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Quantitative Determination of PFOS, PFOSA, PFOSAA, N-MeFOSE-OH,
N-EtFOSE-OH, POAA and PFHS in Human Serum by LC/MS/MS

Assay Validation Report

1. INTRODUCTION

Northwest Bioanalytical (NWB) was contracted by 3M to develop and validate a liquid
chromatographytandem mass spectrometry method for the measurementof PEOS, PFOSA,
PFOSAA, N-McFOSE-OH, N-EFOSE-OH, POAA and PFHS in human serum. For chemical

] names and structures, see the Analytical Method contained in section 6 of the report.

: This report summarizes the analytical results from the validation ofthe method for quantitation
Of PFOS, PFOSA, PFOSAA, N-MeFOSE-OH, N-EFOSE-OH, POAA and PFHS in human

: serum for 3M. Kris Hansen, Ph.D. at 3M served as the Study Monitor. The following is a list of
NW supervisory personnel involved in the completionofthis work: David L. Vollmer, Ph.D.

; (Project Manager); Brad Coopersmith, Ph.D. (Senior Scientist; Rodger L. Foltz, Ph.D., (NWB
! Laboratory Director).

! 3M SOP AMDT-S-12 (effective 12/12/95) and NWB SOPs were used in the conduct of this
. project and were available to project personnel in electronic or hard copy formats.

Date Study Initiated: January 15,1999 Date Analyses Completed: _February 10, 19991
‘The method validation study described in this report is not included within the definition ofa

| ‘GLP regulated nonclinical study (Title 21 of the US Codeof Federal Regulations Part 58).
However, Northwest Bioanalytical conducts al studies within the guidelines of GLP principles.

Background

Early method development experiments demonstrated varying levels of endogenous PFOS,
PFOSAA, POAA, and PFHS in several lotsof “blank” human serum. These endogenous levels
complicate the useofhuman serum for the preparationofcalibration standards and quality
control samples.
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To circumvent the difficultyofpreparing standards and controls in the presenceof endogenous
levels, several animal matrices were evaluated. Rabbit serum showed the lowest endogenous
levelsofthe aforementioned analytes when directly compared to rat, dog, and monkey serum
Utilizing a calibration curve prepared in rabbit serum, however, did not demonstrate acceptable
precision and accuracy for the determination of PFOSA, MeFOSE-OH, and E{FOSE-OH

A serum matrix that was pre-extracied from human serum to remove any endogenous levels of
analytes prior to preparationofthe curve was also evaluated. This serum matrix, however,
showed greater extraction recoveries for all the analytes in the calibration curve samples than in
the human serum samples that were not pre-extracted, and therefore did not demonstrate

| ‘acceptable accuracy for quantitationofthe analytes.

: Because the four analytes (PFOS, PFOSAA, POAA, and PFHS) that did show acceptable
precision and accuracy with the rabbit serum curve were the same four analytes that showed
measurable endogenous concentrations in “blank” human serum, an abbreviated rabbit curve was
used to calculate the endogenous levels in specific lots of human serum. Once the endogenous

: levels were determined for those lots of human serum, those concentrations were added to the.
spiked concentrations for the human serum QCs and for the human serum calibration standards.
‘This procedure is described in detail within this report.

Principles of the Method

, After the additionofHPLC-grade water and sodium dodecyl sulfate (SDS, internal standard) to
0.20mLofhuman or rabbit serum, the serum mixture is made basic with the addition of 0.5 M

| tetrabutylammonium hydrogen sulfate (TBA, pH 10) and 0.25 M carbonate buffer. This mixture
is then extracted with methyl-tert-butyl ether. After sufficient mixing, the sample is centrifuged.
The organic layer is transferred via pipette into a clean test tube. The organic layer is then
evaporated to dryness and the sample is reconstituted into 2 mM ammonium acetate
water:methanol (50:50 v/v). The extracts are then analyzed by liquid chromatographytandem
mass spectrometry using negative-ion electrospray ionization and multiple reaction monitoring,
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2. VALIDATION SUMMARY

Four separate analytical runs were used in the determinationoflinearity, precision, and accuracy
of PFOS, PFOSA, PFOSAA, N-MeFOSE-OH, N-E(FOSE-OH, POAA and PFESS. The
validation included determination of the stability of the analytes maintained under various
storage conditions, the extraction efficienciesofthe analytes and the intemal standard, the system
precisionofthe analytes, and the reproducibilityofthe analytes for this assay.

All values reported in the validation summary and tables are based upon the actual
concentrations of solutions utilized during this validation. Please refer to the ListofTables for

] the locationof the validation test data and summary statistics.

21. Rangeof Quantitation

Rabbit Serum Calibration Curve

: Each analytical run included calibration standards in duplicate at a minimumoffour different
| concentrations and at least two rabbit serum blanks. Data for PFOSA, N-McFOSE-OH and
! N-E(FOSE-OH are not included because there were no endogenous amounts detected in
i human serum.

3 FFOS PFOSAA POAA FEES
i Range (ppb) 10010300 10010500 1.000500  100%0500
, Mean Correlation Coefficient 0.9961 03957 05987 09952cco BOON to 0A

! Human Serum Calibration Curve

Each analytical run included calibration standards in duplicate at a minimumofseven
different concentrations, a minimum of 10 quality control samples (QC) (two levels in
replicatesoffive), two “blanks” and two “0-ppb QC” (QC containing intemal standard, but
no spiked analytes),
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TT Fos OSA ROSA NWTom FESMFOSE-  EtFOSE-
OH OH

Thkd Ww 10w omeLeTowTwTHeConcentration S00ppb  500ppb  S38ppb  S00ppb  SO0ppb  S00ppb 500 ppbRange
Mean 09934 09969 09966 09971 09976 09972 09978Corelation
Coefficient_—

22. Precision and Accuracy

The precision and accuracy of the LC/MS/MS method for the quantitationofPFOS, PFOSA,
| PFOSAA, N-MeFOSE-OH, N-E{FOSE-OH, POAA and PFHS in human serum were

determined by analyzing two levels of quality controls in replicates of five on four separate
days.

The intra-assay %CV for PFOS, PFOSA, PFOSAA, N-MeFOSE-OH, N-E{FOSE-OH,
POAA and PFHS were less than or equal to 13.0% for each QC concentration.

The inter-assay %CV for PFOS, PFOSA, PFOSAA, POAA and PFHS were less than or equal
i 013.3% for each QC concentration. The mean percent theoretical for all levelsofquality

controls ranged from 95.7 to 106.7.

The inter-assay %CV for N-MeFOSE-OH and N-E(FOSE-OH were less than or equal to
25.5% for each QC concentration. The mean percent theoretical for all levelsofquality
controls ranged from 93.5 to 99.4.

|
1 23. Repeatability and Reproducibility Test

A different extractionist prepared samples for run number 32 than the extractionist who had
prepared the samples for run numbers 25, 26, and 28. The samples were analyzed under the
same operating conditions and with the same instrument. The calibration standards and QCs
from runnumber 32 met the same acceptance criteria used for run numbers 25, 26, and 28.
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The analytical procedure demonsisated acceptable reproducibility for al the analytes except
'N-MeFOSE-OH and N-EtFOSE-OH.

24. System Precision Test

‘The system precision for PFOS, PFOSA, PFOSAA, N-MeFOSE-OH, N-EtFOSE-OH, POAA

and PFHS was determined by injecting unextracted low and high QC samples at the

beginning and end ofa normal validation run. Instrument response is defined as the peak
area ratio (analyte peak area/internal standard peak area). The intra-assay %CV for PFOS,

PFOSA, PFOSAA, N-MeFOSE-OH, N-EtFOSE-OH, POAA and PFHS were less than or
] equal to 78.2% for each QC concentration.

The unextracted samples did not demonstrate acceptable precision for all the analytes (See
section 4 Comments and Conclusions for discussionofsystem precision).

! 25. Extraction Efficiency

The extraction efficiencies for PFOS, PFOSA, PFOSAA, N-MeFOSE-OH, N-E(FOSE-OH,
’ POAA, PFHS and SDS (intemal standard) from human serum were determined by comparing

the peak areas obtained for the following three cases:

1. Both the analyte and internal standard added following the extraction.
t 2. The analyte added to serum prior to extraction and the internal standard added followingextraction.
! 3. The internal standard added to serum prio to extraction and the analyte added following

the extraction.

| ‘The extraction efficiencies were then determined by the changes in peak area for the various
cases. The mean extraction efficiencies were PFOS (85.9%), PFOSA (82.3%), PFOSAA

(71.5%), N-MeFOSE-OH (53.0%), N-EtFOSE-OH (44.6%), POAA (90.0%), PFHS (81.5%)

and SDS (71.2%).
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2.6. Stability Evaluation

For the following stability evaluations, the mean test QC sample concentrations must all
‘within 20% of the mean reference QC sample concentrations to demonstrate acceptable
stability.

Freeze-thaw Stability

Stability ofPFOS, PFOSA, PFOSAA, N-MeFOSE-OH, N-EtFOSE-OH, POAA and PFHS in

‘human serum subjected to freezing and thawing for three cycles before processing was
determined for low and high QC samples. Test QCs were compared against reference QC

] ‘samples subjected to one freeze/thaw cycle.

i ‘Samples demonstrated acceptable stability after three freeze/thaw cycles for all the analytes.

' Room Temperature Matrix Stability

StabilityofPFOS, PFOSA, PFOSAA, N-MeFOSE-OH, N-EFOSE-OH, POAA and PFHS in
{ human serum stored under normal room temperature and light conditions for up to 4 hours

‘was determined for low and high QC samples. Test QCs were compared against reference
| QC samples prepared immediately upon thawing.

i Samples demonstrated acceptable stability after 4 hours at normal room temperature and light
conditions for all the analytes except N-MeFOSE-OHand N-EtFOSE-OH.1
Room Temperature Extract Stability

1
i Stability of PFOS, PFOSA, PFOSAA, N-MeFOSE-OH, N-EtFOSE-OH, POAA and PFHS

extracts stored at room temperature for approximately 24 hours prior to analysis was
determined for low and high QC extracts. Test QCs were compared against reference QC
samples analyzed immediately following extraction.

Extracted samples demonstrated acceptablestabilityafter 24 hours at normal room

temperature for all the analytes except PFOS, PFOSAA, POAA and PFHS analytes (See

section 4 Comments and Conclusionsfordiscussion ofroom temperature extract stability)
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Stock Solution Stability

The stock solution stability was evaluated by comparing the concentrations for a set of
unextracted standards made from a stock solution prepared on January 12, 1999 with a set
made from a stock solution prepared February 5, 1999. The stock solution stability
evaluation was performed in replicatesofthree at the same levelof unextracted standard,

Stock solutions demonstrated acceptable stability afer storage at -20 °C for 24 days for all
the analytes except N-MeFOSE-OH and N-EtFOSE-OH.

1 Long-Term Matrix Stability and Reduced Temperature (-20 °C) Extract Stability

These stabiliy tests will be performed and reported at later date in a separate report.
' 3. DATAMANAGEMENT

The concentration values for the endogenous levels ofPFOS, PFOSAA, POAA and PFHS were
calculated using PE Sciex MacQuan software (v. 1.6). Al other concentration values were

! calculated using the Watson® DMLIMS software. Data presented in this report ‘may be formatted
0 fewer significant figures than may have been usedbythe computer to generate means,

: standard deviations and coefficientsof variation. Summary statistics may be derived from
unrounded data and may differ slightly from the values obtained using the rounded values.

4. COMMENTS AND CONCLUSIONS

During the assay validation, three potential intemal standards were evaluated, They were
| nonanesulfonic acid, octanesulfonic acid and SDS. A fourth intemal standard, C4HsF13S0s, was

evaluated during method development, but was unsuitable for this assay owing to a serum
interferent that demonstrated different ionization suppression from lot to lotofhuman serum. OF
the three intemal standards, SDS gave the best results for al the analytes, and thus it was used as
the intemal standard for each analyte.

To calculate the endogenous levelsofthe analytes in human serum, each validation run included:
(1) “blank” human serum samples, prepared in duplicate or greater, from the lot used to prepare

Pgez 000015
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the human serum calibration curve, (2) “blank” human serum samples in five replicates from the
ot used to prepare the QCs, and (3) a calibration curve in duplicate prepared using rabbit serum
with four different concentrations covering the range 1 to 50 ppb for each analyte. See Tables 5-7
for human serum endogenous concentration data.

Ifendogenous analyte was detected in the “blank” human serum samples, that concentration was
calculated using the rabbit serum calibration curve. The calibration standard and the analytical
QC target concentrations were then adjusted to include those endogenous levels.

For example, PFOS was determined to have an average endogenous levelof 30.4 ppb in the
] human serum lot used for the calibration standards on run numbers 26, 28, and 32. The curve

range was then adjusted to be 31.4 to 530 ppb; that is, the sum of the endogenous concentration
i plus the concentration spiked into each calibration standard. The average endogenous PFOS level

for the human serum lot used for the analytical QCs was determined to be 22.3 ppb. Thus, the
analytical low and high QC target levels were adjusted to 42.3 and 372 ppb (sumofthe
endogenous concentration plus the concentration spiked into each QC), respectively.

: ‘These average endogenous amounts for each analyte were used over the courseofthe validation
except for run number 25. A different lot of human serum was used for the calibration curve on

! run number 25 than on run numbers 26, 28, and 29, thus yielding a different adjusted human
! calibration curve range for run number 25. The same human serum lot for the analytical and

stability QCs was utilized over the courseofthe validation.

) The method described in this reporthasbeen validated for the determinationof PFOS, PFOSA,
PFOSAA, POAA and PFHS in human serum. The method is not considered validated for N-
MeFOSE-OH and N-E(FOSE-OH. The reason the results for N-MeFOSE-OH and N-E{FOSE-
OH did not mest the acceptance criteria for validation could be due to the following factors:
(1) poor extraction efficiencies, (2) poor ionization efficiencies (i. ., no efficiently ionizable
functional groups), and (3) because the only useable MRM transition monitored for these two
analytes is not derived from a molecular fragmentation, but rather fragmentationofthe acetate
‘adductofeach analyte to the acetate ion (i. e., [M + CHyCOs]' => [CH;COLT').
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The poor system precision for all the analytes can be attributed to a “column conditioning” affect.
hati, the analytical column used for this assay yields more precise results when it is primed by
injectionoftwo or more extracted samples. When unextracted samples are injected onto the
column, the conditionofthe column is affected and the precision decreases. This was verifiedby
injecting two validation runs, with and without unextracted samples. The run without the
unextracted samples gave more accurate and precise results than the run that included the
unextracted samples.

v Acceptable room temperature extract stability was not demonstrated for the high QCs of PFOS,
PFOSAA, POAA, and PEHS. Owing to the apparent instabilityofthe room temperature extracts,

| the samples must be extracted and analyzed on the same day and the analytical run times must be
| less than 24 hours, which is the longest time periodfor an accepted validation run.

4.1. Proposed Sample Analysis Acceptance Criteria

Subject Sample Determination
Subject sample concentrations for all the analytes will be determined using the human serum

: calibration curve, unless an analyte concentration for PFOS, PFOSAA, POAA or PFHS is
less that the adjusted LLOQ concentration.If a subject sample has a concentration for any of

: those analytes that is below the adjusted LLOQ, then the rabbit curve will be used fo
' quantitate that analyte in that sample. In these cases, the accuracy ofthe rabbit serum curve.

will be verified by analyzing human serum QCs containing known analyte concentrations
1 between 1 and 50 ppb and calculating their concentrations using the rabbit serum curve,

|
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Calibration Curve

Each run will include calibration standards in duplicate at seven or more concentrations
covering the lower to upper limitof quantitation. At least two thirds of the non-LLOQ
calibration standard’s back-calculated concentrations must be within + 15% (LLOQ must be

within + 20%)of their individual target concentrations. If a standard is not within the

acceptance criteria, it is deactivated. This process starts from the highest standard down to

the lowest standard until all the active standards are within the acceptance criteria.

Lower Limit of Quantitation

] ‘The back-calculated concentrations ofat least one ofthe duplicate lowest points in the

' calibration curve must be within & 20% of the target concentration toqualifyas the LLOQ. If
: this criterion is not met, the next level is subjected to the same test and the LLOQ raised

accordingly.

Quality Control Samples
i
! Each analytical run will include low and high QC samplesin triplicate. The measured

i concentrationsofat least two-thirds of all analytical QCs must be within + 20 %of their

target concentrations. If study samples require dilution, adilution QC will be analyzed in
| triplicate for each dilution level. At least one dilution QC at each level must be within + 20%

ofthe target concentration. The dilution QC acceptance is independentofthe undiluted
! analytical QC acceptance.

| 5. REFERENCES
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Table 1. Summary of Rabbit Serum Calibration Curves for PFOS

Liner (weighted 14). All concentrationsar expressed as ppb,

Lm[or To oeToe |Rsquared| (ppb)| (ppb)
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i
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Table 2. Summary of Rabbit Serum Calibration Curves for PFOSAA

SA

EEREEEENumber
Rsquared| (ppb)| (ppb)

[smn[55[87[5 [55[550 5[0ow v0[un]CTTemesCo TTTTTTTTTres | [wo[mr wow wr][ese171| ohher ro Fon ho][ari] wr[om so[a[wr|a wae][Imiermyes||T1CI TTT[mrs Jo][wo [|50|www|e]Ceres
wert]oomEE Cc cc cc[elfmfmwlel1 —1—CET TTee

* sample deactivated ~ poor instrument responsei
1

|
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Table 3. Summaryof Rabbit Serum Calibration Curves for POAA

iTrTee |Number
Rsquared| (ppb)| (ppb)

Commis |a[Tow[a [we|e| owe we|rE mms
EN 0.643| 451 | 238| 522 2782 318 0.9991 [ too| 500|[Fo er]Crmme
emort Totowa]Corpmem
Fmt Jow|oe] =] tr]eemyTTTTT]
faserr orotCeeeeCCTeeeT* sample deactivated ~ poor instrument response

|
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Table 4. Summary of Rabbit Serum Calibration Curves for PFHS

[a om[oeTo oe Foe |Rsquared| (ppb)| (ppb)

[orm | [ow v[ws[0[207| 55Lm[0|eesCTTTTT TT][aren| [mlew[ro]ooIw wmpeTTTIcccaRialEC [ETCC emmyTTT[eres|v[ow[ww |ow wo|[wepperTr][enoref neSY ccc LC OE CLTemeeeSC
* sample deactivated — poor instrument response

|

|
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Table 5. Summary Data for Endogenous Analyte Concentrations in Human SerumCalibration

Standards for Run 25

[Jrrox oroseTrrosm [rarestonl emoseon]vrs| vous|Coe
oe[wwwe eerow[oe|efow we]So[ow |e om on]mw[ww|wow or]rTTT 1 1| CemTwTwTeewEE 2cS7LBeT wm wmTw oe wrCC TeTeTeTT]

! ND = none detected
N/A = not applicable

i
|
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Table 6. Summary Data for Endogenous Analyte Concentrations in Human SerumCalibration

Standards for Runs 26, 28 and 29

ldOH
fot 2: [ | 0.646 EE 391 133wr] [Co ormTooeww|ow [wwToImTe[ww we[we]Ce[Sw=w[ow [ww]Le[>[ow[Tw [|e]nl oe[a[5a[owe|e]OC7 TNES I LCmo [wa Tn wa| 5[oe]C= ER 7S CE 77 ILLCow [1 1Tmweww Tw [ow]
see eo= eeeteFar]Cm we ww Tw [we][Zw[Wwe[Tw [ae||val 55 na[Sa a|e|eI a 7S 77Iro]®[oa Tw[a[me[or]LolWT[wa R71 wa[wa[ow[107|[eyTTTTFTTCE we[vwwe[ee
=emEe[Te[|Doe meTwnTooTa wa fom[oo]ICa 7S CE 77Iwo 5[wn[9 a wa[0]Y= RE 7 CE TS 7 EC[Ovmvin] 2% | a |10x| ||1]I 77 Ca[omer] 56[wa #7 Twa a 0| ee]

ND = none detected

N/A = nol applicable
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Table 7. Summary Data for Endogenous Analyte Concentrations in Human SerumQuality

Control Samples for Runs 26, 28 and 29

[_Teros eros Trova [viross.on[wewoseron| roms | vrs|foe 1pCr owTo we |e oe]Cwew we we]Co ow[ow[ww[mow]CeovTe we [meC7ww|IPTw[7[woTw |ow| wwel Tw[20Tw ov | ww]solo[a[om wa wa |om om]|| ore LaLaTw 7[Ro Tfewe ww we=e[ww[eon]Ce[ww ww ow]Cw[mw wm ovCw wo[|Er[Zw[we[ww|wel 5 a[5 aT oe [ow]solo an[wa |now[ow]Cem wm 0Tw wm owelLeTOTTe a [or][Romp771ppp]Cr meTapT]Co ooToTopp5]omTwTI onTwIECYLCw we ww woe=LeT39Tw|w[o|eCel rwpwTeeeso Ta[ua[0mTua wa [om om]ole a[30[ww [7]SST]77S7LECoven]35Tn[5| a or 33][owmsn 7 a[08 awaom]ome]Cowmna 57[—[m1| wm]o]
ND = none detected
N/A = not applicable
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[I — dyNo.NWBSIR082Report No. NWBR99.005
! ‘Table 8. Summary of Human Serum Calibration Curve Parameters for PFOS

Quadratic (weighted 1). All concenmtions are expressed s pb.
Run Number| A* c | Murtiple |LLOQ|ULOQ

Rsquared| (ppb)| (ppb)
30Jan1999[25 | 0.000002| 0.003075| 0006751 | 09909
OLFe-1999| 26 |0000002| 0002977| 0.000357| 0.9930
02Feb-1999| 28 | 0.000001 | 0.001649| 0007710| 09937
10Feb-1999| 32 |0.000003| 0.004162| 0.009869| 0960 [31a| s30 |

LeeTeTe
© A,B,35d Care cociients used todefnthe quadratic curve

Table 9. Summary of Human Serum Calibration Curve Parameters for PFOSA
Quadratic (weighted 1). All concentrations are expressedas ppb.

ar c |mutipte [LLOQ[ ULOQ
Rsquared| (ppb)| (ppb)

' 30-Jan-1999 0003444 [0000622| 0.9946|100|s00|
OL-Feo-1999| 26 |0000002| 0.003308| 0.000757| 0.9965
02-Feb-1999[28 |-0.000001| 0.001834| 0000785| 0.9982[C100|s00|
10Feb-1999|32 [0.000002| 0.003945| 0001714| 09982[100[500|

[sp[ Toooooor [0000508| ooo0sor | voor 1
LoTeTeToTe 1]

* A.B. and Care coefiiens used to defn the quadratic curve.
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Page28



— Study No. NWBS98.082Report No, NWBRS9.005
Table 10. Summary of Human Serum Calibration Curve Parameters for PFOSAA

Quadratic (weighted x). Al concentrations ce expressed s pb.
Run Number|  A* c+ |muttipie [LLOQ|ULOQ

_ [Rquarea| (ppb)| (ppb)
30-Jan-1999 0.000000 | 0000676 [0.000208| 0.9964|199|210|
01-Feb-1999 -0.000001| 0.000764| 0.000653| 0.9971
02-Feb-1999 0.000000[ 0.000469 0.000085| 0.9963

10-Feb-1999 0.000001 [0.001170| 0.000458| 0.9965

[01Tomom Tomo [soon Tome |]
* A,B, and Care coefiiens uedtodefn he quadratic curve

Table 11. Summary of Human Serum Calibration Curve Parameters for N-MeFOSE-OH
Quadratic (weighted 1x). Al concentrations are expressed a py

Run Number| A* ct | muiple [LLogQ| ULOQ
Rsquared| (ppb)| (ppb)

! 30-Jan-1999| 25 | 0.000007| 0021767| 0.001921| 09981 [100|s00|
01-Feb-1999 0012302| 0.005797| 0.9962 |100|s00_|
02Feb-1999|28|0.000001 | 0.007315| 0.001464 | 0.9970 [100| 500|

| 10-Feb-1999 0.000010 | 0.019016| 0003235| 09970 |100|s00|
TT

LTTeToT 1]
© A.B. 3nd Care coefficients usedto define the quadrtic cure
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Nortwes Bioanalytical Study No. NWBS98.082Report No. NWBRS9.005
Table 12. Summary of Human Serum Calibration Curve Parameters for N-E{FOSE-OH

Quadiatic (weghied 1). All concenrarons ar xpresed as ppb.

ar ct |mupie [LLog[ uLog
Rsquared| (ppb) | (ppb)

30-Jan-1999 -0.000002 | 0015048 [0.003325| 0.9994 |1.00|so|
01-Feb-1999 -0.000002 | 0.008104| 0.002172| 09956 |1.00|s00|
02-Feb-1999 0000000[ 0.005031 [0.005001| 0.9986|500°| s00_|
10-Feb-1999 -0.000004 | 0.011968 [0.001308| 0.9969

| [Mem] -oo00002| 0010038|001866| 03576 1]

* A,B, and Caecoefficients used 0 defnthequadratic curve** Bol Standards af 1.00 ppb were siisicl aut, so the LLOQ was raised0 5.00 pb.
, ‘Table 13. Summary of Human Serum Calibration Curve Parameters for POAAi
: Quadratic (weighted 1). All concentraions ae expressed as ppb.
i Run Number] A* ct [ Munipie [LLOQ[ULOQ

Rsquared| (ppb)| (ppb)
i 30-Jan-1999 -0.000003| 0.005601| 0.000463 | 0.9972 |420|503 |

01-Feb-1999 0.000004| 0.006274[ -0.001033| 0.9963
02-Feb-1999 0000002| 0.004036| 0.003976| 0.9981|527|504|

| 10-Feb-1999 -0.000005 | 0.008652 [0.001660| 0.9970|527|s04_|

* A,B, and Care coefficients usd0define th quadratic cure.
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Norwest Bioanalytical Study No. NWBS38.052Report No. NWBR99.003
Table 14. Summary of Human Serum Calibration Curve Parameters for PFHS

Quad (weghicd 1x). All concentrations ae expresseda pp.

Run Number| A® c [ mutipte [LLOQ| ULOQ
Rsquared| (ppb)| (ppb)

30-Jan-1999 0.000004| 0.005961 | 0.002977| 0.9979

02-Feb-1999 0.000002[ 0.003814| 0003933| 0.9982
10-Feb-1999 0.000006| 0.007750| 0.002353| 0.9973

Co TeTT«TT
* A,B, and Care coufcents sedto defn the quadratic curve,

|
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Table 15. Back-Calculated Concentrations of Human Serum Calibration Standards for PFOS

[roJur PePT Tes ee eon aeEa
[mips| [wes [ws[oa]|| Ja]Tor]Tal | Tw] |pms ee ont fom frIHOFoes|5|| Tsalsalws|[a] [msl Tw]| To]F5330Ce AEYIAJCrEo 2 3EE EY EE EYBE1 TTDwlholail Tas Tas]Tw] TuEE
[ers| ||Twolwsloo] [or]Js]Jw] Tor)1 TTTmlwlos]Tw] [mel Twa]Tw]EY

Ven [ves[ior[555[525 eo [so [sve[57 oa[ev[0[oo“| _so] [owls[rss am iso vrs [ose]a0[avr [520 mo eae zs[rr[ore[oe Tso ssTa [oe[or[oo[vs[en[asJar]asLsJus]5s]owl [oTsa[ao[oaua[oo[osTos [oor ae oaTon[aor TelelelelelsTaoalslaTelelaTe]
* sample deactivated-statistical outlier
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I Northwest Bioanalytical
‘Study No. NWBS98-082Pantie

Table 16. Back-Calculated Concentrations of Human Serum Calibration Standards for PROSA

A cocemions se xpd5b

[xen raw vem 0Ton ss[550 503 [30s[soserioon| 2s Toms|aw|tea[33|510[ses||]LTTeTso ns also[mn| Jo]SE ENHF
fovremo| 26 Tio[56[a1[32|wo[or] Ja]

Too[em[om 2a[mos[0] [sw]| LTTTT! [ozreviom | 2s |v0|sor[102|259| 77[395| 302|53]LTThos[aso]males wo]wr[a]a][IT©TT1 TT[oses99| 52 Tasos arm [11s[235 | vans ve |2a |ot|LTTosw [ass[110[268[57[wow[2a 535LT1TTT111[en TTvor[ass[102 | 205 | wor| an|3750[so Tousom oss]177]260[139 |113] az|[ev 0s[a6 as|oa[sa[a[as| ae[wie | Tro[29[20[os[06 20 1a]os]Le TTTossTs efolels]
* sample deactivated-statistical outlier

|
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Northwest Bioanalytical Study No. NWBS98.082
Report No. NWBRS9.005

‘Table 17. Back-Calculated Concentrations of Human Serum Calibration Standards for PFOSAA
All concentrations are expressed ss ppb.

[eo [og[Te [ex[feesoo
[mim | 55 Toe] Teo |” [ow] Jor] [oa] [mal| Jao]|
[ToolTool Tool Too Tos] [ser]|[on]|
__ TTrrr11

[orton[3[Two Jars] Jors| [wa] [seal [ses] | [ow]
[TTTeal Tes Tos[ ws][mo] Jas]| [an

rT TT]
| [orm Zo Too Tow] [sul Jowa[ [ar] [solmo| [mi]
[1 1Tesl Tool Ten [wd [wal [salu] on]
[rTrr rT 1]

[omioss[32| Taw sos] [roa][wo] [sal Jovs|mi| Jost]
[TTTel Tal [re Two][ws] [sel] [a]

[ven]
[solToawfowloamleasfowloan|[1s[an]157[a352[530] 51]
Feel me Toe Dor esr oeire]
[wlTsTaa[va[also |50 oi[wo|ar as[0ssa[a0] 0a [os]
CoTelselelaaloelasa]elela]s]

* sample deactivated-statistical outlier
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Table 18. Back-Calculated Concentrations of Human Serum Calibration Standards for

N-MeFOSE-OH

[onpeteTunomber[“100[500[100[350[soo[100[2 |50[Swims| 5 vs [ose [om 323 7[ar] Jo]Towel milafw| fs]TTTrTT][orem | vo[wo[wor[5a[mr[im] [0]VT Teesma[remee]borrrr| [Emmerwen| er[ve[m5]Too[en iw[mals]wsfas os]Cr rTTr rrrrr[wm]wows[eifa [er |[|]
[veTen[wefas[es we| ]CCTTrrrrrTLo [Chel Te[wa wr ma os[on [|[sel Tovomomn] as[ear[730[usfo]| [Ce Twa [eww luo][ees[se[a an[oe os[ae[or]CCA IeTel retette]

| * sample deactivated:statistical outlier
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Table 19. Back-Calculated Concentrations ofHuman Serum Calibration Standards for

N-EtFOSE-OH

[ormToomer[so Tr eo[Somme[sor[or[me[on[os] [or]Tow[sm[molmi[sew[To]rTTT TTT][orem| [vn[wes[00[57[as[|]| Teensarlom Jo]ITTTTT[rm ow[520 [va 7[ios[oe 2 [7ITeaos os [109[ass[rasa]son[20[ou]TTTITTT][ram]5[vis[aw[717]53[ae| [mr]Towa[us(os[ows[ow[os]HYesl voJ oa[mr[on wo [|sol Toma[oorfoe]127|sas |sor 37557]i [eT[esTes[so[oe as[osTo]al To[0[40[ow[a oo|aod]CCC eT reTete
| * sample deactivated-statistical outlier
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Northwest Bioanalytical Study No. NWBS98.082Report No. NWBRS9.005

Table 20. Back-Calculated Concentrations of Human Serum Calibration Standards for POAA.

All concentrations are expresed as pb.

[>pa [ToT = PRT wT)Number

[esosTeo| Trae] [wal [os [sr] Two]| [ai] |
[TelTelTw]Tw Tm][wl] |Tw]|
EE A AHH
[orem] se| Tew] Ton] [ws[[ws[ Twa] [ws] | wo]
[felTes Tar [wr Jw Jw]| | |
SETrTTT
| [ozs]5 [Ton] [ool [ws] [mal Twa][wm] Im]
[TTTelTew Tse [ool Tar Jules] [wi]
IrT]
[orm]mTTso] Tow] Tues] [on] [was] [won|Jw]
Caee Twa] Tama] [se] [usm] sa
TrrT rrrrrri

Vel [a0]s31]748[27| 57] 1a [286 |282[525[sae[100[109|306 | 05[sos|
: sol Tonslosssosufoaslocasoer] ar[174[113[207[ass[43|160[cz 257
jel TsoTao arTas on[a6[45[6a [2a[55[as a1|es[13]sa|

ew] TasTos[es oo[5a[21|oa[9s[43[as|to[as[31]04[os|
JL TET aelasasleslalelela]s]
| * sample deactivated-statistical outlier

|
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ES— Study No. NWBS98.052
Report No. NWBR99.005

‘Table 21. Back-Calculated Concentrations of Human Serum Calibration Standards for PFHS

All concentrations are expresseda ppb.

prom 5Two| Tse us| Jaa| [wa] Tour] | wa]|
pee Je pe] fe TelTel]

I rT rrr
[orem] 26 Toa | Tool [we] uo] [wr] Tw]| [wn]
[TeelTew Taal Tan [we]Jw] |Jos)
NE I A I
Co 73 EY EYEWEERET
[TT Tow Tes]Tas[ [wal Teel Twila] Jo]
TTTr
[osm] a [aa[Ter| [5s] [as] [was] [wis0] [as
[TelTew][wal wel [soo] [wea] [ss]

rr rT TT T1711

[so ooo loasefoass[ozosee[osisoor135 [oomoe]276 asa [aso[ero[547]
[ev] [osToe[aa es[as[50[05[72[1s[1s[2a |ax[20[3a]as|

[emTeToesThTwos eo|2 [oa[aa[aro]50[aa] 0]1
[Tels elelelelzela«lalelela]0]

* sample deactivated-statistical outlier

|
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Northwest Bioanalytical Study No. NWBS98.052Repert No, NWBR99.005
Table 22. Intra-Assay Precision for PFOS Human Serum Quality Control Samples

All concentrations se expressed as pb.

Run Number: 26 | Low QC| High QC
Run Date: 01-Feb-1999 | (42:3 PPO) | (372 ppb)

Tera
2Tas[es

[Taw[w=]| Tere]
Tew]owTewie

Theoretical |1024_| 109.0
LL»T5175]

.
* > 20% theoretical

|
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Norwest Bioanalytical Study No. NWBS98.052Report No. NWBR9.005
Table 23. Intra-Assay Precision for PFOSA Human Serum Quality Control Samples

Al concentrationssr expressed as pp .
Run Number: 26 | Low QC| High QC

Run Date: 01-Feb-1999|(30-0 PPD) | (350 ppb)

TeTw
[2Ta[ao]I
ToI TerTe

TeTr]:
emia ies|r]

! LT5 1757
| *>20% theoretical

!
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Northwest Bioanalytical Study No. NWBS98.082Report Na, NWBR99.005
Table 24. Intra-Assay Precision for PFOSAA Human Serum Quality Control Samples

All concentrationsare expressed as ppb.

Run Number: 26 | Low QC| High QC
Run Date: 01-Feb-1999|(127 PPb)| (190 ppb)

eT]
[5Tw[we

1 [5Tos[we]

NTrTeeTe
LL»T5157]
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NortowestBioanalyical StudyNo NWBS98.082
Reon No, NWBR95.005

‘Table 25. Intra-Assay Precision for N-MeFOSE-OH Human Serum Quality Control Samples
All concentrations are expressed as ph.

Run Number: 26 | Low QC| High QC
Run Date: 01-Feb-1999|(20-0 ppb)| (350 ppb)

ee TT:

IaI
meTe
I

*> 20% theoretical

1
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Northwest Bioanalyical Study No. NWBS98.082Report No. NWBR99.005
‘Table 26. Intra-Assay Precision for N-EtFOSE-OH Human Serum Quality Control Samples

All concenttions ae expressed as pb

Run Number: 26 | Low QC| High QC
Run Date: 01-Feb-1999| (30-0 PPb)| (350 ppb)

TwTe

Tee]
TeTwTw]TTow Te]TT ET: Co Te]

i *>20% theoretical

i

|
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[— Sty No. NWBS95.082Report No, NWBRS5.005
Table 27. Intra-Assay Precision for POAA Human Serum Quality Control Samples

All concentrations ae expressed a yb.

Run Number: 26 | Low QC| High QC
Run Date: 01-Feb-1999| (233 Pb)| (353 ppb)

TwTw]ITT
onTo]

[T=[sa |
/ [5ws|se |

ee
imTwiow oeTio]

: L515]
*>20% theoretical
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Norwest Bioanalytical Study No. NWBS98.082Report No. NWBR99.005
‘Table 28. Intra-Assay Precision for PFHS Human Serum Quality Control Samples

Al concentrationssr expressedas pb.

Run Number: 26 | Low QC| High QC
Run Date: 01-Feb-1999| (#20 PPD)| (352 ppb)

TwTwTwTarToTor]
[Tm[ww]] [5a[se

wm TwoTiar]owTaCTTT
CL = 1515]

*>20% theoretical

|
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Table 29.Inter-Assay Precision for PFOS Human Serum Quality Control Samples

[Tefg(423ppb) | (372 ppb)Comin[5ws ae |TeTeee we
meTeCTTwTo
ee eeTeeTeTaeTeCT ew

CTTw a]ewI—
a]

TeTe1aTeTwfeI]
ateTwe][Cites]sr wr |eeseCTT]
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Rinhducie:
‘Table 30. Inter-Assay Precision for PFOSA Human Serum Quality Control Samples

Run Number Low QC High QC

(20.0 ppb) (350 ppb)

Tw[ow]Tvew]Taw]TTTwow]LTTosTwEE ET ETTeewe
Twow]TTws ee]To[w]LTTw|o|[orm[|ows|wwe |

ws a]TT|
i Twow]ECTes [ow |

Tw[we]TTew]
TTT=wn]1 _1%|: elTeesolTows|
el Two |eves] toe0 | ious]elToTo|CT»T=]A ——
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Table 31. Inter-Assay Precision for PEOSAA Human Serum Quality Control Samples

Run Number Low QC High QC

(27ppb)| (190 ppb)Comin| 51 vies| |TwowTne]Twwn]
[we[ew

IIETTeowCT»Tw][TeTw

Twow]
TwTw|[ofa |Toi| wn|
TeowTTww]IEE I! _— 2|1|ol To[ow
eTee][mie] To| or]esme]
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Table 32. Inter-Assay Precision for N-MeFOSE-OH Human Serum Quality Control Samples

Run Number| LowQC| High QC
(20.0ppb)| (350 ppb)

IIETTmwe]
Twai][veToi]

ITa
Ta a1Tos ow][Tos|w]IE EE RTTTwe| wa
ww wr
me

TTTw|EL|=Tw|
CTTe |=m ow |Tusee]I Tn! —_—

eel[|
Tol Tw |[tia] Ti| 0:eTa
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Table 33.Inter-Assay Precision for N-EtFOSE-OH Human Serum Quality Control Samples

Run Number| Low QC High QC
(20.0 ppb) (350 ppb)

TwTwTwTeTeTeTeTees[orm |[wor]| CTTarTor]Tm
TaTw]eeeTw .

TT TmTw]TmTe]. TmTeTw][ms[a]
Twme]TTwe

TT TwTo]LT=oml TwTe]solwee]elne]CmmT
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‘Table 34. Inter-Assay Precision for POAA Human Serum Quality ControlSamples

LowQC| High QC
(233 ppb)| (353 ppb)

Towe]II
Te
ew]LT[esTw|

| Twon]Tmew]TT= sa]TTTowe]ELTwTe|
Tarow]TTwe weTToe]

TTTown]EeTw[orm| | os|w |TTom]TewmTswe]
Tw[ww| [meTw|wlTo| we |solTawas]elTa| we |[tien]357 | 5][melaas
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[I — Study No. NWESIS.082Report No. NWBRS9.005
! Table 35. Inter-Assay Precision for PFHS Human Serum Quality Control Samples

All concentrations see expressed as ppb.

LowQC | HighQC
(2.0ppb)| (352 ppb)

TTeiTwTneTTa]ee SLL[orm mr| wo || TmTeToCTTo |TTwe]|
ores] aw [ns| aw]
mw

: [Tar| wm
[Tm5a

1 a0 | |7 |

TTmea
[Tmww ]

Tae! EL
nlTw
CeTeTe[mei]07| ioos |esTm0 |CT»1%]Sample deactivated sattica] ule> 20% theoretical
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Northwest Bioanalytical Study No. NWBS98.052Report No. NWBR39.005
Table 36. System Precision for PFOS

Unextracted| Unextractea
LowQC| HighQCRunNumber| (025| enoo

| |[ven obn| ama! [sol Tromor | orm
[we m6To
L515

Table 37. System Precision for PFOSA

Unextracted| Unextracted
LowQC | HighQCRun Number| (0000,| mm oc

W0Feo199932 | 00067| 0207807

| 7|[ven] [Town| camo, [sol omes| ois! el wr
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‘Table 38. System Precision for PROSAA

Low QC High QC
(12.7ppb)| (190 ppb)

=[erEEE
Teoma[omen|Too[ow |
Tomo][sow| ows|elww

51]
Table 39. System Precision for N-MeFOSE-OH

Unextracted| Unextracted

ne
Toone|awe |Town[ious|En
[so][wom [ome|: el we we |CT]
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Northwest Bioanalytical Study No. NWBS98.082Report No. NWBR99.005
Table 40. System Precision for N-E(FOSE-OH

Unextracted| UnextractedLowQC | High QC
(20.0ppb)| (350 ppb)

10Fe0-1999]32 | o0onises | osasess

| 0|

I
oT5 5]

Table 41. System Precision for POAA

Unextracted| Unestracted
LowQC|High QCReales 20.0ppb)| (350 ppb)

10Feo-1999]32 | o4s200 | 2.629881

_—  T|
[Men 0am| Sian
[sof Toms | ome! [ev 1 me ws |
LT5]
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[— Study No. NWBS38.052ReportNo,NWERS9.005
‘ Table 42. System Precision for PFHS

Unextracted| Unextracted
LowQC | High QCRun Daze (200ppb)| (350 ppb)

F199]32 | ome| 270mm

OY |
|Mew] [Tomo| smn
[sol [Tommi| awww
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I Norwest Bioanalytical Study No. NWBS98.082Report No. NWBR9.005
‘Table 43. PFOS Extraction Efficiency

Timeofpking AnsiviePesk Areas IstdPeak Areas1. Analye and Safe extraction 81470 S30547
ses ssésls
me ss49Mean 82017 539257

2 Anaiye prior sad 5 serexiacion 61a
94927
sio73

Mean 7087
5.1Sprior and Ansiye fer extraction 20162]

461938
ss0278

Mean 384126
Mean extraction efficiency for the analyte = 85.9%Mean extraction efficiency for the internal standard = 71.2%

‘Table 44. POSA Extraction Efficiency

TimeofSpiking Anslvte Peak Areas Istd Peak Areas' 1. Analyte and Safe extraction 45280 539547
45068 ssé6ls
3724 ust

Mean Ey 59237
2 Analyte prior and Sate extraction 329

ast
25711

Mean 35397
|: 3.1 prior andAnsyte airextraction 20162

461938
ao0278

Mean 384126
Meanextraction efficiency for the analyte= 82.3%Mean extraction efficiency for the internal standard = 71.2%
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Table 45. PFOSAA Extraction Efficiency

Timeofpking. AnsivePeakAreas [sid Peak Areas1. Analytand 1S er extraction 6s 39547
6197 sags
a8 s23549Mean 655 39237

2 Analy prior snd 1afer extraction as
su3
391

Mean =
3. ISprior andAnsiyteafter extraction 20162|

461938
a00278

ean 384126
Mean extraction efficiency for the analyte= 71.5%Mean extraction efficiency forthe internal standard= 712%

‘Table 46. N-MeFOSE-OH Extraction Efficiency

TimeofSpiking AnalytePeak Areas [std Peak Areas1. Analy aad S afer extraction 257654 39547
26358 s54615
15451 sassMean 220588 539237

2. Anayte prior sad IS ateextraction 85560| 26651J 45573
Mean Tis261

! 3.15prir sdAraitrxrcion 20102
461938
50278

Mean 38126
Mean extraction efficiency for the analyte= 53.0%Mean extraction efficiency for the internal standard= 71.2%
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Northwest Bioanalytical
Study No. NWBS95.082Report No. NWBR99.005

Table 47. N-EtFOSE-OH ExtractionEfficiency

TineofSotking. AnslvePeskAress sid Peak Aress1. Amalie and Sater exrcion 191529 39547190650 ssi1s12209 saise0Mean Tesoor S30237
2. Analye price snd 1 afer extraction 2797

135882
32002

Mean 75014
5. 1S prior and Ansiyte stir extraction 2001621

461938
sousMean Saiz

Mean extraction efficiencyfo the analyte = 44.6%Mean extraction eflciency for the internal standard= 71.25,

Table 48. POAA ExtractionEfficiency

TineofSplking AmsiviePedkArens  IstdPeak Areas:1. Ante and 1 ater exvacion Le) 53954784427 ssisis75701 523549Mean 52650 30237
2. Aly prior snd1Sater extraction 76904

sus
asa

Mean Tra1
3.15 prior and Anite air extraction 200162

sion
a0Mean 384126

Mean extraction efficiency for the analyte= 90.0%‘Mean extraction eiciency for the Internal standard« 7129%
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Table 49. PFHS ExtractionEfficiency

TimeofSolking AnalviePeskArcas [sid Pea Are:1. Amalie and Saher esscrion 124 53954786589 ssistsss52 s3sa9Mean 85322 Ss5237
2 Anaye prio snd Stier exten 6659s

s1391
sis

Mean 65700
31S pror sd Ave ser extraction 20162|

461938
450278Mean 64126

Mean extraction eficiencyfo the analyte = 81.5%Mean extraction eficiency forth internal standard= 71.3%
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| Norwest Bioanalytical Study No. NWBS98.02

Report No. NWBRS9.005
Table 50. Freeze/Thaw Stability for PFOS

All concentration ae expressed a ppb.

Run Number 25
Run Date 30-Jan-1999

LOW QC
After 3 Freeze/Thaw cycles

1 433

2 33.1| 3 405

Mean 39.0
S.D. 527

% CV 13.5%
Control (ng/mL) 380

Mean % Dev. from Control 254%

HIGH QC
After 3 Freeze/Thaw cycles

1 330
2 315%
3 410

Mean 370
1 S.D. 56.6
i % CV 153%

Control (ng/mL) 397
Mean% Dev. from Control 6.80%

* sample deactivated ~ poor instrument response
Control = mean ofreference QC samples
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Northwest Bioanalytical Study No. NWBS98.082Report No. NWBR99.005
Table 51. Freeze/Thaw Stability for PFOSA

All concentations are expressedas pp.

Run Number 25
Run Date 30-Jan-1999

LOWQC
After3 Freeze/Thaw cycles

1 235
2 19.9

|
3 20.0

Mean 211
S.D. 2.05
% CV 9.70%

Control (ng/mL) 20.4
Mean% Dev. from Control 3.59%

HIGH QC
After 3 Freeze/Thaw cycles

1 336
2 248%
3 401

Mean 369
I S.D. 46.0! % CV 12.5%

Control (ng/mL) 375
Mean%Dev. from Control -1.73%

* sample deactivated ~ poor instrumentresponse
Control = meanofreference QC samples
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Norwest Bioanalytcsl Study No. NWBS98.082
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‘Table 52. Freeze/Thaw Stability for PFOSAA

All concentrations are expressed 1s ppb,

Run Number 25
Run Date 30-Jan-1999

LOW QC
After3 Freeze/Thaw cycles

1 136
2 125

] 3 120

Mean 127
SD. 0819

% CV 6.45%
Control (ng/mL) 131

Mean % Dev. from Control 3.05%

HIGH QC
After3 Freeze/Thaw cycles

1 205
. 2 *180
} 3 +237

Mean 21
| S.D. 26

% CY 102%
Control (ng/mL) 23

Mean % Dev. from Control 0.897%

* sample deactivated - poor instrument response:
**>£20% theoretical

Control = méanofreference QC samples

000062
Page 60



Norwes Bioamytal Stay No, NWBS98.082Report No. NWBR39.005
‘Table 53. Freeze/Thaw Stability for N-MeFOSE-OH

All concentations ar expressed a ppb.

Run Number 25

Run Date 30-Jan-1999

Lowoe
After 3 Freeze/Thaw cycles

1 18.9

2 11.8
1 3 15.5

Mean 15.4

SD. 355
% CV. 23.1%

Control (ng/mL) 160
Mean % Dev. from Control 3.75%

HIGH QC

After 3 Freeze/Thaw cycles

1 320
i 2 M13

3 324

Mean 2
SD. 283

| % cv 0.878%
Control (ng/mL) 319

Mean % Dev. from Control 0.940%

* sample deactivated — poor instrument response:
Control = meanofreference QC samples
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Northwest Biosmlyical Study No. NWBS98.082
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‘Table 54. Freeze/Thaw Stability for N-EtFOSE-OH

All concentration are expressed as pp,

Run Number 25

Run Date 30-Jan-1999

LOW QC
After 3 Freeze/Thaw cycles

1 19.1
) 2 11.4
I 3 15.9

Mean 15.5

SD. 387
% CV 25.0%

Control (ng/mL) 15.7

Mean % Dev. from Control -1.49%

HIGH QC
After 3 Freeze/Thaw cycles

1 302
2 214%

3 307

Mean 305
¢ S.D. 3.54
! % CV 1.16%

Control (ng/mL) 31s
Mean % Dev. from Control -3.33%

* sample deactivated ~poor instrument response
Control = meanofreference QC samples
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Table 55. Freeze/Thaw Stability for POAA

All concentration are expressed as ppb.

Run Number 25
Run Date 30-Jan-1999

LOW QC
After 3 Freeze/Thaw cycles

1 25.3
2 238

i 3 255

Mean 24.9
SD. 0.929
% CV 3.74%

Control (ng/mL) 25
Mean% Dev.from Control 10.5%

HIGH QC
After3 Freeze/Thaw cycles

1 330
! 2 144%

3 385

Mean 358
| SD. 389
| % CV 109%

Control (ng/mL) 364
Mean% Dev. from Control 179%

* sample deactivated ~ poor instrument response
Control = meanofreference QC samples
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Northwest Biossalyticsl Study No. NWBS98.052Report No. NWBR99.005
Table 56. Freeze/Thaw Stability for PHS

Al concentaions sr expresseda pp.

Run Number 25
Run Date 30-Jan-1999

LOW Qc
After 3 Freeze/Thaw cycles

1 244
2 217

I 3 25

. Mean 232
SD. 137
% Cv 5.93%

Control (ng/mL) 22
Mean % Dey. from Control 450%

HIGH QC
i After3 Freeze/Thaw cycles

1 310
i 2 145%

3 365

Mean 338
| sD. 389

% Cv 115%
Control (ng/mL) 366

Mean% Dev. from Control 1.79%

* sample deactivated — poor instrument response
Control = meanofreference QC samples
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Northwest Bioaralyical Study No. NWBS98.082Report No, NWBRS9.005
Table 57. Room Temperature Matrix Stability for PFOS

All concentrations ae expressed a pb.

Run Number 3
Run Date 10-Feb-1999

LowQc
2 Hour 4 Hour

1 39.5 384
2 410 369

1 3 4038 375

. Mean 404 37.6
SD. 0314 0.755
% cv 201% 201%

Control (ng/mL) 412 412
Mean % Dev. from Control ~~ -1.94% 8.74%

i HIGH QC
2 Hour 4 Hour

' 1 22 343
; 2 271 173%
i . 3 276 349

, Mean 29% 346
sD. 281 424
% cv 9.69% 123%/ Control (ng/mL) 354 354

Mean % Dev. from Control~~ -18.1% 226%

* sample deactivated —poor instrument response
Control = meanofreference QC samples

000067

Pages



Norwest Bioanalytical Study No. NWBSS8.082
Report No, NWBR9.005

‘Table 58. Room Temperature Matrix Stability for PFOSA

All concenaions are expressed ss ppb.

Run Number 32
Run Date 10-Feb-1999

LOWQC
2 Hour 4 Hour

1 200 187
2 203 172

| 3 207 182

Mean 203 18.0
SD. 0.351 0.764
% CV 1.73% 4.24%

Control (ng/mL) 204 204
Mean % Dev. from Control 0.490% 11.8%

HIGH QC
2 Hour 4 Hour

1 310 317
2 261 174%
3 276 336

Mean 282 327
SD. 25.1 13.4

| % CV 8.89% 4.1%
Control (ng/mL) 332 332

Mean% Dev. from Control “15.0% 151%

* sample deactivated - poor instrument response
‘Control = meanof reference QC samples
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Table 59. Room Temperature Matrix Stability for PFOSAA

All concentrations are expressed 1s pb.

Run Number 32
Run Date 10-Feb-1999

LOW QC
Ho Hour

1 128 ns
2 133 ns] — 0

Mean 13.1 1.1
sD. 0289 0.693

% Cy 221% 624%
Control (ng/mL) 127 127

Mean% Dev. from Control 315% 12.6%

i HIGH QC
) four Hour

: 1 179 200
i 2 138 *103
i 3 85

: Mean 156 193
sD. 208 106

| % Cv 133% 5.49%
! Control (ng/mL) 194 194

Mean % Dev. from Control “19.6% 0.515%

* sample deactivated ~ poor instrument response
**> £20% theoretical

Control = mean of reference QC samples
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‘Table 60. Room Temperature Matrix Stability for N-MeFOSE-OH

All concentrations ar expresseda pp.

Run Number 32

Run Date 10-Feb-1999

Low QC

2 Hour 4 Hour

1 143 10.5
2 14.9 125

] 3 13.0 108

: Mean 14.1 13
! sD. 0.971 1.08

% CV 6.90% 9.57%
Control (ng/mL) 14.4 14.4

Mean % Dev. from Control 231% -21.8%

! HIGH QC
2 Hour 4 Hour

! 1 248 218
' 2 199 31+
i 3 197 335

Mean 215 2717

S.D. 289 82.7
| % CV 13.5% 29.9%
i Control (ng/mL) 286 286

Mean % Dev. from Control “24.9% 3.15%

* sample deactivated ~ poor instrument response
Control =meanofreference QC samples
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Table 61. Room Temperature Matrix Stability for N-EtFOSE-OH

All concentrations are expresseda ppb.

Run Number 32
Run Date 10-Feb-1999

Low Qc
Hour our

1 15.1 11.9
2 148 127] 3 5 0 .

: Mean 143 122
sD. 1.08 0.436
% CV 7.52% 3.57%

Control (ng/mL) 149 149
Mean % Dev. from Control -3.80% -18.12%

! HIGH QC
our. 4 Hour

1 255 235
z 2 224 139%

3 210 9

Mean 230 287
S.D. 23.0 735

| % CV. 10.0% 25.6%
Control (ng/mL) 292 292

Mean % Dev. from Control “21.3% “171%

* sample deactivated - poor instrument response
Control = meanofreference QC samples
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Northwest Bioanalytical Study No. NWBS98.082Report No. NWBR99.005
‘Table 62. Room Temperature Matrix Stability for POAA

All concentrations are expressed as ppb.

Run Number 32
Run Date 10-Feb-1999

Low QC
2 Hour 4 Hour

1 23 209
2 28 201| 3 244 20.1

Mean 232 204
! S.D. 1.10 0.462

% CV 4.74% 227%
Control (ng/mL) 26 226

Mean % Dev. fromControl 251% 9.88%

! HIGH QC
2 Hour 4 Hour

1 313 327, 2 21 171%! 3 280 308

Mean 271 318
sD. 46.6 134| % CV 17.2% 421%i Control (ng/mL) 324 324

Mean% Dev. from Control 163% “1.85%

* sample deactivated ~ poor instrument response
Control = mean of reference QC samples
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Table 63. Room Temperature Matrix Stability for PFHS

All concentrations are expresseda ppb.

Run Number 32
Run Date 10-Feb-1999

Low QC
2 Hour 4 Hour

1 208 21s
2 213 19.5

] 3 239 211

: Mean 20 207
SD. 1.66 1.06
% Cv 7.57% 5.11%

Control (ng/mL) 218 218
Mean% Dev. from Control 0.917% 5.05%

} HIGH QC
2 Hour 4 Hour

|
1 333 341

, 2 251 172%
i 3 281 306

i Mean 288 324
SD. 4s 247
% CV 14.4% 7.62%

| Control (ng/mL) 333 333
Mean % Dev. from Control “13.4% 2.70%

* sample deactivated - poor instrument response
Control = meanof reference QC samples
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Table 64. Room Temperature Extract Stability for PFOS

Al concentaions se expeesed as pb.

Run Number 32

Run Date 10-Feb-1999

LOW QC
After 24 Hours

1 35.9

2 36.5

| 3 323

Mean 349

S.D. 227

% CV. 6.51%

Control (ng/mL) 412
Mean% Dev. from Control 153%

. HIGH QC
After 24 Hours

1 300

2 235

3 271

! Mean 269
S.D. 326

\ % Cv 121%
! Control (ng/mL) 354

Mean % Dev. from Control 24.1%

Control = mean ofreference QC samples
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‘Table 65. Room Temperature Extract Stability for PFOSA

All concentrations ae expressed1s ppb.

Run Number 32
Run Date 10-Feb-1999

LOW QC
After 24 Hours

1 19.7
2 19.4

] 3 16.1

Mean 184
SD. 1.997
% CV 109%

Control (ng/mL) 204
Mean% Dev. from Control 9.80%

! HIGH QC
After 24 Hours

1 31
2 239

' 3 270

Mean 273
S.D. 36.12

, % Cv 13.2%
Control (ng/mL) 332

Mean% Dev. from Control 17.7%

Control = meanofreference QC samples
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‘Table 66. Room Temperature Extract Stability for PFOSAA
All concentrations are expresseda ppb.

Run Number 32
Run Date 10-Feb-1999

LOW QC
fier 24 Hours

1 126
2 17

| 3 102

Mean 1s
sD. 121

% CV 10.5%
Control (ng/mL) 127

Mean % Dev. from Control 9.45%

HIGH QC

1 167
2 133
3 147

Mean 149
sD. 17.1

' % Cv 115%
Control (ng/mL) 194

Mean % Dev. from Control 232%

* > 20% theoretical
Control = mean of reference QC samples
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Table 67. Room Temperature Extract Stability for N-MeFOSE-OH

Al concentrations se expressed as pp.

Run Number 32
Run Date 10-Feb-1999

LOW QC
After 24 Hours

1 128
2 135

| 3 10.1

Mean 121
SD. 180
% CV 14.8%

Control (ng/mL) 144
Mean % Dev. from Control 15.7%

! HIGH QC
After 24 Hours

1 276
. 2 257
: 3 202

Mean 258
S.D. 17.0

| % CV 6.60%
i Control (ng/mL) 286

Mean % Dev. from Control 9.67%

Control = meanofreference QC samples
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‘Table 68. Room Temperature Extract Stability for N-EtFOSE-OH

All concentrations are expressed 1s ppb.

Run Number 32
Run Date 10-Feb-1999

LOWQC
After 24 Hours

1 128
2 135

1 3 10.5

. Mean 123
S.D. 157
% CV 12.8%

Control (ng/mL) 149
Mean% Dev. from Control 7.7%

HIGH QC
After 24 Hours

1 289
2 265

! 3 247

Mean 267
SD. 211

| % CV 7.89%
} Control (ng/mL) 292

Mean% Dev. from Control 8.56%

Control = meanofreference QC samples
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‘Table 69. Room Temperature Extract Stability for POAA

All concentrations are expressed as ppb.

Run Number 2
Run Date 10-Feb-1999

LOW QC
After 24 Hours

1 217
2 2.4

] 3 19.1

. Mean 211
SD. 174
% CV 825%

Control (ng/mL) 226
Mean% Dev. from Control 6.78%

! HIGH QC
After 24 Hours

1 290
. 2 222
i 3 247

Mean 253
S.D. 344
% CV 13.6%

| Control (ng/mL) 324
Mean % Dev. from Control 219%

Control = mean of reference QC samples
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‘Table 70. Room Temperature Extract Stability for PFHS

Al concentrations ae expressed as pp.

Run Number 2
Run Date 10-Feb-1999

LOW QC
After 24 Hours

1 207
2 199

i 3 18.1

Mean 196
SD. 133
% CV 681%

Control (ng/mL) 218
Mean % Dev. from Control “10.2%

HIGH QC
After 24 Hours

1 283
2 216
3 241

Mean 247
SD. 339

, % CV 13.7%
I Control (ng/mL) 333

Mean % Dev. from Control 259%

Control = meanofreference QC samples
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Table 71. Stock Solution Stability for PFOS

Analyte Peak Area

Prepared dayof analytical run 121195
128494
5134

Mean 124941
sD 3653

%CV 292
n 3

] Storedfor 24 days 143208
132499
122485

Mean 132731
SD 10363

%CV 7.81
n 3

: % Difference 623%

|
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‘Table 72. Stock Solution Stability for PFOSA

Analyte Peak Area

Prepared day of analytical run 41058
34117
84507

Mean 53227
sp 27310

%Cv 513
n 3

] Storedfor 24 days 63582
58872
46572

Mean 56342
sD 8783

%CV 15.6
n 3

: % Difference 585%

{

i
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Table 73. Stock Solution Stability for PFOSAA

Analyte Peak Area

Prepared dayof analytical run 14044
15654

15150

Mean 14949

SD 824

%CV 5.51

n 3

!i Storedfor 24 days 17264
16136

13572

Mean 15657

SD 1892

%ev 121
n 3

' % Difference 474%

|
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Table 74. Stock Solution Stability for N-MeFOSE-OH

Analyte Peak Area

Prepared dayofanalytical run 115190
90190

253

Mean 85878

SD 31689

wey 369
n 3

| Storedfor 24 days 169447
175317
125816

Mean 156860

SD 27045

% CV 172

n 3

Difference 827%

i

000084
Pgesz



Northwest Bioanalytical Study No. NWBS98.082
Report No. NWBR9S.005

‘Table 75. Stock Solution Stability for N-EtFOSE-OH

Analyte Peak Area

Prepared dayofanalytical run 13772
87610
52034

Mean 84472
sD 30988

%CV 36.7
n 3

! Storedfor 24 days 160189
166768
115012

Mean 147323
sD 28175

%Cv 19.1
n 3

% Difference 74.4%

1
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‘Table 76. Stock Solution Stability for POAA

Analyte Peak Area

Prepared dayofanalytical run 200388
206992
208145

Mean 204175
sD 3407

%Cv 167
n 3

I Storedfor 24 days 200970
200039

: 183527
Mean 194845

sD 9813
%CvV 5.04

n 3

: % Difference 4.57%

i

||
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‘Table 77. Stock Solution Stability for PFHS

Analyte Peak Area

Prepared dayof analytical run 212505
21778
18307

Mean 217530
sD 4685

%wov 215
n 3

| Storedfor 24 days 230603
224507
200109

Mean 218540
sD 16214

wey 742
n 3

%Difference 0.464%

)
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6. ANALYTICAL METHOD

Principles of the Method

After the additionofHPLC-grade water and sodium dodecyl sulfate (SDS, internal standard) to
0.20 mLofhuman or rabbit serum, the serum mixture is made basic with the addition of 0.5 M
tetrabutylammonium hydrogen sulfate (TBA, pH 10) and 0.25 M carbonate buffer. This mixture
is then extracted with methyl-tert-butyl ether. After sufficient mixing, the sample is centrifuged.
The organic layer is transferred via pipette into a clean test tube. The organic layer is then
evaporated to dryness and the sample is reconstituted into 2 mM ammonium acetate

] water:methanol (50:50 v/v). The extracts are then analyzed by liquid chromatography/tandem
mass spectrometry using negafive-ion electrospray ionization and multiple reaction monitoring,

CHEMICAL FORMULAS

Abbreviation Chemical Name FormulaPFOS Perfluorooctane sulfonate: CgF17505
PFOSA Perfluorooctane sulfonylamide CgF1750;NH,
PFOSAA Perfluoroostane sufonylamido(ethylacetate CaF1S0,N(CHyCHy)CH2C05-
PHS Perfluorohexane sulfonate CeF13503"
PoAA Perfluorooctanoate C7F15C0y"
N-EFOSE-OH  2(N-ethylperfluorooctanesulfonamidoethanol - CgF7 S03 N(CH,CH3)(CH,CH,0H)

: N-MeFOSE-OH 2(N-methylperfluorooctanesulfonamidoethanol CgF7 SO N (CH3)(CHyCHOH)
Ds Dodecyl sulfate (sodium) CH3(CHy) 1g CH 0503

6.1. Reference Materials and Matrices
1 _—

Reference Material Lot Purity Espiration Date Source Storage ConditionsNumber-_—
PFOS. 193 100% 12312010 3M Room Temperature
PFOSA 214 100% 12312010 3M Room Temperature
PFOSAA a7 538% 12312010 3M Room Temperature

N-MeFOSE-OH a2 100% 1231/2010 3M Room Temperawre
N-BFOSE-OH 96 100% 12312010 3M Room Temperaure
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Reference Material Lot Purity Expiration Date Source Storage Conditions
Number

TT roaA 285 100% 12512010 3M RoomTemperate
PFHS (in methanol)  $398-182 100% 2312000 3M 20°C

(6200 ppm)
DS 17HO4S9 91.0% 1162001 Sigma Room Temperature

(sodium dodecyl
sulfate)

Matrix Source

Human serum Biochemed
] Rabbit serum Biochemed

62. Chemicals and Equipment

Chemicals
Ammonium Acetate, 99.9%
Water, HPLC-grade

! Methanol, HPLC-grade

, Methyl-terr-Butyl Ether, HPLC-grade
! ‘Sodium Hydroxide, 98.4%
: Sodium Carbonate, 101.0%

Sodium Bicarbonate, 100.3%
‘Tetrabutylammonium Hydrogen Sulfate (TBA), approx. 97%

| Equipment/Supplies
: Model Manufacturer

Balance: Mettler Toledo AT261 Mettler-Toledo, Inc., Hightstown, NJ
Balance: Mettler Toledo MTS Mettler-Toledo, Inc., Hightstown, NJ
Centrifuge: Beckman GS-6R Beckman Instruments, Fullerton, CA
Evaporator: Turbo Vap LV, Model 43750 Zymark Corp., Hopkinton, MA
Liquid Chromatograph: Hewlett Packard 1100 Hewlett Packard, Palo Alto, CA
Mass Spectrometer: Perkin Elmer Sciex API 3000 Perkin Elmer Sciex, Thomhill,
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Equipment/Supplies
Model Manufacturer

Ontario -
PH Meter: Orion 230A Orion, Boston, MA
Pipettes: Finnpipette: Digital 1-5 mL Fisher Scientific, Pittsburgh, PA
Pipettes: Rainin Pipetman™ Rainin Instrument Co., Wobum, MA
Volumes: fixed20; adjust.: 20, 100; 200; 1000 uL

Sonicator Branson, Danbury, CT
Stir Plate: Nuova II ‘Thermolyne Corp., Dubuque, IA
‘Vortex: Fisher Genie 2 Fisher Scientific, Fair Lawn, NJ

] 63. Reagents, Calibration Standard and Quality Control (QC) Solutions

‘The calibrator, quality control and stock solution concentrations listed below are reported as
they were prepared for the validation study and serve as a general guideline for future
preparations.

Reagents

| All reagent solutions are stored at room temperature.

+ 0.25 M carbonate buffer
: Add approximately 500 mL HPLC-grade waterto an appropriate 1-L container. Add 26.5

gofsodium carbonate (N2:CO3) to the 1-L container. Add 21.0 gofsodium bicarbonate
(NeHCO3) to the 1-L container. Fill to volume with HPLC-grade water. Use a tir plate
to mix.

|
+ 10N sodium hydroxide

Add 400 g ofsodium hydroxide (NaOH) to an appropriate 1-L container. Slowly add
approximately 900 mL of HPLC-grade water while mixing. After the NaOH is
completely dissolved, allow the solution to cool to room temperature. Fill to volume with
HPLC-grade water and mix. Caution: The solution will become very hot as water is
added! Prepare in the hood.
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+ 0.5 M Tetrabutylammonium Hydrogen Sulfate (TBA, pH 10)

‘Add approximately 50 mL ofHPLC-grade water to an appropriate 100-mL container.

Add 16.9 g ofTBA to the container. Adjust the pH with 10 N sodium ‘hydroxide. Fill to

volume with HPLC-grade water and mix. Note: Be sure to check the pH daily when in
use.

+ 2mM ammonium acetate in water
Add 1 mL of | M ammonium acetate to a 500-mL container approximatelyhalffull with
HPLC-grade water. QS to volume with HPLC-grade water and mix by inversion.

+ 2mM ammonium acetate in methanol

| Fill an appropriate 1-L container approximatelyhalffull with methanol. Weigh out
0.154 g ofammonium acetate (NH OAc) andtransferto the container. Usea stir plate to

mix. Adjust the pHifdesired and fill to volume with methanol.

+ 2mM ammonium acetate water:methanol (50:50 vv)

Fill an appropriate 1-L container with 500mLof 2 mM ammonium acetate in water and
2 mM ammonium acetate in methanol.

Calibration Standard and Quality Control (QC) Solutions

All calibration standard solutions are transferred to 16 x 100 mm polypropylene screw-cap
tubes and stored in a -20 °C freezer.

«+ PFOS Stock Standard (1053ppm)

Weigh 10.527 mgof PFOS and transfer to a 10-mL volumetric flask. QS to volume with

! ‘methanol. Sonicate for approximately 5 minutes.

+ PFOSA Stock Standard(1078ppm)

Weigh 10.778 mg ofPFOSA and transfer to a 10-mL volumetric flask. QS to volume

‘with methanol. Sonicate for approximately 5 minutes.

«+ PFOSAA Stock Standard (1031 ppm)

Weigh 10.310 mg of PFOSAA and transfer to a 10-mL volumetric flask. QS to volume

with methanol. Sonicale for approximately § minutes.
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+ N-MeFOSE-OH Stock Standard(1210 ppm)

‘Weigh 12.103 mg of N-MeFOSE-OH and transfer to a 10-mL volumetric flask. QS to

‘volume with methanol. Sonicate for approximately $ minutes.

+ N-EtFOSE-OH Stock Standard(1127 ppm)

Weigh 11.266 mg ofN-EtFOSE-OH and transfer to a 10-mL volumetric flask. QS to

volume with methanol. Sonicate for approximately 5 minutes.

+ POAA Stock Standard (1090ppm)

Weigh 10.9mgofPOAA and transfer to a 10-mL volumetric flask. QS to volume with
1 ‘methanol. Sonicate for approximately 5 minutes.

, + PFHS Stock Standard (1000ppm)

i ‘Add 807 pL of PFHS (6200 ppm) to a S-mL volumetric flask. QS to volume with

‘methanol. Mix by inversion.

+ Diluted Stock Solution (10.0 ppm)

{ Add 95 pL of PFOS Stock Solution (1053 ppm), 93 pLofPFOSA Stock Solution (1078

| ppm), 97 uL ofPFOSAA Stock Solution (1031 ppm), 83 uLof N-MeFOSE-OH Stock

| Solution (1210 ppm), 89 L ofN-EFOSE-OH Stock Solution (1127 ppm), 92pLof
| PPOAA Stock Solution (1090 ppm) and 100 uLofPFHS Stock Solution (1000 ppm) to a

10-mL volumetric flask. QS to volume with methanol. Mix by inversion.

; + Spiking Standard 8 (5.00ppm)

Add 500 uL of methanol and 500 pLofDiluted Stock Solution (10.0 ppm) to a 13 x 100

| ‘mm silanized glass tube. Mix by vortexing.

| - Spiking Standard7(2.50ppm)

Add 500 pLofmethanol and 500 uLof Spiking Standard 8 (5.00 ppm) to a 13 x 100 mm

silanized glass tbe. Mix by vortexing.
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+ Spiking Standard 6 (1.00 ppm)
Add 800 kLof methanol and 200 LofSpiking Standard 7 (5.00 ppm) to.2 13 x 100 mm
silanized glass tube. Mix by vortexing.

+ Spiking Standard 5 (0.500 ppm)
Add 900 kL ofmethanol and 100 Lof Spiking Standard 7 (5.00 ppm) to a 13 x 100 mm
silanized glass tube. Mix by vortexing,

+ Spiking Standard 4 (0.250ppm)
Add 950 HLof methanol and 50 uLofSpiking Standard 7 (5.00 ppm) to a 13 x 100 mm

| silanized glass tube. Mix by vortexing.

+ Spiking Standard 3 (0.100 ppm)
Add 900 kLof methanol and 100 kLof Spiking Standard 6 (1.00 ppm) to a 13x 100 mm
silanized glass tube. Mix by vortexing

+ Spiking Standard 2 (0.0500ppm)
Add 900 iL ofmethanol and 100 kL of Spiking Standard $ (0.500 ppm) to 2 13 x 100

3 mm silanized glass tube. Mix by vortexing

+ Spiking Standard 1 (0.0100ppm)
| Add 900 kLof methanol and 100 Lof Spiking Standard 3 (0.100 ppm) to a 13 x 100

mn silanized glass tube. Mix by vortexing

Internal Standard Solutions

: All intemal standard solutions are transferred to 16 x 100 mm polypropylene screw-cap tubes
and stored in 2-20 °C freezer.

- SDS Stock Solution (1091 ppm)
Weigh 5.986 mg of SDS and transfer to a 5-mL volumetric flask. QS to volume with
methanol. Sonicate for 10 minutes.
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«SDS Diluted Stock Solution (10.0 ppm)

Add 91.7 pLofSDS Stock Solution (1091 ppm) to 2 10-mL volumetric flask. QS to

volume with methanol and mix by inversion.

+ SDS Working Internal Standard (1.00ppm)

Add 2.50 mLof SDS Diluted Stock Solution (10 ppm) to a 25-mL class A volumetric

flask. QS to volume with methanol and mix by inversion.

64. Preparation of Quality Control Samples

High Quality Control (350 ppb spiked)

| Quantitatively transfer 1.05mLofthe Diluted Stock Solution (10.0 ppm) and 28.95 mL of

| ‘blank human serum into a polypropylene tube. Sonicate for approximately 10 minutes and

equilibrate for approximately 10 minutes.

Low Quality Control (20.0 ppb spiked)

Quantitatively transfer 60 uLofthe Diluted Stock Solution (10.0 ppm) and 29.94 mL of

: ‘blank human serum into a polypropylene tube. Sonicate for approximately 10 minutes and

equilibrate for approximately 10 minutes.
!

Storage ofOC Samples

{ After preparation, place aliquotsofthe low and high QC pools into 2-mL cryogenic vials, and

store in a -20 °C freezer.

6.5. Preparation of Calibration Standards

| Ifendogenous analyte concentrations in human serum need to be calculated, a rabbit serum

| calibration curve is prepared by spiking standards as shown in the table below. The

calibration curve range is 1.00 ppb to 50.0 ppb.
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Standard| Concentration of| Volume of Spiking| Volume of Blank | Final Spiked
Number| Spiking Solution Solution Rabbit Serum | Concentration

(ppm) (HL) (mL) (ppb)
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[eo[om TT» [ eo TT m0 |
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oem TTow im]

‘The human serum calibration curve is prepared on the day of each run by spiking standards as
"shown in the table below. The unadjusted calibration curve range is 1.00 ppb to 500 ppb.

1
! Standard| Concentration of | Volumeof Spiking| Volume of Blank| Final Spiked

Number| Spiking Solution Solution Human Serum | Concentration
(ppm) (HL) (mL) (pb)

[&[sw 12 | ox [so|
ow|» ow | wm]
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6.6. Sample Preparation

Calibration Curve Samples (prepare in duplicate)

Rabbit Serum Curve

Transfer 0.20 mLofHPLC-grade water and 0.20 mL rabbit serum into appropriately labeled
13x 100 mm polypropylene tubes. Add 20 kL of Calibration Standard Spiking Solutions 1,
2,4 and 5 to the corresponding labeled tube.
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Human Serum Curve

Transfer 0.20 mLofHPLC-grade water and 0.20 mL human serum into appropriately labeled
13x 100 mm polypropylene tubes. Add 20 kL of Calibration Standard Spiking Solutions 1-8
10 the corresponding labeled tube.

Quality Control Samples (prepare in duplicate)

Aliquot 0.20 mLofeachofthe Low and High controls into appropriately labeled 13 x 100
‘mm polypropylene tubes.

] Aliquot 0.20 mLofblank human serum into separate 13 x 100 mm polypropylene tubes and
label as QCO.

! Aliquot 0.20 mLofblank human serum into separate 13 x 100 mm polypropylene tubes and
. label as BLANK

Aliquot 0.20 mLofblank rabbit serum into separate 13 x 100 mm polypropylene tubes and
| label as RABBIT BLANK.

| Study Samples

| Transfer 0.20-mL aliquotsofeach study sample into appropriately labeled 13 x 100 mm
: polypropylene tubes.
)

Extraction Procedure

| 1. Add 0.20 mL ofHPLC-grade water (this should be performed before adding the} calibration standard spiking solutions to calibration curve samples).
2. Add 20 uL of SDS intemal standard (1.00 ppm) to all samples, excluding BLANKS.
3. Vortex samples for at least 5 seconds.

4. Add 0.40 mL 0.5 M tetrabutylammonium hydrogen sulfate (TBA), pH 10, and 0.40 mL of0.25 M carbonate buffer. NOTE: Check the pH ofTBA daily.
5. Add 3.0 mL methyl-tert-butyl ether.
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6. Cap cach sample, vortex and rotate for approximately 10 minutes.

7. Centrifuge at approximately 3500 rpm for 10 minutes (or until the layers are well
separated).

8. Transfer the organic layer to a clean 13 x 100 mm polypropylene tube with adisposable
transfer pipet.

9. Dry samples under nitrogen at 45 °C until dry (approximately 10 minutes)

10. Add 75 pL of2mM ammonium acetate water:methanol (50:50 v/v) o each tube.

11. Vortex for at least 5 seconds.

1 12. Transfer into autosampler vial insert.

! 13. Cap and store extracts at 4 °C until analysis.

67. LC/MS/MS Conditions

LC Conditions

i Column LD. Betasil C-18
Mobile Phases) A: 2mM ammonium acetate in water

| B: 2mM ammonium acetate in methanol
Flow Rate 300 pLmin

| Column Temperature 50°C
Injection Volume S-15pL
LC Conditions Gradient

| ‘The HPLC gradient required is shown below.

: Time % Mobile PhaseA % Mobile PhaseB
(min.)
0.00 EY 50
450 50 50
110 27 97.3
120 27 973
130 50 50
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MS Conditions
Post Column Split 21

Source Turbo lon Spray
Source Temp. 300°C
Analysis type Multiple reaction monitoring (MRM)

Compounds Transitions Dwell Time Collision
monitored (ms) Energy (v)

PFOS 499/80 100 El
PFOSA 498/78 100 38

| PFOSAA 584/419 200 30
N-MeFOSE-OH 616/59 100 52
N-EtFOSE-OH 630/59 100 E

POAA 4137369 100 1s
PFHS 399/80 100 48
SDs 265/97 100 a

‘The prepared standards and QC are loaded onto the autosampler tray in a random order and
injected into the instrument LC/MS/MS system.

68. Quantitation

PFOS, PFOSA, PFOSAA, N-MeFOSE-OH, N-EtFOSE-OH, POAA, PFHS and SDS
chromatographic peaks are integrated using the instrument manufacturer supplied software
with a smooth factor of 1. Quantitation of the rabbit calibration curve is based upon linear

! regression analysisof calibration curves (weighted 1/x) using the analyte peak areas. This
quantitation is performed using the instrument manufacturer supplied software. Quantitation
of the human calibration curve is based upon quadratic regression analysisofcalibration
curves (weighted 1/x) using the peak area ratio (analyte peak area/internal standard peak area)
vs. concentration. This quantitation is performed using the Watson® DMLIMS software.
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Figure 1. Total Ion Chromatogram of Rabbit Serum Blank
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Figure 3. Total Ton Chromatogram of High Standard (500 ppb)
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