis work: Connie O. Sakashita, B.S. (NWB Project Manager);
Tonya Felix, M.A. (NWB Acting Project Manager); Patrick Bennett, M.S., MBA.
(NWB Laboratory Director); Rodger L. Foltz, Ph.D. (NWB Technical Director).
Laboratory personnel involved in the completionof this study included Suzanne
Newman, B.S. (NWB Research Scientist), Toni Peacock, B.S. (NWB Assistant Scientist)
and Emily Yardimei, B.S. (NWB Associate Research Scientist).

INWB SOPs and guidelines wereused in the conductofthis study and were available to
study personnel in electronic and hard copy formats.

Date Study Initiated: __15-Nov-2000_ Date Analyses Completed: _ 11-May-2001
‘The clinical study described in this report is not included within the definition ofaGLP
regulated nonclinical study. However, Northwest Bioanalytical conducts all studies
within the guidelinesofthe U.S. FDA Good Laboratory Practice Regulations for
Nonclinical Laboratory Studies (Title 21 CFR Part 58), the OECD PrinciplesofGood
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Laboratory Practice and the Japanese MHW Good Laboratory Practice Standard
Ordinance for Nonclinical Laboratory Studies on the SafetyofDrugs (Ordinance No. 21,
PAB Notification No. 424). Any changes to or deviations from the original protocol
(Analytical Plan) were documented through approved protocol amendments or deviation
memos and are retained within the raw data.

2. METHODOLOGY

‘The assay used for this study is reported in Northwest Bioanalytical reports NWBROO-
108 [5.2] and NWBROO-122 [5.3]. Chinese humanplasmawas used for the calibration
curves and quality control samples. Serum sample results obtained using plasma curves
are discussed in NWBROO-122.

‘Samples for this study were received at NWB on the following dates:

Receipt Date, NumberofSamples Received Storage Condition
(except during analysis)

22-Nov-2000 100 20°C
21-Feb-2001 108 20°C
06-Mar-2001 330 20°C
15-Mar-2001 16 20°C
05-Apr-2001 125 20°C

Reference Material
eeeeee————

Analyte Lot Number Purity Expiration Source Storage Conditions
Date

PFOS (FC-95) 193 100% 31-Dec-2010 3M, Room temperature®
PFHS SE036 100% 01-Jan-2010 3M 20°C

PFOA (FC-143) 25 100% 31-Dec-2010 3M Room temperature®
PFOSAA (FC-129) 617 538% 31-Dec2010 3M Room temperature

PFOSA 214 100% 31-Dec2010 3M Room temperature
M536 NBI13047-8D 99.89% 31-Dec-2010 3M Room temperature
M570 118506-26 99.75% 31-Dec-2010 3M Room temperature

THPFOS 59909 90.0% 31-Dec-2010 3M Room temperature

“Stored dey
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Eight or more calibration standards were prepared on the dayof each run by adding
100 uL of blank human plasma and 400 kL of 50 mM ammonium acetate in water
(unadjusted pH ~6.9) to 13 x 100 mm polypropylene tubes. After a brief vortex mixing,
10.0 of the appropriate spiking solution was added.

‘The absolute purity ofPFOS, PFOSA, PFOA, and PFHS reference material was not
available prior to the conductofthis study. Therefore, the reference material purity was
assumed to be 100%. 3M contracted with Centre Analytical Laboratories, Inc. in State
College, Pennsylvania to determine the absolute concentration of PFOS, PFHS, and
PFOA in NWB stock solutions used to prepare the analytical standards and controls used
for this studies. All arrangements for purity determinations and the transfer of NWB.
solutions to Centre Analytical Laboratories, Inc. were performed by 3M. Based on
Centre Analytical Laboratories’ results, the concentrationsofplasma calibrator and
‘quality control samples were corrected using the following factors:

Analyte Correction Factor
PROS 0836
PHS 0909

PFOA 0855

‘The final calibration standard concentrations in human plasma for each analyte ean be
found in Tables 8 ~ 14. NOTE: Due to the use ofdifferent matrix pools with different
persistent levels, thereareseveral standard concentrations in these tables. However, only
eight (for M556) or nine (all other analytes) standards are usedfor a single curve. The
target calibration curve range is 1.00 ppb (2.50 ppb MSS6) to 500 ppb prior to correction
for purity.

In addition, blank plasma samples, both with and without intemal standard (designated as
QCO0s and Blanks, respectively), were assayed in each analytical run.

Analytical QCs were prepared in human plasma on October 27, 2000, March 8, 2001,
April 5, 2001 and May 2, 2001 and frozen in a -20 °C freezer. For each run, analytical
QC levels were assayed in duplicate. In addition, for each dilution level, dilution QCs
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were run in triplicate in any analytical run that contained diluted subject samples. The QC
concentrations are shown below:

eeee—————————————
QC Concentrations*

All concentrations reexpressed as ppb.———Allconcentrtionssreexpressed spp.
Analyte Low Medium High Dilution

DF=seeep——eeeeeeemmmgmrrgeeeeeDEPFOS 575,640 126 31,332 343
PFHS 4.48 156,157 417,418
PFOA 432,481 14s 385

PFOSAA 430,460 150, 151 400,401
PFOSA 4.00 150 400
Mss6 4.00 150 400
M570 4.00 150 40041SR... SUL...NU... A

* The target QC concentrations are 4.00 ppb, 150 pps and 400 ppb prior o correction for purity.Each snalyte has different QC concentrations based upon the persistent levels ofth acalyte fn thehuman plasma used.

‘The internal standard (THPFOS) was added to all plasma and serum samples (except
Blanks) for a final concentrationofapproximately 200 ppb.

‘The analytical method consisted ofa liquid-liquid extraction procedure followed by
‘evaporation and reconstitution of the extract residue with 20 mM ammonium acetate in
water: 20 mM ammonium acetate in methanol (30:70, v/v). The samples were analyzed
by liquid chromatographytandem mass spectrometry using an API 3000. The instrument
was operated in the multiple reaction monitoring (MRM) mode under optimized
conditions for PFOS, PFHS, PFOA, PFOSAA, PFOSA, MSS6 and M70 detectionofthe
negative fons formed by TurbolonSpray™ ionization.

3. SAMPLE ANALYSIS

PFOS, PFHS, PFOA, PFOSAA, PFOSA, MSS6, M570, and THPFOS chromatographic
peaks were integrated using the MacQuan software (version 1.6) with a smooth factor of
one. Quantitation was based upon quadratic regression analysis of weighted (1/x)

calibration curves using area ratio vs. concentration utilizing Watson® DMLIMS
software (version 6.1.1.04). The samples were injected in a systematic order.

050473
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For sample 11689, the measured concentration of PFOS was corrected for the persistent
level of analyte present in the dilution matrix. The concentration is reported as a whole
number and has not been rounded to 3 significant figures.

31. Acceptance Criteria

For an analytical run to be accepted, it must have met the acceptance criteria listed
below which are consistent with regulatory and industry recommendations.

Calibration Curve

Each run will include calibration standards in duplicate at six or more concentrations
covering the lower to upper limitof quantitation.For all analytes except PFOSA and
PFOSAA, at least three-fourthsofthe calibration standard's back-calculated
concentrations must be within + 15% (+ 20% for LLOQ) of their individual target
concentrations. For PFOSA and PFOSAA, at least three-fourthsofthe calibration
standards back-calculated concentrations must be within 20% (+ 25% for LLOQ)
oftheir individual target concentrations. A calibration standard will be considered an
outlier ifit is greater than two times the acceptance criteria for that standard.

Lower Limitof Quantitation

The back-calculated concentrationsofat least one of the duplicate lowest points in the
calibration curve must be within + 25%of the target concentration for PFOSA and
PFOSAA to qualify as the LLOQ and within£ 20%ofthe target concentration to
‘qualifyas the LLOQ for all other analytes.Ifthis criterion is not met, the next level is
subjected to the same test and the LLOQ raised accordingly.

Quality Control Samples

Each analytical run will include low, medium and high QC samples in duplicate. The
measured concentrationsofat least two-thirdsofall analytical QCs mustbe within
20%oftheir target concentrations (+ 25% for PFOSA and PFOSAA), and no two
QCs at the same concentration can be outside the limit. Ifstudy samples require
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dilution, a dilution QC will be analyzed in triplicate for each dilution level (except for
PFOSA and PFOSAA which should not be diluted with control matrix). At least two

dilution QCs at each level must be within + 20%ofits target concentrations in order

to accept diluted study samples at that level. The dilution QC acceptance is

independentof the undiluted analytical QC acceptance.

4. RESULTS AND DISCUSSION

Serum sample results obtained using plasma curves for PFHS, PFOA, PFOSAA, PFOSA,

MsS6, and M570 did not meet NWB SOP requirements for validation. Results may vary
on average up to 26% from results obtained using human serum calibration curves at

some concentration levels for PFHS, PFOA, PFOSAA, M556, and M570. For PFOSA,

results may vary on average up to 43% from results obtained using human serum
calibration curves. Thesedataare reported in Assay Revalidation Addendum Report

NWBROO-122 (5.3). However, inorderto obtain the lower limitof quantitationofless
than 5 ppb required by the sponsor, it was necessary to use plasma calibration curves.

‘Each accepted run met the acceptance criteria set for the calibration curve points, for the

Tower limitof quantitation (LLOQ) and for the analytical quality control (QC) samples.

[Re] ore[gewee woeJolin] comm][1]Pros|Accepted|[27-Nov-2000|[[27:Nov-2000|[oo[as| |
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In run 4 for PFOSA and PFOSAA, one of the medium QC samples gave extremelyhigh

results. These results appear to skew the overall statistics for these analytes. Without this
“outlier”, the overall %CV was 9.2% for PFOSA and 12.3% for PEOSAA. The.overall

%Bias was 2.0% for PFOSA and 5.3% for PFOSAA.

In run 8 for PFOA, one of the low QC samples gave an extremely low result of 0.161

ppb. This result appears to skew the overall statistics for the analyte. Without this

“outlier”, the overall %CV was 14.1% and the %Bias was ~10.0%/

Any known circumstances that may have affected the quality or integrityofthe data are

included in this report.
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6. DATA RETENTION

The raw data and final report for this study will be stored in the NWB Archives, 1121
East 3900 South, Salt Lake City, UT 84124 per regulations and contract agreement. After
submissionofthe final report to the Sponsor, remaining study samples will be stored
under required conditions until confirmationofSample Disposition/Returm Authorization
is received from the Sponsor. 3M Company will be notified concerning final disposition

ofrecords at completionofcontract obligations.
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Table I. Calibration Curve Summary for PFOS.

Quadratic weighted 1/x’. All concentrations are expressed as ppb.
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Table 2. Calibration Curve Summary for PFHS

Quadratic weighted /x’. All concentrations are expressed as ppb.
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Table 3. Calibration Curve Summary for PFOA

Quadratic weighted 1/x’. All concentrationsare expressedas ppb.
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Table 4. Calibration Curve Summary for PFOSAA

Quadratic weighted Ix’, All concentrations are expressed as ppb.
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A, B, and C are coefficients used to define the calibration curve.

ET



Bde
Table 5. Calibration Curve Summary for PFOSA

Quadratic weighted 1/x’. All concentrations are. ‘expressedas ppb.

iI i liNumber
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Table 6. Calibration Curve Summary for M556

Quadratic weighted 1/x". All concentrations are expressed as ppb.

Run A c R-Squared| LLOQ|ULOQ
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: A, B,and Carecoefficients usedtodefine the calibration curve.
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“Table 7. Calibration Curve Summary for M570

Quadratic weighted 1/x". All ‘concentrationsareexpressed as ppb.

Run A c ReSquared|LLOQ|ULOQ
Number
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Northwest Bioanalytical Study No. NWBS00-125
Report No. NWBROL-066

Figure 1. Representative Calibration Curve for PFOS
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Figure 2. Representative Calibration Curve for PFHS
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[— Sty No NWBSOL-28Repo No NWBRDL066
Figure 3. Representative Calibration Curve for PFOA
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Figure 4. Representative Calibration Curve for PFOSAA
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Northwest Bioanalytical Study No. NWBSO0-128
Report No. NWBROL.066.

Figure 5. Representative Calibration Curve for PFOSA
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Figure 6. Representative Calibration Curve for M556
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Figure 7. Representative Calibration Curve for M570
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Figure 8. Human Plasma Blank for PFOS
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Figure 9. Human Plasma Blank for PFHS
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Figure 10. Human Plasma Blank for PFOA
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Figure 11. Human Plasma Blank for PFOSAA

——n (ES,
Err = “oo =EE 8nnen SEERERES
[Er————————

[Copia 2m] a Ry 23 agi
GEESBl ef | GT

CARO AR Ter

[oo—] == ox:EAETEE— EEESEERA=
Emm,ee

fmm Jb
Eto ie
Bel

EL TET 1[iommtoe——om | S wtEE !
AEE OA »

WoT Wh Gh Te WT

000574



Northwest Bioanalytical StudyNo. NWBS00-128Report No. NWBROI066
Figure 12. Human Plasma Blank for PFOSA
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Figure 13. Human Plasma Blank for M556
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Figure 14. Human Plasma Blank for MS70
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Figure 15. Human Plasma Blank with [nternal Standard (QC0) for PFOS
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Figure 16. Human Plasma Blank with Internal Standard (QCO) for PFHS
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Figure 17. Human Plasma Blank with Internal Standard (QC) for PFOA
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Figure 18. Human PlasmaBlank with Internal Standard (QC0) for PFOSAA
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Northwest Bicsrlyicat Sady No. NWBS00-125Report No. NWBROL-066
Figure 19. Human Plasma Blank with Internal Standard (QCO) for PFOSA
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Figure 20. Human Plasma Blank with Internal Standard (QC) for M556
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Figure 21. Human Plasma Blank with Internal Standard (QC0) for M570
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Figure 22. Low Standard for PFOS
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Figure 23. Low Standard for PFHS
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Figure 24. Low Standard for PFOA
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Figure 25. Low Standard for PEOSAA
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Figure 26. Low Standard for PFOSA

-
es |. “2me TREEJC==n EEE

m=me

or— RREeeBle
Bei eh

EEa apa

TEE RAT er
EE.EE

int poeta Sr IE

— = iSEE=
me oo
ERE ee

ate TE Sit Lats ii,
ECL i] a

B= Hf =mre SHEEe El] © Saar

CTE BG er

2? 000583



‘Northwest Bioanalytical Study No. NWBS00-128ReportNo.NWBROL066
Figure 27. Low Standard for M556
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Figure 28. Low Standard for M570
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Figure 29. High Standard for PFOS
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Figure 30. High Standard for PFHS
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Figure 31. High Standard for PFOA
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Figure 32. High Standard for PFOSAA
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Figure 33. High Standard for PFOSA
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Figure 34. High Standard for M556
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Figure 35. High Standard for M570
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