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NWB STUDY NUMBER: NWBS00040

SPONSORSTUDYNUMBER: Method Validation
NWB STUDY TITLE: ‘Quantitive Determinationof PFOSandMetabolitesiaHuman Serum byLOMSIMS, Assay Validation
“The method validationsud described in this report is not included within th defiiion ofa GLP regulatednonclinical study. However, Northwest Bioanalytical conducts al projects i accordance with the pudelinesof theUS. FDA GoodLaboratoryPractice Regulationsfor Nonelinical Laboratory Studies (Tie 21 CFR. Part 58), the‘OECD PrinciplesofGoodLaboratory Prscice and the Japanese MEW Good Laboratory ractice StandardOrdinance for Nonclinical Labortory Studies on the Safety ofDrugs (Ordinance No. 21, PAB Notification No.424) The following inspections were performed by the NWB QAU per SOP.
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COMPLIANCE STATEMENT

‘The method validation study described in this addendum report is not included within the
definitionof a GLP nonclinical regulated study. However, to the bestofour knowledge, the
stability, extraction efficiency, and plasma abbreviated validation experiments were conducted in
accordance with the guidelines ofthe U.S. FDA Good Laboratory Practice Regulations for
Nonclinical Laboratory Studies (Title21 CFR Part 48) and according to the methods and
procedures described within this report. In addition, these experiments followed theguidelines

ofthe OECD Principles of Good Laboratory Practice and the Japanese MHW GoodLaboratory
Practice Standard Ordinance for Nonclinical Laboratory Studies on the SafetyofDrugs
(Ordinance No. 21, PAB Notification No. 424.)

‘This addendum report also included results from research experiments conducted outside ofthe
‘validation study. These experiments were conducted according to the procedures described
‘within section 7 ofthis report.

Serum sample results obtained using plasma curves for PEOSA, PFOSAA, POAA, PFHS, M556
and M570 did not meet NWB SOP requirements for validation.

Any known circumstances that may have affected the quality or integrityofthe study or data are
discussed within the report. This report represents an accurate recordofthe raw data.

Conic O fOknatll Date: 2077
Connie O. Sakashita, B.S.

'NWB Project Manager

GA EtroF—— Date: _#-24-0,
Patrick K. Bennett, M.S, M.B.A. B
'NWB Laboratory Director
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Quantitative Determination of PFOS, PFOSA, PFOSAA, POAA, PFHS, M556
and M570 in Human Serum by LC/MS/MS

Assay Revalidation Addendum Report

1 INTRODUCTION

Northwest Bioanalytical (NWB) was contracted by 3M Environmental Technology and

Services (3M) to modify and revalidate a liquid chromatography/tandem mass

‘spectrometry method forthemeasurement ofPFOS, PFOSA, PFOSAA, POAA, PFHS,

M556 and M570 in human serum. The accuracy and precision results ofthe method

revalidation were reported in NWB report NWBRO0-108 [9.1]. This report summarizes
the results from the stability tests conducted as partofthe method revalidation forPFOS,

PFOSA, PFOSAA, POAA, PFHS, M556 and M570 in human serum for 3M

‘Environmental Technologyand Services. The results from the following tests are also

included: extraction efficiency from human serum; ion suppression experiment; and
diluted matrix experiment. The suitabilityofthe method for use with plasma was
determined by demonstrating intra-assay and LLOQ accuracy and precision and

comparing serum and plasma results.

Kris Hansen and James Lundberg at 3M Environmental Technology and Services served

as the Study Monitors. The following isalist of NWB supervisory personnel involved in

the completionofthis work: Connie O. Sakashita, B.S. (Current NWB Project Manager);
Brad I. Coopersmith, Ph.D. (NWB Project Manager until October 28, 2000); Licong. -
Jiang, Ph.D. (NWB Senior Scientist); Patrick Bennett, M.S., M.B.A. (NWBLaboratory

Director). The following NWB laboratory personnel contributed to the completionofthis
work: Suzanne Newman, B.S. (NWB Scientist).

NWB SOPs were used in the conductofthis project and were available to project
personnel in both electronic and hard copy formats.

Date Study Initiated: _13-Apr-2000 Date Analyses Completed: 25-Apr-2001
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The method revalidation study described in this report is not included within the
definition ofa GLP regulated nonclinical study. However, Northwest Bioanalytical
conducts all studies within the guidelinesofthe US FDA Good Laboratory Practice
Regulations for Nonclinical Laboratory Studies (Title 21 CFR Part 58), the OECD
PrinciplesofGood 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 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

Reference Materials andMatrices

Analyte LotNumber  Puriyy Expiration Source Storage
Date Conditions

PFOS (FC.95) 193 100% 1231200 3M Room
Temperature

PFOSA 24 100% 12312010 3M Room
Temperature

PFOSAA(FC-129) 617 38% 1212000 3M Room
Temperature

POAA (FC-143) 25 100% 12512010 3M Room
Temperature»

PFHS* S398182 100% 12312010 3M 20(used for serum)
PFHS SE036 911% LOI2010 3M 2c(used for plasma) ©
Mss NBLI3OSZ-  9989% 12312010 3M: Room8D Temperature

Ms70 11850626 99.75% 12312010 3M Room
Temperature

THPFOS 59909 90% 12312010 3M Room
TemperatureTT Reedw6200 pom sohion mene Reply

030217
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Matrix Lot Numbers
TTHummsenm BOOGw4BCSIOT

Human plasma C5186; C4929; C5517; C5200
(Northern Chinese)

The reference material purity for PFOS, PFOSA, PFHS and POAA was not available
prior to the conductofthis study. Therefore, ll serum concentrations included in the
report fo these analytes are based upon an assumed purity of 100%.

After the revalidation was completed, 3M contracted with Centre Analytical Laboratories,
Inc. in State College, Pennsylvania to determine the absolute concentration of PFOS,
POAAand PFHS in NW stock solutions used to prepare the analytical standards and
controls used for this revalidation and subsequent analyses. All arrangements for purity
determinations and transfers of NWB solutions to Centre Analytical Laboratories, Inc.
were performed by 3M. Per agreement with the Sponsor, NWB quantitative results were
not correctedforthe purity corrections. Therefore, based on the results obtained, the
serum concentrations included in this report should be corrected according to the
following table (except for the serum samples included in the serum versus plasma
experiments, Section 7.3):

Analyte Corection Factor
PFOS 0836
POAA 0909
PFHS 0855 : ~

Principles of the Method .

“The analytical method consistedof a liquid:liquid extraction procedure followed by
evaporation and reconstitutionofthe extract residue with 30:70 (v/v) 20 mM ammonium
acetate in water: 20 mM ammonium cetate in methanol. The samples were analyzed by
liquid chromatography/tandem mass spectrometry using a PE Sciex API 3000. The
instrument was operated in the multiple reaction monitoring (MRM) mode under

030218
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optimized conditions for PFOS, PFOSA, PFOSAA, POAA, PHS, M556 and M570
detection.

A detailed descriptionofthe methodology is included in NWB report NWBROO-108
©. .

Acceptance Criteria for Human Serum

Calibration Curve

Each run wil include in duplicate calibration standards at six or more concentrations
covering the lower to upper limitof quantitation. For all analytes except PFOSA, at least
three-fourthsofthe calibration standards back-calculated concentrations must be within
£15% (& 20% for LLOQ)of their individual target concentrations. For PFOSA, at least
three-fourthsofthe calibration standards back-calculated concentrations must be within
£20% (£ 25% for LLOQ)of their individual target concentrations. A calibration
standard will be considered a statistical outlierif the back-calculated concentration is
greater than two times the acceptance criteria for that standard.

Lower LimitofQuantitation

‘The back-calculated concentrationsofat least oneofthe duplicate lowest points in the
calibration curve must be within + 25%ofthe target concentration for PFOSA to qualify
asthe LLOQ and within 20%ofthe target concentration to qualify as the LLOQ for all
other analytes. [€this criterion is not met, the next level is subjected totheSame test and
the LLOQ raised accordingly. : oe

Quality Control Samples

Each analytical run will include low, medium and high QC samples in duplicate. The
‘measured concentrationsofatleast two-thirdsofall analytical QCs must be within + 20%
of their target concentrations (+ 25% for PFOSA), and no two QCs at the same
concentration can be outside the limit. If study samples require dilution, a dilution QC
willbeanalyzed in triplicate for each dilution level (except for PFOSA and PFOSAA.

050219
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‘which should riot be diluted with control matrix). At least two dilution QC at each level
‘must be within + 20% of ts target concentrations in order to accept diluted study samples
at that level. The dilution QC acceptance is independentofthe undiluted analytical QC
acceptance.

3. STABILITY EVALUATION

‘The revalidated methods final acceptance criteria is used as a basis for evaluating
fluorochemical stability results. Ifthe mean concentration obtained for stability test QC
samples falls within 20% (& 25% for PFOSA) of the mean control QC concentrations,
then stability is considered acceptable under the specified test conditions. Control QC
‘samples are defined as samples not subjected to test conditions.

‘The calibration curve parameters summary and individual calibration standard results for
the serum stability runs can be foundin Tables 1-14. The analytical QC results for the
stability runs can be found in Tables 15-21.

3.1. Freeze-Thaw and Room Temperature Matrix Stability

The stability of PFOS, PFOSA, PFOSAA, POAA, and PFHS in human serum for
three freeze-thaw cycles was demonstrated and reported under the original validation
study NWBS98-092, NWB report NWBR99-005 [9.2]. Therefore, only freeze-thaw
stability for M556 and MS70 was needed. Acceptable results for the three freeze-
thaw cycle stability test was obtained on Run 4 for M556 and M570 (data not
included).

However, since some analyzed subject samples subsequentlyunderwentmore than
three freeze-thaw cycles, the stability ofPFOS, PFOSA, PFOSAA, POAA, PFHS,
M556 and M570 was evaluated after seven freeze-thaw cycles. All analytes
demonstrated acceptable stability when compared against controls that underwent one:
freeze-thaw cycle (Tables 22-28).

‘During the seven freeze-thaw cycle test, samples were left at room temperature for up
106.75 hour periods between each freeze cycle. Since the freeze-thaw samples
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demonstrated acceptable stability, the stabilityofserum samples left at room
temperature for up to 6.75 hours is also demonstrated.

32. Reinjection Stability

‘The quantitative reproducibilityofstandards and controls afer reinjection was

determined for PFOS, PFOSA, PFOSAA, POAA, PFHS, M556, and M570. The
samples were extracted and analyzed on June 30, 2000 (Run 15 - data shown in
NWBROO-108). These samples were reinjected on July 3, 2000 after storage at room.

temperature (Run 23). The results from Run 23 indicate reinjection stability when
compared with data obtained from the original injection [Run 15] (Tables 29 35).

33. Extract Storage Stability

Extract stability was evaluated at different storage temperatures and for various
lengthsoftime. The evaluations were performed using QC lots prepared on June 27,

2000 for all analytes and conditions. Although the same QC lots (prepared on June
27,2000) were not used for PFOSA and PFOSAA run acceptance determination, they

still provided acontrol value for stability evaluations.

33.1. Room Temperature Extract Stability,

The extract stability ofPFOS, PFOSA, PFOSAA, POAA, PHS, M556 and M570
was determined for low and high serum QC extracts stored at room temperature
for seven days prior to analysis. These test QC samples were compared against

serum control samples that were analyzed immediately following extraction.

‘The extracted test QC samples demonstrated acceptable stability after seven days
at normal room temperature (Tables 36 - 42).

3.3.2. Reduced Temperature (1 to 8°C) Extract Stabili

The extract stability ofPFOS, PFOSA, PFOSAA, POAA, PHS, M556 and MST0
was determined for low and high serum QC extracts stored at 1 to 8°C for four
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days prior to analysis. These test QC samples were compared against serum
control samples analyzed immediately following extraction.

The extracted test QC samples demonstrated acceptable stability after four days at
108°C (Tables 43-49).

333. Reduced Temperature (-20 °C) Extrect Stability

‘The extract stability of PFOS, PFOSA, PFOSAA, POAA, PFHS, M556, and
MS70 was determined forlowandhigh serum QC extracts stored at -20 °C for
five dayspriorto analysis. These test QC samples were compared against serum
control samples analyzed immediately following extraction.

‘The extracted test QC samples demonstrated acceptable stability afer five days at
20°C (Tables 50-56).

34. LongTerm Matrix Stability in Human Serum

‘The long-term matrix stability ofPFOS, POAA, PFHS, M556 and M570 in human
serum was determined by storing QC samples for approximately 55 days at -20 °C.
The long-term matrix stability ofPFOSA and PFOSAA in human serum was
determined by storing QC samples for approximately 42 days at -20 °C. The mean
test QC concentrations were compared against theoretical.

The test QC samples demonstrated acceptable stability after approximately 42 days
for PFOSA & PFOSAA or 55 days for other analytes, at -20 °C (Tables 57-63). -

4. EXTRACTION EFFICIENCY FROM HUMAN SERUM :

‘The extraction efficiencies of PFOS, PFOSA, PFOSAA, POAA, PFHS, M556 and MS70
were determined by comparing the area ratios obtainedforthe following three cases:

1. Both the analyte and internal standard added following the extraction (post-
extract).
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2. The analyte added to serum prior to extraction and the internal standard added
following extraction (pre-extract analyte).

3. The intemal standard added to serum prior to extraction and the analyte added
following the extraction (pre-extract intemal standard).

The extraction efficiencies were then determined by the area ratio of the pre-extract

samples to the post-extract samples. The extraction efficiency experiments were

performed at both low and high concentrations to determine that there was no

concentration bias.

The total amountofanalyte in the sample prior to extraction (pre-extract) is equal to the

amountofanalyte added plus the persistent amount in the blak matrix. The amount of

analyte in the post-extract solution is the amountofanalyte added plus the amount of

analyte recovered (extracted) from the blank matrix. Therefore, the following formula

was used to determine the extraction efficiency for PFOS, PFOSAA, POAA, PFHS,

M556 and M570:

((Spk + Per)* EE)/ (Spk+ (Per * EE)= Rpre / Rpost; where

Spi = the amountof analyte added
Pet = the persistent amount ofanalyte in the blank matrix
EE = th extraction efficiency
Rore = the ratioof analyelintemal standard determined forth analyte added prior snd
internal standard added afte extraction
Rpost = th ratoofsnalyteintemal siandard determined forth analyte and intemal
standard added afer exaction

PFOS PFOSA PFOSAA

Mean extraction efficiency (%) 37.3 69.6 627 :. a

POAA PFHS Mss6

‘Mean extractionefficiency(%) 15.6 153 39.1

Ms70 THPFOS

Mean extraction efficiency (%) 57.1 599

The results are shown in Tables 64 ~ 70.
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5. COMMENTS AND CONCLUSIONS

Per agreement with the Sponsor, the regressions were not recalculated based upon the

updated purity information for PFOS, POAA and PFHS. Some differences might occur
due to the effectof roundingifthe regressions were performed with the purity corrected
concentrations, but these differences would have a negligible effect on the overall
interpretationofthe revalidation results.

PFOS, PFOSA, PFOSAA, POAA, PFHS, M556 and MS70 in human serum appear to be
stable for seven freeze-thaw cycles and demonstrated matrix stability for up to 6.75 hours

at room temperature. PFOS, PFOSA, PFOSAA, POAA, PFHS, MSS6 and MS70 exhibit

extract stability for seven daysat room temperature, four days at 1 to 8 °C, and five days

2t-20°C. The analytes also demonstrated matrix stability for approximately 5S days (for

PFOS, POAA, PFHS, M556 and M570) and 42 days (for PFOSA and PFOSAA) at

20°C in human serum.

6. ABBREVIATED VALIDATION- HUMAN PLASMA

The choiceofmatrix for calibration curve preparation is dependent upon the desired
LLOQ. 3M supplied NWB with human plasma identifiedas“Norther Chinese” plasma.

(referred to as Chinese plasma or CP). This matrix has very low levels of

fluorochemicals and will be used for studies with a desired LLOQof < 5.00 ppb. The

following sections summarize the accuracy and precisionofthe fluorochemicals in
human plasma and the quantitative accuracyofserum sample results obtained against

plasma calibration curves using the revalidated serum method. i .

The absolute concentrationsofPFOS, PFHS and POAA in the stock solution used for

plasma analyses were determined by Centre Analytical Laboratories, Inc. in State

College, Pennsylvania. Based upon the results, the concentrationsofplasma standard and

quality control samples were corrected using the following factors: .
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Analyte Correction Factor
PFOS 0.821
POAA 0.961
PFHS 1.043

All plasma experiment concentrations included in this report reflect adjustments based
‘upon the correction factors above. The serum target concentrations for these experiments
have also been adjusted based upon the correction factors (listed on page 15ofreport).

‘The tests for the abbreviated human plasma validation were conducted after the serum
revalidation was completed. They were performed outsideofthe revalidation or in
‘sample analysis studies conducted after the serum revalidation. However, all applicable
NWB SOPs were followed.

Persistent Levels of Analytes in Chinese Plasma

‘The persistent levels of the analytes in Chinese plasma varied in each tube of plasma
tested. Therefore, several tubesofplasma were pooled and the amountsof persistent
analytes were determined. Previous determinationofpersistent levels was achieved by
‘comparison with rabbit serum curves. For the experiments included in this report, the
persistent levels were determined as follows:

Known amountsofthe analytes were added to Chinese plasma in the range of 1 to SO or 1
10 100 ppb.The standards were then analyzed according to the revalidated method on at
least two separate occasions. A linear regression was performed using the spiked analyte
concentration as the y-value and the ratio of the analyte area to internal standard area as

the x-value (Microsoft® Excel 97 formulas). The mean resultant y-intercept determined
from multiple runs was then used as an estimateofthe persistent level ofanalyte ifit was
greater than 0.2 ppb.
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6.1. Rangeof Quantitation

‘The target calibrator concentrations were approximately 1.00, 2.50, 10.0, 25.0, 50.0,
100, 250, 400 and 500 ppb for all analytes except M5S6. The target calibrator
concentrations for M556 were approximately 2.50, 10.0, 25.0, 50.0, 100, 250, 400 and
500 ppb. The final curve range can vary based upon the persistent levelsofthe
analyte in the human plasma pool used. For the validation study,thecalibration curve
ranges were as follows:

PFOS 39410414 ppb
PFOSA 10010500 ppb
PFOSAA 16010 501 ppb
POAA 19210481 ppb

PFHS 1.36 10 523 ppb
Mss6 25010 500 ppb
M570 1.000 500 ppb

‘The calibration curve parameter summaries and individual calibration standard results
for the plasma runs can be found in Tables 71 - 84.

62. Lower Limit of Quantitation

‘The precision at the Lower Limit of Quantitation (LLOQ)ofthe assay in human
plasma was determined by using six 100-L aliquots ofthe pooled Chinese plasma
fortified with PFOS, PFOSA, PFOSAA, POAA, PFHS, MSS6, and M570 at
concentrations equal to the LLOQ. The LLOQ concentrationwasdependent upon the ~~
persistent levels found in the plasma. .

PFOS  PFOSA  PFOSAA  POAA
Lower Limit of Quantitation 3.94ppb  1.00ppb  1.60pp> 1.92 ppb

Precision (4CV) 54 10.1 57 44
Accuracy (%Bies) 1.5 10 25 89
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PFHS M536 M570
Lower Limit of Quantitation 136 ppb 2.50ppb 1.00 ppb

Precision (%CV) 99 57 52
Accuracy (%Bias)  -S.1 20 30

The results are shown in Tables 85 - 91.

63. Intra-Assay Precision and Accuracy

‘The precision and accuracyofthe LC/MS/MS method for PFOS, PFOSA, PFOSAA,
POAA, PFHS, M556, and M570 in human plasma were determinedbyanalyzing
three levelsof quality control samples in replicates of five on a single run.

PFOS PFOSA PFOSAA POAA
Diaassay  Itaassy  Inimassay  Intraassey

Precision (%CV) 15028 181057 26158 08t058
Accuracy (Theoretical) 1012101123 104010 1163 102610 1117 103.410 1062

Accuracy (%Bias) 1210123 400163 26117 341062

PFHS M56 M70
Intassay  Intassay Intra-assay

Precision (4CV)  L7t03.0 471076 19156
Accuracy (Theoretical) 957101060 98.710 1113 101310 118.0

Accuracy (Bias) 431060 -13t0113 1310180

‘The results are shown in Tables 92 ~98.

64. Proposed Acceptance Criteria for Human Plasma ?

Calibration Curve

Each run will include in duplicate calibration standards at six or more concentrations
covering the lower to upper limitofquantitation. For all analytes except PFOSA and
PFOSAA, at least three-fourths of the calibration standard’s back-calculated
concentrations must be within £ 15% (+ 20% for LLOQ)oftheir individual target
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concentrations. For PFOSA and PFOSAA,atleast three-fourthsofthe calibration
standard’s back-calculated concentrations must be within £ 209% (+ 25% for LLOQ)
of their individual target concentrations. A calibration standard will be considered a
statistical outlierifthe back-calculated concentration is greater than two times the
acceptance criteria for that standard.

Lower Limit of Quantitation

‘The back-calculated concentrationsofat least one ofthe 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%of the target concentration to
qualify as the LLOQ forall 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 concentrations of at least two-thirdsofall analytical QCs must be within
20%oftheir target concentrations (+ 25% for PFOSA and PFOSAA), and ro two
QCs at the same concentration can be outside the limit.

Based upon the results, the method is suitable for use with human plasma.

7. ADDITIONAL POST-REVALIDATION EXPERIMENTS

‘Additional experiments were conducted subsequent to completion of the revalidation to© -
further elucidate the applicabilityofthe revalidated method to sample analysis. These
tests were performed outside of any revalidation or sample analysis studies.

7.1. Ion Suppression Experiment

During analysis ofmedical surveillance serum samples, it was noted that the internal
standard response for the study samples differed from the standards and quality
controls. POAA and the intemal standard (THPFOS) have very similar retention
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times. Therefore, THPFOS and POAA are not chromatographically resolved in

extracted samples containing high concentrations of POAA. This co-elution can
suppress the intemal standard response and introduce a (high) bias in the measured
concentration ofanalytes when compared against the standard curve. The suppression

of the intemal standard signal is proportional to the concentration ofPOAA in the

‘sample and dependent on the LC resolutionofthe two compounds.
An experiment was performed to evaluate the magnitudeofthis effect. Low control

samples were fortified with various (high) levels ofPOAA. The test samples were

analyzed in triplicate in asinglerun (PFOSMD-41). The mean concentration of the
test samples were then compared against the meanofthe analytical low control
samples. A summary ofthe results is shown in the following table:

brosprosd rosidprs wis M0Bare
Control Mean Conc. (ppb) 51.8 4.05 6.83 8.04 541 6.87 108857
FOANaddedams0pey
% change from control mean 182% 152% 180% 180% 216% 207%  -75%
TPoARwddmomm0Opes
% change from control mean 28% 39% 52% 29% 52% 56% 43%
TroMnasdwmmpn
% change fromconol mean 16% 21% 30% 16% 36% 34% 32%
TROANwddwsze
% change from control mean 2% -11% -5% 1% 8% -8%  +11%ApS GeWE um

‘The experiment verified that very high levels ofPOAA resulted in a lowerresponse

for the intemal standard, which then results in a falsely elevated concentrationforthe
other6 analytes. No significant bias is introduced when the extracted concentration
of POAA is within the revalidated rangeofthe analytical method (approximately
500 ppb). However, some samples can contain POAA at concentrations above the
revalidated range ofthe analytical method, and will likely introduce abias in the

reported concentrations ofPFOS, PFHS, PFOSA, PFOSAA, M556, or M570 when

the concentrationofthese analytes are determined prior to sample dilution. The
amount ofbias could range up to approximately 56%. However, the amount of
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PFOS, PFHS, PFOSA, PFOSAA, M556, or M570 impurities in the POAA reference
material is not known. This prevents accurate determinationofthe % bias. It should
be noted that since the amountofion suppression is dependent upon the amount of
‘extracted POAA, no concentration bias is expectedforan analyte result determined
from a pre-diluted sample wherein the extracted POAA concentration s less than
approximately 500 ppb. This bias will not significantly effect the interpretationofthe
analytical results.

7.2. Dilution Matrix Experiment

The amountof Chinese plasma supplied by 3M is limited. Therefore, it cannot be

‘used on a routine basis for dilution. Human serum (control serum) is used to dilute

test samples as needed to obtain measurable concentrations within the range of the

calibration curve. The measured concentrations of fluorochemicals (FC) obtained for

diluted samples must then be corrected for persistent levels of the analytes in the
control serum. Experiments were performed to determine whethera substitute‘matrix

that did not contain persistent levels of FC analytes could be used when performing
dilutions.

Previous experiments had shown that samples diluted with buffer insteadof serum

did not accurately quantitate against a typical serum curve (data not reported). This
indicatedthatthe matrix to buffer ratioofthe ‘sample affected the extraction recovery.
For the experiments described in this report, QC samples were diluted with buffer.
‘The calibration curve was prepared in the same buffer to matrix ratioasthe QC

samples to determineif this was a viable method for diluting samples. A different oT
dilution ratio was prepared to determine if samples could be quantitated from a curve

prepared in a matrix to buffer ratio that was different from the QC samples (e.g. if
QC samples diluted with matrixby a factorof50 (2% matrix in buffer) could be
quantitated against a curve prepared in 10% matrix in buffer). For the experiments
described below, ammonium acetate buffer was used to dilute the matrix for the QCs

and calibration curves.
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Calibration Curve and QC Preparation

The experiment (PFOSMD run 39) used a curve prepared in 10% serum in buffer, and
thee levels of QC samples diluted with buffer bya factorof 10 (10% matrix to buffer
ratio). The QC concentrations prior to dilution were 150, 400, and 4000 ppb plus the
persistent level for each analyte. QC samples at 4000 ppb (plus persistent level) were
also diluted 1:50 with buffer.

‘The calibration curve parameter summaries and individual calibration standardresults

for the runs can be foundin Tables 99 — 112. The quality control sample results can

be found in Tables 113 - 119.

Results for 10% Serum in Buffer (PFFOSMD Run 39)

‘The mean accuracy (% theoretical) for all analytes at all QC concentration levels

diluted with buffer by a factorof 10 (the same serum to buffer ratio as the curve)
ranged from 94.1% to 114.3%. The intra-assay precision (%CV)forall analytes were

less than or equal to 5.6% for each QC concentration.

‘The mean accuracy (% theoretical) for the QC samples diluted with buffer by a factor
of 50 ranged from 56.5% to 84.8%. The inter-assay precision (%CV) for all analytes

‘were less than or equal to 4.4%. All analytes were biased low, and all analytes except

for POAA and PFHS were not within +20%ofthe target concentrations.

QC samples met the acceptance criteriaof 20% of target concentration (425% for
PFOSAA) when diluted with bufferif quantitated against a curve prepared in the
same serum to buffer ratio. QC samples diluted with buffer at a different ratio than -

the calibration curve did not meet the acceptance criteia for al analytes,

It appears that quantitating samples diluted with buffer against a curve prepared in the
same serum to buffer rato is a viable way minimizing the corrections needed due to
persistent levels of analytes in the dilution matrix. However, since mostanalytes

cannot be accurately quantitated against a calibration curve that is prepared in a
serum/buffer ratio different from thatof the diluted samples, a. separate curve with the

same buffer to matrix ratio would need to be prepared for each dilution factor needed.
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73. Serum and Plasma Comparison

Because the choiceofcalibration curve and quality control matrix is dependent upon.
the desired LLOQ, it is not always possible to match the subject sample matrix with
thatofthe calibration curve and quality contral matrix. For instance, itis necessary to
use Chinese plasma to prepare the calibration standards and quality control samples
when analyzing serum samples where a LLOQof < 5.00 ppb is desired. Therefore, to
evaluate if, and to what extent, the useof plasma calibration standards affects the
quantitative analysis of fluorochemicals in serum, a comparisonof quantitative results
obtained from plasma curves versus serum curves was performed.
Calibration curves were prepared in both human serum and Chinese plasma, and were
analyzed along with serum and Chinese plasma quality control samples in replicates
of four. The results for the calibration and quality control samples are shown in
Tables 120 ~ 140.

‘The confidence interval around the serum QC mean was determined for serum
samples quantitated against the plasma curve using Microsoft® Excel 97. Alpha (o)
was set t0 0.05 fora 95% confidence level. The confidence interval around the mean
‘was compared to the analytical acceptance rangeofthe QC which is 20% (+ 25%
for PFOSA and PFOSAA)ofthe target concentration. The summary resultsofthe
experiment are shown in Table 141.

‘The 10/27/00 serum curve for M70 had a raised LLOQof5.20 ppb. Data for
PFOSA and PFOSAA analyzed on 10/27/00 and data for PHS and M356 analyzed
on 4/25/01 are not used because either the serum or plasma calibration curveorthe ~~
QC samples did not meet the acceptance criteria. One high QC replicaté analyzed on
10/27/00 was not included in the statistical calculations becauseofan extraction error.

‘Theconfidence intervals around the mean serum QC results for POS are within the
acceptance criteria at all levels.
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The confidence intervals around the mean serum QC results for POSA are greater
than the acceptance rangeof £25% deviation. The confidence intervals ranged up to
78% deviation from target.

The confidence intervals around the mean serum medium QC result for PFOSAA was
33.9% deviation which isgreaterthan the plasma acceptance rangeof£25%
deviation. The confidence interval for the PFOSAA low and high QC samples are
within the acceptance criteria.

‘The confidence intervals around the mean serum QC results for POAA and PFHS are
greater than the acceptance rangeof£20% deviation. The confidence intervals ranged
up 10 27.4% deviation from target for POAA and up to 37.6% deviation from target
for PFHS.

‘The confidence interval around the mean serum low QC results for M556 was 26.9%
deviation. This is greater than the acceptance range of£209 deviation and may be
due alow value obtained for one replicate. The confidence intervals for the M556
medium and high QC samples are within the acceptance criteria.

The confidence intervals around the mean serum medium QC result for M570 was
21.9% deviation which is slightly greater than the plasma acceptance range of 20%
deviation. The confidence interval for the M570 low and high QC samples are within
the acceptance criteria.

CONCLUSION an
Serum sample results obtained using plasma curves for PFOSA, PFOSA, POAA,
PFHS, M556, and M570 did not meet NWB SOP requirements for validation.
Results mayvaryon average up 0 26% from QC results obtained using human serum
calibration curves at some concentration levels for PFHS, PEOSAA, POAA, MSS6,
and M570. For PFOSA, results may vary on average up to 43% from QC results
obtained using human serum calibration curves. However, when a lower limit of
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‘quantitation less than 5 ppb is required by the Sponsor, it will be necessary to use:
plasma curves.

8. DATAMANAGEMENT

PFOS, PFOSA, PFOSAA, POAA, PFHS, M556, M570, and THPFOS chromatographic
peaks were integrated using PE Sciex MecQuan software (version 1.6) with a smooth
factorof one. Quantitation was based upon quadratic regression analysis ofcalibration
curves (weighted 1/x?) using the area ratio vs. concentration calculated by the Watson®

DMLIMS software (versions 6.1.1.03 and 6.11.04).
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Table 1. Summary of Calibration Curve Parameters for PFOS in Human Serum

‘Quadratic weighted x’. All concentrationsareexpressed as ppb.

‘Run Date Run A c LLOQ| ULOQ
Number

[zisimeo is Toso[cams[amen] osm | sa 57]
A, B, and C are coefficients used to define the calibration curve.

Table 2. SummaryofCalibration Curve Parameters for PFOSA in Human Serum

Quadratic weighted Lx". All concentrations are expressed as ppb.

Run A Cc R-Squared|LLOQ|ULOQ
Number

sw

Table 3. Summary of Calibration Curve Parameters for PFOSAA in Human Serum

Quadratic weighted 1/x%. All ‘concentrationsareexpressed asppb.

[roeTam,|*[=]©[rswealmoa[uon
[ous | 15Toromes[ome [om]ams|eon | |
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Table 4. Summary of Calibration Curve Parameters for POAA in Human Serum

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

Run A C  |RSquired| LLOQ [ULOQ

Teei
Table 5. Summary of Calibration Curve ‘Parameters for PFHS in Human Serum

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

[esmamo| owlworm [oar]am|55| |[zsue mon|vTosoior [omnes ours |ans 515 | sis]
‘Table 6. ‘Summary of Calibration Curve Parameters for M556 in Human Serum

Quadratic weighted 1x’. All concentrations are expressed as ppb.

Tx EEE pr
[essa | ocoom[some [omoms |as|337| |[Euavs on|voomone [oon oes “ass| 31 | ir|eee|son

Table 7. SummaryofCalibration Curve Parameters for M570 in Human Serum

Quadratic weighted x’, All concentrationsare expresedas ppb. )
Run A < R-Squared|LLOQULOQ

[Eso0 isomers [oso[sors]“sos |sr|
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Table 8. Back-Calculated Concentrations of Calibration Standards for PFOS in Human

son
Quadratic weighted 1x’. All concentrations. are expressed as ppb.

Ta wT To Tr Tor Tom
wi|» [wor sew 77 [oa] Jo ar]Twososlaalma on [an osTor][Corsa | [sur [sw os or | a smTTTos [os[ms [our ow [oe TarTr

Table 9. Back-Calculated Concentrations ofCalibration Standards for PFOSA in Human

eum
‘Quadratic weighted 1/%. All concentrations are expressedss ppb.

Number

[emma | 5 wo[2 |e[3 re][|a]Tonle{ow[avo eaoe[aeros]Coos [5 wor [2 [ioe [0] 7]1 [5]as] 0][CTTowleom[misr]om owlsn om]
Table 10. Back-Calculated Concentrations of Calibration Standards for PFOSAA in

Human Serum

Quadratic weighted 1. All concentrationsareexpressed 2 ppb. . .

Run |: 405
Number

[Comm|»Ton[7 [ee os we |1[|[ot]TT Twon[nam[somalnsw[wr][Camas [5 sw [oon 10s[8[57[03 2 [30To][T Teulsw welmlsmlmam [aon]
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Table 11. Back-Calculated ConcentrationsofCalibration Standards for POAA in Human

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

Number

[enim|ns[on|12 [208 [oo 3| 5]swan se[me [sa[oeaoTa on]Zion| [sos[oo | 09 ana na osTan a|ITewTaw[wa[ms[ssoow[oon]
Table 12. Back-Calculated Concentrations of Calibration Standards for PFHS in‘Human

‘Quadratic weighted 1x”. All concentrations are. expressed as ppb.

[onmo[a |s [ ww| [7s |CT [saws[wr[me eiwrmel][erases | [zw [am[ia [zn [ns oos [2 Tam[67]1TwTem[wi[fosToooTar Tor]
Table 13. Back-Calculated ‘Concentrations of Calibration Standards for M556 inHumancoum

‘Quadratic weighted 1/x’. All concentrationsare expressedas ppb. . ot -

Run 430 252 [402 502

ow [>Tee]ew[wal me ww]Tew fe asf [ao fe][oem [nase[uo[as eo[mr[iTar]ToT{mafos [wsTne]
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Table 14. Back-Calculated Concentrations of Calibration Standards for M570 in Human

Serum

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

Run 7.10 29.6we
nis|x[ew[on|r[ow sowom ow]Tsien[ws[mrfoe io [asfr |[owsaior| soar[os[a7[02 53 Tio Taw TanFor]IToole[wefonsTosTao Toe]
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‘Table 15. Quality Control Samples for PFOS in Human Serum

metasCer Alsosrs,
Run Date Low QC| %Dif. {Medium QC| %Dif. High QC|%Dif.

51.1 ppb 197 ppb 446 ppb

CEE i CE 2I EZ ETI ETE)

“Table 16. Quality Control ‘Samples for PFOSA in Human Serum

tots Gres, emesis seeps,
Run | Low QC| %Dif. [Medium QC] %Dif.| High QC| %Dif.

Number| 4.00 ppb 150 ppb 400 ppb.

[erm]won[ow] Jam] um]

Table 17. Quality Control Samples for PFOSAA in Human Serum

ticeGo. temsgt,
oT amas ronan aT aT

[nm]»[vn[aor] 0Jao] m Jo][evsms eo] 5[oss]0Tsai]“ssTin]
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Table 18. Quality Control Samples for POAA in Human Serum

etnGt. Alsen nts
Run | Low QC |%Dif. Medium QC|%Dif| High QC| %Dir

[Emon|5[ve 30] 0[26] aw Tod][eral 5|rJus] 0Jaa m7)
Table 19. Quality Control Samples for PFHS in Human Serum

iotepicn rs. Amencts
Run | Low QC| %Dif [Medium QC| %Dif| High QC| %if.

ferns] 5[ss{is|ier [rer] so Tar]
Table 20. Quality Control Samples for M556 in Human Serum

ioticnss.cs enn,

[ommo] » |sn[a0] w [wa] wm [52][vasa] 5 |sw{eswar] serTeo]
Table 21. Quality Control Samples for M570 in Human Serum.

Meanofreplicate QCs reported. All concentrationsareexpressedasppb. * -

Run Low QC| %Dif. (Medium QC| %Dif.| High QC| %Dif.
Number| 8.60 ppb 155 ppb 405 ppb

rm] 5| vw [we] we[au] wo[3m][rsa 5 sonLor] Jaw] Tew]
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Northwest Bioanalytical Study No. NWBS00-040Report No. NWBR0O-122
Table 22. Freeze-Thaw and Room Temperature Matrix Stability for PFOS in

Human Serum

All concentrations ar expressed as ppb.

Run Number 18
Run Date 21-Aug-2000

Low Qc
After 7 Freeze-Thaw cycles

463
451
440

Mean 453
sD. L141

% cv 3.1
Control (ng/mL) 67Mean % Dev. from Control 3.0

MEDIUM QC
After 7Freeze-Thaw cycles

170
158
164

Mean 164
sD. 600

% Cv 3.7
Control (ag/mL) 170

Mean % Dev. from Control 35

HIGH QC
After 7 Freeze-Thaw cycles|

369 : on
376 ,
361

Mean 369
sD. 7.51

% cv 20
Control (ng/mL) 378

Mean % Dev. from Cantrol 24

Control =meanofanalyticalQCsamples analyzed nthesame runNOTE: Samples were lef at room temperature for up 0 675 hour periods between each freeze cycle

03Page39 0242



Northwest Bioanalytical Study No. NWBS00.040Report No. NWBROO-122
‘Table 23. Freeze-Thaw and Room Temperature Matrix Stability for PFOSA in

Human Serum

All concentrationsare expressedas ppb.

Run Number 18
Run Date 21-Aug-2000

Low Qc
After 7 Freeze-Thaw cycles

373
353
3.8

Mean 3.58
sD. 0.132

% Cy 3.7
Control (ng/mL) 438Mean% Dev. from Control 17.8

MEDIUM QC
After 7Freese-Thaw cycles

108
126
125

Mean 120
sD. 10.1

% Cv 8.4
Control (ng/mL) 150Mean% Dev. from Control 200

HIGH QC .
After 7 Freeze:Thaw cycles

348
361 .
350

Mean 353
sD. 7.00

% cy 20
Control (ng/mL) 395Mean% Dev. from Control 10.6

Control = mean ofanalytical QC samples analyzed in the same runNOTE: Samples were lef at oom temperatureforup 0 6.75 hour periods between each freezs cycle
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Northwest Bioanalytical Study No. NWBS00-040
Report No. NWBR0O-122

Table 24. Freeze-Thaw Stability and Room Temperature Matrix for PFOSAA in
Human Serum

Allconcentrationsareexpressedasppb.

Run Number 1s
Run Date 21-Aug-2000

Low Qc
After 7 Freeze-Thaw cycles

9.08
9.85
9.46

Mean 9.46
sD. 0.385

% cv a1
Control (ng/mL) 9.95

Mean% Dev. from Control “9

MEDIUM QC
After 7 Freeze-Thaw eyeles

114
147
147

Mean 136
sD. 19.1

wey 140
Control (ng/mL) 160

Mean % Dev. from Control “15.0

HIGH QC
After 7Freeze-Thaw epeles|

383 . oe
403

391 :

Mean 392
sD. 10.1

% Cv 26
Control (ng/mL) a3

Mean% Dev. from Control 1

Control = meanofanalyticalQCsamples analyzed in the same runNOTE: Samples were lef at room temperature fo upto 6.75hourperiods between each freeze cycle:
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Norwest Biosnaytsl Sudy No. NWBSID 040ReportNo. NWBROD-122
Table 25. Freeze-Thaw and Room Temperature Matrix Stability for POAA in

Human Serum

All concentmionsaecxpresed 5 ys.

Rua Number 1sRun Date 21-Aug-2000
Low ocAfter 7Freese.Tha cycles

5.06
583
525

Men 5.38
sp. 0.01cy isControl ngimL) 2Mean % Dev. from Control 72

MEDIUM qc
After 7 Freese-Thaw cpetes

151
19
I

Mean 151
sb. 252
cy 7Control (agimL) 149Mean % Dev. from Control 13

urGH ocAfter 7 reece.Tha cycles
364 oT519 ,
32 :

Mean sn
sD. 751

“cy 20Contral ngimL) 512Mean % Dev. from Control 00

Cano «meanofanalytical QC spss sledin the sernNOTE: Samples ete eft room emperare fru 6.75hoperiods ensen exhze cele
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Northest Bioanalytical Study No. NWBS00.040
Report No. NWBROD-122

Table 26. Freeze-Thaw and Room Temperature Matrix Stability for PFHS in
Human Serum

All concentrationsareexpressedssppb,

Run Number, 18
Run Date 21-Aug-2000

Low Qc
After 7Freeze-Thaw cycles

6.05
627
7.12

Mean 6.43
sD. 0.565

% Cy 87
Control (ng/mL) 6.86

Mean% Dev. from Control 55

MEDIUM QC
After 7Freeze-Thaw cycles

165
157
163

Mean 162
sD. 416

% Cv 2.6
Control (ag/mL) 164

Mean %Dev. from Control 12

HIGH QC
After 7Freeze-Thaw eyeles| *

397
a :
405

Mean 406
sD. 10.1

% cv 2.5
Control (ng/mL) 403

Mean % Dev. from Control 0.7

‘Control=meanofanalyticalQC samples analyzed inthesame run.NOTE: Samples were leftat room temperaturefor up to 6.75hourperiodsbetweeneach freeze cycle.

Pgs 030248
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Northwest Bioanalytical Study No. NWBS00-040
Report No. NWBR00-122

‘Table 27. Freeze-Thaw and Room Temperature Matrix Stability for M556 in
Human Serum

Allconcentrationsare expressedasppb.

Run Number 18
Run Date 21-Aug-2000

LOW QC
After 7Freese-Thaw cycles

495
5.07
5.09

Mean 5.04
sD. 0.0757

% cv Is
Control (ng/mL) 542

Mean% Dev. from Control 70

MEDIUM QC
After 7 Freeze-Thaw cycles

128
140
135

Mean 134
sD. 6.03

% cv 4s
Control (ng/mL) 141

Mean% Dev. from Control 50

HIGH QC
After 7Freeze-Thaw cytes |.

359 :
an
374 :

Mean 368
sD. 8.14

% cv 22
Control (ng/mL) 367

Mean% Dev. from Control 03

Control =mean ofanalyticalQC samples analyzed n the samerunNOTE: Samples were lef at room temperature forup to 675 hour periods between each freezecycle

090247Page dd



Northwest Bioanalytical Study No. NWBS00.040
Report No. NWBR00-122

Table 28. Freeze-Thaw and Room Temperature Matrix Stability for M570 in
Human Serum

All concentrationsareexpressedas ppb.

Run Number 13
Run Date 21-Aug-2000

Low Qc
After 7 Freeze-Thaw cycles

7.68
876
851

Mean 532
sp. 0.565

% cv 6
Control (ng/mL) 502

Mean % Dev. from Control 37

MEDIUM QC
After 7 Freeze-Thaw cycles

152
152
163

Mean 152
sD. 0.577

“cy 04
Control (ng/mL) 149

Mean % Dev. from Control a1

HIGH QC
After 7Freeze:Thaw cycles| -

e Loe a
371
310 :

Mean 366
sD. 839

% cy 23
Control (ng/mL) 386

Mean % Dev. from Control 52

Control =meanof analytical QC samples analyzed nthesame runNOTE: Samples were lef at oom temperature fo up t 6.75hourperiods between each fieeze cycle
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Norwest Bioanalytical Study No, NWBS00-040
Report No. NWBRO0-122

‘Table 29. Reinjection Stability for PFOS

All concentrations are expressed 1s ppb.

Rua Namber »
run te auto

LOWQC.
Reineon

(Apes 2.5 Dep oom Ten
wor
a0
500
a
pri

Mean a
sb. 20
wey “

Contra (am) 2
Mesn 4 Dv. rom Contrl uw

MepIUM QC
Reijcion

Apr25 Doe oa Temp)
6
in
mn
8
in

Mean 8
Sb. am

wey Fy
Cour agint) n

Mesa % De. rom Comet a
was oc
Rejection

4p 2.5ys RoamTemp 3
m : oe
x
PY .
m
at

Mesa nm
5b. iss

wey i
Coote (aint) »

Mesa % De.tromCone a

Control = mean ofanalytical QC samples analyzed in run 15 (original injection)
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Northwest Bioanalytical Study No. NWBS00-040
Report No. NWBR00-122

Table 30. Reinjection Stability for PFOSA

All concentrations are expressed as ppb.

Run Norber z
Run Date gut2000

Lowac
Rejection

Apr2.5 Days RoomTemp)
2
26
285
266
268

Mean 2m
so. oom
wey 30

Contrl (g/mL) 2m
Mean % Dev from Control a2

MEDIUM QC
‘Renjction

Afr 25 Days Room Temp)
02
12
99
sus
105

Maan 100
so. aa
wey “

Contra (rim) 103
Mean % Dev from Control 29

HIGH QC
Rincon

2.5 Days Room Tem .
us a
m
30
fn :
so

Mean 256
so. 57

wey 3
Contr (aml) 0

Mean % Dev. from Control pr}

‘Control = meanofanalytical QC samples analyzed i run 1S (orginal injection)

030250
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Northwest Bioanalytical Study No. NWBS00-040
Report No. NWBR00-122

‘Table 31. Reinjection Stability for POSAA

All concentrationsare expressedasppb. :

Run Number n
Run Date dui2000

Low qc
Reinjcion

er 2.5 Days Roam Tey
um
758
1s
781
2

Mean 223
so. 0216
cy 35

Control (ng) 59
Mean% Dev from Const is

MEDIUM QC
Renjction

4p 25Deys RoomTemp
109
mn
3
104
uo

Mean no
so. st
wey 32

Contrl (nim) 3
Mean % Dev. from Control a7

nich oc
Renjcion

Afr 25Days RoomTemp ”
w 2 ias
Fln :
2s

Mean a8
so. 102
cy 35

Control (g/mL) 0Mean% Dev from Contest wo

Control= meanof snalytical QC samples analyzed in run 15 original infection)

090251
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‘Northwest Bioanalytical Study No. NWBS00-040Report No. NWBROO-122

‘Table 32. Reinjection Stability for POAA

All concentrations are expressed as ppb.

Run Nomber n
Run Dave 3au00

Lowa
Rejecion

Up 2.5 Days BoumT
se
rs
531
pr
sa

Mean 5a
sD. ous

sev 1s
Control (ngimL) 10

Mean%Dev. from Control “
MEDIUM QCRenjction

Ug 2.5 Days Roum
150
192
156
164
ww

Mesa 150
so. 480
cd 31

Control (agimL) 14Mean % Dev from Control «
miGH QC
Rejecion

4ter 2.5 Days RoamTo .
an teaos
316
kr :
ow

Man oo
so. 12
cy 33

Contra (nginty I
Mean % Dev from Control «

Conieol= meanofanalytical QC samples analyzed in run 13 (original injection)

030252
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Northwest Bioanalytical Study No. NWBS00-040
Report No. NWBROD-122

Table 33. Reinjection Stability for PFHS

All concentrations are expressed as ppb.

Run Number. n
Run Date dui2000

Low ac
Reinecion

(Uper 2.5 Days Room Tem
60
83
sa
598
su

Mean 26
so. 0195
wey 51

Contrl (ng) 2
Mean% Dev, from Control o

MEDIUM QC
Renjecion

dpe 2.5 Days Boom Temp)
15
156
156
159
1

Men 15
so. 251
wey 16

Contes (ng/mL) 158
Mean % Dev. rom Conteal a

nic oc
Renjcion

fir 2.5 Days Room Temp)

“ . .“6 :
al ,ow :
ps

Mean a
so. 14
wey a

Contr (rgiml) pr
Mean% Dev. from Contest “0

‘Control = meanof analytical QC samples analyzed in run 15 (original injection)

030253
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‘Northwest Bioanalytical Study No. NWBS00-040
Report No. NWBRO0-122

Table 34. Reinjection Stability for M556

All concentrations are expressed 55 ppb.

Run Number n
Run Date suk000

Lowac
Renjcion

(4p 2.5DaysRoomTemp)
sa
sn
sis
529
53

Man ss
so. om

wey a
Contr (npn) set

Mean% Dev. from Control as
MEDIUM QC
Rejection

per 2.5 Days Room Te
ue
Ww
w
0
6

Mean us
so. in

nev is
Contra (ng/ml) ww

Mean%Dev. from Control a4
miu Qc
Rejection

72.5Days RoamTemp) "

ES ‘ a
m
Ei -
Fa :
0

Mean m
so. nz
nev 32

Contra (ng/ml) 26
Mean% Dev. from Control 38

Control = meanof analytical QC samples analyzed in run 1S (original injection)

050254
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Northwest Bioanalytical Study No. NWBS00-040
Report No. NWBR0-122

Table 35. Reinjection Stability for M570

All concentrations are expressed as ppb.

Run Naber. 1
Run Date auk000

Lowac
Reinecon

(4p 2.5 Days Room Temp)
1
3
9
0
21

Mean a2
so. 0312

nev 55
Contr (agin) 1

Mesn % Dev. from Contra a3
MEDIUM QC
Renjection

Ape 2.5 Days Room Temp)
us
uo
16
ww
us

Mean us
so. 92
wey is

Contea (ng/ml) ww
Mean%Dev. from Conteal “01

menqc
Renjcion

er 15 Days RoomTemp)
1 .
iu +
»
30 :
ws

Men 3%
so. 931
ev 24

Control (aml) o
Mean % Dev, fram Conteal a1

Control = mean ofanalytical QC samples analyzed in rn 13 (original injection)

0902535
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Northwest Bioanalytical Study No. NWBS00-040
Report No. NWBR0G-122

‘Table 36. Room Temperature Extract Stability for PFOS

All concentrations are expressed s ppb.

Run Number 18
RunDate 21-Aug-2000

LOW QC
After 7Days

517
46.0
462

Mean 48.0
SD. 323
% CV 61

Control (ng/mL) 46.7
Mean % Dev. from Control 28

HIGH QC
After 7Days

3m
402
397

Mean 301
SD. 155

% CV 40 .
Control (ng/mL) 3m

Mean % Dev. from Control 34 : ot

‘Control= meanofQC samples analyzed in the same run immediately following extraction
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Northwest Bioanalytical Study No. NWBS00-040
Report No. NWBR00-122

‘Table 37. Room Temperature ExtractStability for PFOSA

All concentrations are expressed as ppb.

Run Number 18
Run Date 21-Aug-2000

LOW QC
Afier 7 Days

348
334
330

Mean 337
SD. 00945

% Cv 28
Control (ng/mL) 3.13

Mean% Dev. from Control 77

HIGH QC
After 7Days

337
362
334

Mean 344
sD. 154

% CV 45 .
Control (ng/mL) 322

Mean % Dev. from Control 68 . or

Control = meanofQC samples analyzed in the same run immediately following extraction

090257Page 54



Norwest Biosmalycal Study No. NWESID040Report No. NWBROD-122

‘Table 38. Room Temperature Extract Stability for PFOSAA

All concentrations sre expressed ss ppb.

‘Run Number 18

Run Date 21-Aug-2000

Low QC
After 7 Day

82

92

93

Mean 8.89

S.D. 0.607
% CV 68

Control (ng/mL) 8.02
Mean % Dev. from Control 10.8

HIGH QC
After 7Days

321
337
343

Mean 334

S.D. 114

% CV 34 .
Control (ng/mL) 297

Mean % Dev. from Control 125 co

Control = mean ofQCsamplesanalyzed in the same run immediately following extraction
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Northwest Bioanalytical Study No. NWBS00.040
Report No. NWBROO-122

Table 39. Room Temperature Extract Stability for POAA

All concentration are expressed as ppb.

Run Number 18
Run Date 21-Aug-2000

LOW QC
After 7Days

692
7.98
8.15

Mean 7.68
SD. 0.667

% Cv 87
Control (ng/mL) 7.82

Mean % Dev. from Control 13

HIGH QC
After 7Days

360
395
378

Mean 378
sD. 17.5

% CV 46 .
Control (ng/mL) 372

Mean % Dev. from Control 16 ot

Control = meanofQC samples analyzed inthe same run immediately folowing extraction

rigeté 030253



Northwest Bioanalytical Study No. NWBS00-040
Report No. NWBR0O-122

‘Table 40. Room Temperature Extract Stability for PFHS
All concentrations are expressed as ppb.

Run Number 18
Run Date 21-Aug-2000

LOW QC
After 7 Days

631
621
590

Mean 614
SD. 0214
% CV 3s

Control (ng/mL) 686
Mean% Dev. from Control 105

HIGH QC
After 7 Day

39
405
a2

Mean 404
sD. 8.02

% Cv 20 -
Control (ng/mL) 403

Mean% Dev. from Control 02 co os

‘Control =meanofQC samples analyzedinthesame run immeditely lowing extraction
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Northwest Bioanalytical Study No. NWBS00-040
Report No. NWBR00-122

‘Table 41. Room Temperature Extract Stability for M556
All concentrations are expressed a ppb.

Run Number 18
RunDate 21-Aug-2000

Low QC
After 7Days

5.13
565
5.50

Mean 5.43
sD. 0268

% CV 49
Control (ng/mL) sa

Mean% Dev. from Control 02

HIGH QC
After 7Days

373
376
387

Mean 379
SD. 737

% Cy 19 -
Control (ng/mL) 367

Mean % Dev. from Control 33 oe

Control =meanofQC samples analyzed inthe same run immediately following extraction

050261
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Northwest Bioanalytical Study No. NWBS00-040
Report No. NWBR0O-122

‘Table 42. Room Temperature Extract Stability for M570
All concentrations acs expressed a5 pb.

Run Number 18
Run Date 21-Aug-2000

Low QC
After 7Days

336
9.13
874

Mean 891
sD. 0.200
% CV 22

Control (ng/mL) 8.02
Mean% Dev. from Control 11

HIGH QC
After 7 Days

409
429
423

Mean 420
SD. 103

% CV 2.5 .
Control (ng/mL) 386

Mean % Dev. from Control 88 co oe

Control = meanofQC samples analyzed inthe same run immediately following extraction
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Northwest Bioanalytical Study No. NWBS00-040Report No, NWBR0O-122
Table 43. Reduced Temperature (1 to 8 °C) Extract Stability for PFOS

Allconcentrations are expressedasppb.

Run Number 18
Run Date 21-Aug-2000

LOW QC
1to8°C

After4 Days

49.3

45.6

4438

Mean 46.6
S.D. 240

% CV 52
Control (ng/mL) 46.7

Mean % Dev. from Control 0.2

HIGH QC

1to8°C
After 4 Days

391
385

377

- Mean 384
S.D. 7.02

% CV 18 or oC
Control (ng/mL) 378 .

Mean % Dev. from Control 16

Control = mean ofQC samples analyzed nthe same un immediately following extraction
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Northwest Bioanalytical Study No. NWBS00-040Report No. NWBR0O-122
‘Table 44. Reduced Temperature (1 to 8 °C) Extract Stability for PFOSA

All concentrations are expressed as pb.

Run Number 18
RunDate 21-Aug-2000

Low QC
1to8°C

After 4 Days

32
279
286

Mean 2.96
SD. 0231

% CV 78
Control (ng/mL) 313

Mean % Dev. from Control 54

HIGH QC
1to8°C

After 4 Day

350
297
304

Mean 317 .
SD. 2838

% CV 91 a o
Control (ng/mL) 32 2

Mean % Dev. from Control 16

‘Control = meanofQC samples analyzed in the same run immediatly following extraction
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Northwest Bioanalytical Study No. NWBS00-040
ReportNo.NWBR0O-122

‘Table 45. Reduced Temperature (1 to 8 °C) Extract Stability for PFOSAA
All concentrations are expressedasppb.

Run Number 18
RunDate 21-Aug-2000

LOW QC
1tog°C

After 4 Days

778
8.55
8.32

Mean 8.22
SD. 0395

% CV 43
Control (ng/mL) 802

Mean % Dev. from Control 25

HIGH QC
1to8°C

After 4 Days

312
306
3

Mean 310 -
sD. 321 }

% CV 10 al o-
Control (ng/mL) 297 .

Mean % Dev. from Control 44

Control = meanofQC samples analyze in the same ru immediately following extraction
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Northwest Bioanalytical Study No. NWBS00-040
Report No. NWBRO0-122

‘Table 46. Reduced Temperature (1 to 8 °C) Extract Stability for POAA

All concentrations ae expressed as ppb.

Run Number 18
RunDate 21-Aug-2000

LOW QC
1t08°C

After 4 Days

778
875
839

Mean 831
SD. 0490

% CY 59
Control (ng/mL) 782

Mean% Dey. from Control 63

HIGH QC
1t08°C

After 4 Days

381
394
385

Mean 387 .
SD. 6.66

% Cv 17 co -
Control (ng/mL) 372 .

Mean % Dev. from Control 40

Control = meanofQC samples analyzed in the sume run immediately following extraction
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Northwest Bioanalytical Study No. NWBS00-040Report No. NWBROO-122
Table 47. Reduced Temperature (1 to 8 °C) Extract Stability for PFHS.

All concentrations ar expressed ss ppb.

Run Number 18
RunDate 21-Aug-2000

Low QC
1to8°C

After 4 Da

6.76
634
7.74

Mean 695
sD. ong
% Cv 103

Control (ng/mL) 636
Mean % Dev. from Control 13

HIGH QC
1to8°C

After 4 Days

400
41
423

Mean au .
SD. 115

% CV 28 : or
Control (ng/mL) 403 :Mean % Dev. from Control 20

(Control = mean ofQC samples analyzed inthe same run immediatly following extraction

030267
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Northwest Bioanalytical Study No. NWBS00.040
Report No. NWBR0O-122

Table 48. Reduced Temperature (1 to 8 °C) Extract Stability for M556
All concentrationsareexpressed as ppb.

‘Run Number 18
RunDate 21-Aug-2000

Low QC
1to8°C

After 4 Days

547
657
682

Mean 629
SD. 0718
% Cv 1.4

Control (ng/mL) 542
Mean % Dev. from Control 161

HIGH QC
1to8°C

After 4 Days

398
404
403

Mean 402 :
SD. 321
% Cv 08 Ct -

Control (ng/mL) 367 .
Mean% Dev. from Control 95

Control = meen ofQC samples analyzed inthe same run immedistely folowing extraction
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Northwest Bioanalytical Study No. NWBS00.040
Report No. NWBR0O-122

Table 49. Reduced Temperature (1 to 8 °C) Extract Stability for M570
All concentrations are expressed as ppb

Run Number 18
RunDate 21-Aug-2000

Low Qc
1to8°C

Afier 4 Days

7.96
7.90
921

Mean 8.36
SD. 0.740

% CV 89
Control (ng/mL) 8.02

Mean % Dev. from Control 42

HIGH QC
1tog°C

After 4 Days

396
394
402

Mean 397 .
SD. 4.16

% CV 10 :
Control (ng/mL) 386 .

Mean % Dev. from Control 28

‘Control = meanofQC samples analyzed in the same run immediately following extraction
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Northwest Bioanalytical Study No. NWBS00.040
ReportNo. NWBR0O-122

Table 50. Reduced Temperature (-20 °C) Extract Stability for PFOS
All concentrations are expressed as ppb.

Run Number 18
Run Date’ 21-Aug-2000

Low QC
20°C

After 5 Days

412
45.5
409

Mean 445
sD. 326

% CV 73
Control (ngml) 46.7

Mean % Dev. from Control 4.7

HIGH QC
20°C

After 5Days

376
373
365

Mean 371 I.
SD. 569

% CV 15 et o
Control (ng/mL) ~~ 378 .

Mean % Dev. from Control ~~ 1.9

Control = meanofQC samples analyzed in the same run immediatly following extraction
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Northwest Bioanalytical Study No. NWBS00-040
Report No. NWBR0O-122

‘Table 51. Reduced Temperature (-20 °C) Extract Stability for PFOSA
All concentrations are expresseda ppb.

Run Number 18
RunDate 21-Aug-2000

Low QC
20°C

After 5 Days

295
3.16
314

Mean 3.08
sD. 0.116
% CV 38

Control (ng/mL) 313
Mean % Dev. from Control 16

HIGH QC
20°C

After 5 Days

312
312
296

Mean 307 .
SD. 9.24
%CV 3.0 co o

Control (ng/mL) 322 ’
Mean% Dev. from Control “7

Control = meanofQC samples analyzed in the same run immedistely following extraction
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Northwest Bioanalytical Study No. NWBS00.040
Report No. NWBR0O-122

Table 52. Reduced Temperature (-20 °C) Extract Stability for PFOSAA.
All concentrations are expressed s ppb.

Run Number 18
Run Date © 21-Aug-2000

LOW QC
20°C

After $ Days

7.52
832
7.89

Mean 791
SD. 0400
% CV 5.1

Control (ng/mL) 8.02
Mean % Dev. from Control 14

HIGH QC
20°C

After 5 Days

204
306
287

Mean 296 .
SD. 9561 Bi
% CV 32 -

Control (ng/mL) 297 :
Mean % Dev. from Control 03

Control = mean ofQC samples analyzed in the same run immedisely following extraction
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Northwest Bioanalytical Study No. NWBS00.040
Report No. NWBR0O-122

Table 53. Reduced Temperature (-20 °C) Extract Stability for POAA
All concentrations are expressed as pb.

Run Number 18
Run Date 21-Aug-2000

Low QC
20°C

After 5 Days

7.84
102
6.85

Mean 830
SD. 172

%Ccv 207
Control (ng/mL) 7.82

Mean % Dev. from Control 61

HIGH QC
20°C

After 5 Days

351
373
386

Mean 370 .
SD. 1.7

% CV 48 co oC
Control (ng/mL) 32 >

Mean% Dev. from Control 05

Control = mean ofQC samples analyzedi the same run immediately following extraction
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Northwest Bioanalytical Study No. NWBS00-040Report No. NWBROO-122
Table 54. Reduced Temperature (-20 °C) Extract Stability for PFHS

All concentrations ase expressed as ppb.

Run Number 18
Run Date 21-Aug-2000

LOW QC
20°C

After 5 Days

6.68
6.06
7.70

Mean 681
SD. 0828

%CV 122
Control (ng/ml) 6.86

Mean % Dev. from Control ~~ -0.7

HIGH QC
20°C

After 5 Days.

403
407
a7

Mean 409
sD. 721

% CV 18 -
Control (ng/ml) 403 :

Mean % Dev. from Control 15

‘Control = meanofQC samples anlyzed in the same run immediately following extraction
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Northwest Bioanalytical Study No. NWBS00.040Report No. NWBROO-122
Table 55. Reduced Temperature (-20 °C) Extract Stability for M56

All concentrations are expressedas pb.

Run Number 18
Run Date 21-Aug-2000

Low QC
20°C

After 5Days

451
5.69
597

Mean 539
sD. 0775

%CY 144
Control (ng/mL) 5.42

Mean % Dev. from Control ~~ -0.6

HIGH QC
20°C

After 5 Days

358
373
378

Mean 370 "
SD. 104

% CV 28 -
Control (ng/ml) 367 ’

Mean% Dev. from Control 08

Conteol = meanofQC samples analyzed in the same run immediately following extraction
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Northwest Bioanalytical Study No. NWBS00.040
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‘Table 56. Reduced Temperature (-20 °C) Extract Stability for M570

All concentrations are expresseda pb.

Run Number 18
Run Date 21-Aug-2000

LOW QC
20°C

After 5 Da

843
8.52
7.94

Mean 830
sD. 0312
wey 38

Control (ng/ml) ~~ 8.02
Mean % Dev. from Control ~~ 3.5

HIGH QC
20°C

After 5 Days

366
388
369

Mean 374 y
sD. 119

%Cy 32 : “0
Control (ng/mL) ~~ 386 :

Mean % Dev. from Control ~~ -3.1

‘Control = meanofQC samples analyzed inthe same run immediately following extraction
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Table 57. Long-Term Matrix Stability for PFOS in Human Serum

——
Run LowQC | Medium QC| High QCvn| Eye | Meme | Hak ac

TTTsmw]
TT=mw]
ToTw |
TTTwTo ow ]

ml TwTm wn]
oTow |os| ae]

wel To[=]
om se |nr| |
CWT51515

Table 58. Long-Term Matrix Stability for PFOSA in Human Serum

A
To Tar [emma| mma

Number| 4.00 ppb 150 ppb. 400 ppb

memo]5|»|»| ow |
TTTwmam

Two[wm | wi]
TTenww]
TTwo

wml ToTw wr]
wo ow wm a]

weea]
wel Tos 00|1]
CWT1515]
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‘Table 59. Long-Term Matrix Stability for PFOSAA in Human Serum

eerie
Run Low QC Medium QC High QCwoe| ove [Metimac Tamrac

Gomme| 5[oe| 0|a |CTTsuTwTw
To waTTow a]

eTww|so Tow | am 0a]wel[um
mTos[1| 50 |CT151
Table 60. Long-Term Matrix Stability for POAA in Human Serum

Alcon presh
oT Tree [hima| eaevam| pve [Metimec mac

55 Days 55 Days. 55 Days

ome [5 nw|e|CTTwTm]Tm ws]
TTww
el Tw ww]so ow | mw | ne |[wel ToTs 5sel Tos [aa[ar]C15TT51]
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Table 61. Long-Term Matrix Stability for PFHS in Human Serum

Alceionsecrse 5
Run Low QC Medium QC High QCEE ET ITS

aan] 0 om ww|
CTTe[wae
To ww
To ww

es wes|
om Tw ww
oom|ew|me |
ee[we ss
me is[eee|
a 15 515|

Table 62. Long-Term Matrix Stability for M556 in Human Serum

Acemormions vs esd 5
TT |e| TEwm] Eas [Mme | mesdm | ma| me

ame| ew | wm ws |
CTeeww
TTwe we se
TwTw we]
TT»Tw|w|

ml seTw we]
so een | ew| ms |
el TwTes |
mel we[or| wr]
wTTs |ETT
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‘Table 63. Long-Term Matrix Stability for M570 in Human Serum

wo Tec [Mame Hae
Number 8.60 ppb 155 ppb 405 ppb

55 Days 55 Days. 55 Days

fra]Tw|ow | wm
CTTwTw wi]
Twow wm]
TTwe[ow we
Tew we]

vel Te ww|
sol om |5% we]

velTw5| 1 |
ew er | 9 |a]
CT5TT]
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Northwest Bioanalytical Study No. NWBS00-040
Report No. NWBROD-122

‘Table 64. PFOS Extraction Efficiency from Human Serum

Run22

“Tow Concentration = #00 ng/mL

TimeofSpiking RatioAmlve/lS RatioIS/Amalvte
1. Assy and terexstion 0.0679 187

0.0683 146
00735 136

Mean 0.0699 143

2Asay prio and 5ahr ciction 0.0656
0.0605
0.0649

Mean 0.0637

3.15 prior sodAnalyteafer ection 071s
ons
0305

Mean 0769

Adjusted mean extraction efficiency = 44.4%
Mean extraction efficiency for the internal standard = 538%

High Concentration = 400 ng/mL.

Timeof Spiking RatioAmlvilS  RatiolS/Analvte
1 Anite30d 15 serctction 165 0.605

155 0.643
16s 0.607

Mean 162 0618

2 Ansepirsd1Saterection o0s2
0538
0518

Mean 0.526 =

3.1prioradAnseser extcion 006 . | aa
00379
00401:

Mean 00392

Adjusted mean extraction efficiency= 30.1%
‘Mean extraction efficiency for the internal standard = 634%

Overall mean extraction ficiencyfor analyte = 37.3%
Overall mean extraction efficiencyfor internalstandard = 5.86%

* Due t0 rounding, calculations based on displayed values may difer rom actual.
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Northwest Bioanalytical Study No. NWBS00-040
Report No. NWBR00-122

Table 65. PFOSA Extraction Efficiency from Human Serum

R22

Tow Concentration = S00 mgnL

Timeof Spiking RatioAmivelS Ratio[Amie
1. Anend15 seexci 00275 363

0022 50
00214 pr

Pr— 27

2Antec 1 cision oon
00147
oi

I—

2.15 pricsndAssi secsion 247
225
285

Mean 239
Mean extraction efficiency for the internal standsed= 5.60%

High Concentration = 400 ng/mL.

1.Avester xction 258 0387
247 0:05 L
265 0377

Mean ZT 0390
2 Aseprs 5 aicxntion 180

18
17s

Mean Tar .

3.15a stestrction 003 + se
00223
00233 °

Mean Gom3

Mean extraction efficiency for the analyte= 70.4%
Overall mean extraction efficiencyfor analyte= 69.6%

Overall mean extraction efficiencyforinternal standard = 5.79%

* Due to rounding, calculations based on displayed values may differ from acral.
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Norwest Bioanalytical Study No. NWBS00-040
Report No. NWBROO-122.

Table 66. PFOSAA Extraction Efficiency from Human Serum

Ran22

“Tow Concentration = F00 gin

TineofSoiking RatioAnalveS Ratio[SAnalvte
1An 01 herexci 00246 06

00257 390
os 20

Mean 0.0287 05

2Asiepsd 5 srction 002s
00186
00194

Mean 00195

3.15 pricsndAva srcsion 271
245
258

Mean 258

‘Adjusted mean extraction efficiency= 62.6%
Mean extraction efficiency for the internal standard = 637%

High Concentration = 400 ng/mL.

‘TimeofSpiking RatioAmaiveS  RatioIS/Analvte
1 Antend 5ater ction 150 0665

La 0693
156 0631

Mean 150 0666

2 Aas pri ad1sfxtion 0562
059
0017

Mean 0946 ;
3.15 rirsndAnsyscnion 00419 <=

00304
00413:

Mean 00:05

Adjusted mean extraction efficency = 62.7%
‘Mean extraction effcency for the internal standard= 6.14%

Overall mean extraction efficiencyfor analyte 62.7%
Overall mean extractionefficiencyforinternalstandard= 626%

*Due0rounding, calculations based on displayed valuesmayiefrom actual.
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Northwest Bioanalytical Study No. NWBS00-040
Report No. NWBROO-122

Table 67. POAA Extraction Efficiency from Human Serum

Rin22

Tow Concentration = #00 gil

1. Anite nd 15 erxin 00238 347
00291 343
00302 31

Mean 0.029% EQ

2Anepd 5a xin 000934
000760
oot01

Mean 0.00907

3.1 priorsnd Anishncn 200
153
205

Mean 700

Adjusted mean extraction efficiency= 16.3%
Mean extraction efficiency for the internal standard= 5.83%

High Concentration = 400 ng/mL

TimeofSpiking RatioAmivelS  RatioIS/Aalve
1. ye nd15 erxsi 261 0383

259 0386
2m 0367

Mean 26 3

2Aas pri 1d1 atercron 0377
0385
0383

Mean 0382 =

3.15 piesndArarcnn 002s - ae
00227
00241

Mean 0235

Adjusted mean extraction efficiency = 143%
Mean extraction efficiency for the internal standard = 6.31%

Overall mean extraction effcincyforanalyte = 15.6%
Overall mean extraction fficencyfor internalstandard = 6.10%

*Duetorounding, caeultion bse on displayed values may differ from aca,
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Northwest Bioanalytical Study No. NWBS00-040
Report No. NWBROO-122

‘Table 68. PFHS Extraction Efficiency from Human Serum

Rn22

"Low Concentration = 4.00 ng/mL

Timeof Soiking RusioAmivelS  RatolSAnsivie
1.Artsnd 1S shes xsion 0.0367 273

0061 7
00366 73

Mean 00365 Ti

[RO — 000870
000778
000878

Mean "0.00882

3.1rind Arsati cnction 172
16
I

Mean 6

Adjusted mean extraction efficiency = 16.3%
Mean extraction effcency for the internal standard = 6.17%

High Concentration = 400 ng/mL.

1. Anemd 5st ttn 349 0286
32 0304
358 0270

Mean 345 5290

2Aasbte priors 1 erction oats
0514
04s

Mean "0495 -

2.15 prosod Asstserxcion oo “-
ois!
oo? +

Mean 01s

Adjusted mean extraction effcency = 14.3%
Mean extraction efficiency for the internal standard = 6.48%

Overall mean extraction ffciencyfor analyte = 15.3%
Overall mean extraction ffcencyorinternal standard = 6.33%

+ Due o rounding, calculationsbased on displayed values may dife from scnal.
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Norwest Bioanalytical Study No. NWBS00.040
Report No. NWBR0-122

Table 69. M556 Extraction Efficiency from Human Serum

Rin22

“Tov Concentration = 400mgnL

1. Anitend 5arxo 0.00786 127
0.00750 1
0.00810 13

Mean 000782 28

2 Aste rirad1 terxsion oo0s21
0.003665
000310

Mean 0.00368

2.15pr anAneherexci 754
618
68

Mean 0

Mean extraction efficiencyfortheanlyte= 46.8%
Adjusted mean extraction efficiency= 37.1%

High Concentration = 400 ng/mL.

‘TimeofSiking RatioAmalvelS Ratio [S/Amivie
1. Ane5 ar xion [I 127

0758 122
0836 120

Mean 0754 126

2Asiesd1 ste ccc 0337
0326
0303

Mean 0322 =

5.1 pri ndArm tercrcien ors+ --
00850
oop *

Mean 077

Meanextraction efficiencyfor theanalyte= 40.6%
‘Adjusted mean extrseton efficiency= 40.4%

Overall mean extractionefficiency for analyte = 39.1%
Overall mean extraction efficiencyfor internal standard = 5.52%

* Due o rounding, calulationsbasedondisplayed values may differ fom actu,
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Northwest Bioanalytical Study No. NWBS00.040
Report No, NWBR0O-122

Table 70. M570 Extraction Efficiency from Human Serum

Rn22

“Tow Concentration = T007g/mE

1. Avie 15ae xtctin 00333 301
00317 31s
00335 09

Mean 00328 305
2Asstpio nd 1 erxin 00244

0020
0024

Mean 00236
3.15 prior esi he xacion 152

7
17s

Mean 5)

Adjusted mean extraction effcency = 54.4%
Mean extraction efficency for the internal standard = 87%

High Concentration = 400 nginL.

TineofSoiking RatioAmlvelS Ratio[VAnalvie1.Anend15a xin 220 0458
216 0463
235 0426

Mean 220 0a
2Astpir 1 erxin 134

137
132

Mean 13 =

3.15 praAni ter xin 0024 “a
0020
002s +

Mean 021
Adjusted mean extraction efficiency = 59.7%

Mean extraction efficency for the internal standard = 627%

Overall mean extraction efficiencyfor analyte = 57.1%
Overall mean extraction efciencyforinternal standard = 607%

* Due to rounding, caleulations based on splayed values may differ fom acu.
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[— Study No. NWBS00-040
Report No. NWBROO-122

Table 71. Summary of Calibration Curve Parameters for PFOS in Human Plasma

Quadratic weighted 1. All concentrations ae expressedapp.

12:0ct:2000| S000912_| -0.000007| 0.030663| -0.005620| 0.9986
27-0ct-2000|PFOSMD—40| 0.000000| 0.028132| 0.010586| 09931 |394|414|

ALB,and Care coefficient usd tdein the calibration curve.

Table 72. Summaryof Calibration Curve Parameters for PFOSA in Human Plasma

Quadratic weighted Ux’. All concentrationsreexpressedss ppb.

12-0012000|_S000912_| -0.000011| 0.073810| 0006421| 09970 |100|s00_|
27-Oct-2000| PFOSMD-40| 0.000001 | 0.052188| 0.010966| 09912

ALB,andCarecoefficients usedtodeintecalibration curve.

Table 73. Summary of Calibration Curve Parameters for PFOSAAin Human Plasma

Quadratic weighted 1s’ Allconcentrationssre expressed aspb.

Run A C  |R-Squarea|LLOGQ[ULOQ
Number

12-0ct-2000| S00091-2 | 0.000003| 0.032601 09988 _|1.60|so1_|

27-0ct-2000|PFOSMD-40| 0.000005| 0.021209|0.002450| 09873 |[60| 501|

A.B, and C are cosfints ued 0 define the calibration curve

030258
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Northwest Biosalyial Study No. NWBS00.040
Report No. NWBROO-122

Table 74. Summary of Calibration Curve Parameters for POAA in Buman Plasma

Quadratic weighted 1. All concentrations are expressedas ppb.

[= me| =|* ©[mo]i hii
roman| So00912 | 0000000| 0017245|0.001072| 09985 |1.92| 481|

27-0w2000|PFOSMD-40] 0.000002 | 0.014346 | 0002192| 0918|152| asi|

A,B, 20d Carecoefientsuse tdefine he calibration ve.

Table 75. Summary of Calibration Curve Parameters for PFHSin Human Plasma

Quad weighed 1. All concenratons srexpressed3 pb.

RunDate | Run A C |RSquirea|LLOQ|ULOQ
| Number

12-0200| S00091-2_| -0.000005|0.025818| 0.000970| 0.9983

27-00-2000|PFOSMD-40| -0.000001| 0.025534| 0011247| 0.9953

AB nd C arecoefiietsusd 0definethe calibrationcurve.

Table 76. Summary of Calibration Curve Parameters for M556 in Human Plasma

Quadratic weighted 1. All concentration ae expressed as ppb

Run A C |ReSquared |LLOQ|ULOQ
Number -

Tr0ma00| 000912| 000002|0018315| 000sset| _osvsa_| 250|soo|

SLow2000|24 |0.000001 [0018373|0.001923| 09972

ALB, 20d Care coefensused to define he calibration curve.
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Northwest Bioanalytical Study No. NWBS00-040
Report No. NWBR0O-122

Table 77. Summaryof Calibration Curve Parameters for M570 in Human Plasma

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

12-00-2000 | S000912 | 0.000006| 0.048518| 0.005367| 09978 [100|50|

27-0ct-2000| PFOSMD-40| 0.000001| 0.034031| 0.011681| 0.9910[100 [500|

AB, and Care coccientused to definethe calibration curve.
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‘Table 78. Back-Calculated Concentrations of Calibration Standards for PFOS in Human

Plasma

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

[ RoneeTranNambe 554[517103 354]ta saTov 5[re]oan| soo[amsorwz50 23[57| os[3]|olsunfm lms[wsmula]oii row 72[1[13] 104 45 11[2 [3 |1Tosolserlu ours[sus om Tsarar]
Table 79. Back-Calculated Concentrationsof Calibration Standards for PFOSA in Human

Plasma

Quadratic weighted 1/x’. All concentrations are expressedasppb.

[monpae[ran amber 120 250 00 550 0a ao Ts 0)azn| swoon | or[zoo]wa31[i[sis [so]Tolan on m]sos]wa[ossao]

‘Table 80. Back-Calculated Concentrations of Calibration Standards for PFOSAA in

‘Human Plasma

Quadratic weighted 1/x’. All concentrations are. expressed as ppb. 2.

|surneTrunSumber30510] sos 256[soa or [as ors]razon| swoon[ves512 107353 03[2[5s[5]ITislon[mos[mss[suo] onlwe]]row roma 1650]1721351 10s 9]a][TTolos[os[ns]m msalu]
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Table 81. Back-Calculated Concentrations of Calibration Standards for POAA in Human

Plasma

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

[romeTow omaer12 336 ws aso[no ona[a ss om|remo| ra [amo var ws3[a 7san or]
1Tiseonwi[sassofm weer]
TDwpnlwlsiawm]ml]

Table 82. Back-Calculated Concentrations of Calibration Standards for PFHS in Human

Plasma

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

ET eddelodelll
oem ios [1 27awswssa[em [on]
TTTilous wus]as]salosaw en oe]
ce|Fron a[27 10[0 sv 17[2 [ts[0]
[[[lonuslas]sulmlzolmle]

Table 83. Back-Calculated Concentrations of Calibration Standards for M556 in Human

Plasma

Quadratic weighted 1x. All concentrationsar expressedas ppb. “-

El aadea
oun| sowie [zw 10]75[7 [11[2
I epwluslorfw elmo]
seam] 3 aw[0 [2030052[2 [ow[09]
CTTewpmlusloslmmwlmle]
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Table 84. Back-Calculated Concentrations of Calibration Standards for M570 in‘Human

Plasma

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

[FoeJoesr5)owzon| Sows Town[15[1020[3 om[sw] 1]Tio[sw[ou[mesn]w[m[wmlm|
[1Ton[ms[wlmlwslmsmmm]
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‘Table 85. Lower Limit of Quantitation for PFOS in HumanPlasma

Minne

[Bowe [orem]i,|(3.94 ppb)

[oem[roswol on]Ta]
|Tw]——

I——mw]IT— CT
oT][emma Ts]
ow]CT]
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Table 86. Lower Limit of Quantitation for PFOSA in Human Plasma

‘Run Number LLOQ

(1.00 ppb)

TTTw]Twi]Tow]Tw]TTow
el |soow]el wnEE
ST]
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Table 87. Lower Limit of Quantitation for PFOSAA in ‘Human Plasma

minssrt
‘Run Number LLOQ

(1.60 ppb)

we
Tw»
Ta]
TTww]
I

so ow|
ew
EE——

malTa
I
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Table 88. Lower Limit of Quantitation for POAA in Human Plasma

tense

= (1.92 ppb)

CT ow]
Tw]
TTwTw]
Tw]
—TT
ew]
I
ew][ieresa ou]

wela]
CT]
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‘Table 89. Lower Limit of Quantitation for PFHS in Human Plasma

[Fe eg(1.36 ppb)
[TTww

we
[To
[TT=e|
[Te
 [T
[de] Tm
[sol Tom|
[ev15 |

[emeomica| Tos |
[malsi
[1]
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Table 90. Lower Limit of Quantitation for M556 in Human Plasma

tiessto,

TaEaNumber (2.50 ppb)

Tw]
Tw]
Tw]
Tw]
Te]
1

ve ]|
olTow]
elo][fal 0]

mal 30]
1]
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Table 91. Lower Limitof Quantitation for M570 in ‘Human Plasma

Amis
Run Number LLOQ

(1.00 ppb)

row

TTTow]
ew]

solTow|ew][mea] mo]mw|CT]
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Table 92. Intra-Assay Precision for PFOS Quality Controls in Human Plasma

Atomssepete
Run Number| Low QC|Medium QC| High QC

6.40 ppb 126 ppb 332 ppb.

TTTo[Tw 5]Tw mw]Tow we]TTww]
eTwm | wesol Toms|am|e]eTai]

mel Tm|eTmCTTeitmeesetmre
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Table 93. Intra-Assay Precision for PFOSA Quality Controls in Human Plasma

Run Number| Low QC|Medium QC| High QC
4.00 ppb 150 ppb 400 ppb

TTTow w|TemwToo[wwCTTe a|w
vel Te|wwe
el ToTo uw]
ee Te nwTT15

,
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Table 94. Intra-Assay Precision for PFOSAA Quality Controls in Human Plasma

All concentrations are expressed as ppb.

[oo Tomer] or[ma]Sk|4.60ppb| 151ppb | 401 ppb

[reo[som | so[we|a]CTTeeweToo ow]TTTo we[|TTTwww]TTTTeeewm aw
so Tom | oe wo|
ewew[mea 7 | ne | ea]smal Tw 2|e]CTT1]

* Sample deactivated due to unacceptable intemal standard response.
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Table 95. Intra-Assay Precision for POAA Quality Controls in Human Plasma

JN
Run Date [Run Number| Low QC|Medium QC| High QC

481ppb| 145ppb| 385ppb

oon| Sows|e»| ww |CTTonww
Tow wwTew we
Te we em]

vel Tnww
so Tomo | on |an]
Tele|eTe]
Tee Te a uw]CT 1]
ementsratre
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Table 96. Intra-Assay Precision for PFHS Quality Controls in Human Plasma

Run Number| Low QC|Medium QC| High QC
4.48 ppb 156 ppb 417 ppb.

TTTewwwTTTae we]To ww]Tswe
vel Ton mw]ol Tow[aw |ew]el Te a][fica] wos| ois | a]val Te[|a]CTTs 5]
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‘Table 97. Intra-Assay Precision for M556 Quality Controls in Human Plasma

Run Date Low QC Medium QC| High QC

4.00 ppb 150 ppb 400 ppb.

TTTeTw ee
Tewe

eeTw we
Te ee

ewww
oeow|
weow
TT1

FE erate
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Table 98. Intra-Assay Precision for M570 Quality Controls in Human Plasma

rest
Run Number| Low QC [Medium QC| High QC

4.00 ppb | 150 ppb 400 ppb

TTTesTw
ww wo [wi]
Twow[wm

TT Ton[wo]
em Te ww]
so Tow[0|e|
el To se[uv]

[mesa [oo[wr wos]
mel we er |
FRTE
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Northwest Bioanalytical Study No. NWBS00.040Report No. NWBR00-122
Table 99. Summary of Calibration Curve Parameters for PFOS in Serum Diluted with

Buffer
Quadraic weighted I’, All concenraions se expressed as ppb

23-0ct:2000|PFOSMD-39 [0.000001[ 0.009444 [0.004315|09854|530 | 504|

ALB, 200 C are coeficients ued to define te calibration curve.

‘Table 100. Summary of Calibration Curve Parameters for PFOSA in Serum Diluted with
Buffer

Quadratic weighted I, All concentrations se expressed as pb.

23-0ct:2000| PFOSMD-39| 0000000 [ 0014752 [ 0.002265| 09946 |1.00|500|

A,B, 204 C are confit used to define the calibration ure.

Table 101. Summary of Calibration Curve Parameters for PFOSAA in Serum Diluted with
Buffer

Quadraic weighted 1. All conceraions ar expressed a ppb.

Run A c LLoQ[uLOQ] -Number
23-0ct-2000|PFOSMD-39 0.009880[ 0004993| 09960 | 00|500|

ALB, 304 C are cosfcint used to dein the calibration curve.
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— Study No, NWBS00.040
Report No. NWBRO00-122

Table 102. Summary of Calibration Curve Parameters for POAA in Serum Diluted with
Buffer

Quadratic weighed 1c. All concentrationsare expressedas pb

[oo imme| [ ®]©[oe]Hoje
23-0ct-2000|PFOSMD-39 |-0.000001| 0.011351|0.000137] 0.9967

ALB, 2d Cae cosficientsusdto define thecalibration curve.

‘Table 103. Summary of Calibration Curve Parameters for BFHS in SerumDiluted with
Buffer

Quadratic weighted 1c. All concentrations ae expressed 2 ppb.

RunDate| Run A Cc [ReSquarea[LLOQ[ULOQ
Number

23-0ct-2000|PFOSMD-39| -0.000003| 0.018220| 0.007453 | 0.9980

AB0dCare costicients used to deinthecalibration curv.

‘Table 104. Summaryof Calibration Curve Parameters for M556 in Serum Diluted with
Buffer

Quadratic weighted Uc. All concentrations re expresed s gob.

EP la
23-0ct-2000|PFOSMD-39| 0.000000| 0.008729 [0.000146] 09936 |1.00| 500|

A,B, 20d C are coefficients use to define the calibration curve.

050309
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Norwest Bioanalytical Study No. NWBSD0040
Report No. NWBR0G-122

‘Table 105. Summary of Calibration Curve Parameters for M570 in Serum Diluted with

Buffer
Quadratic weighted 1%, Allconcentrationsare expressedas ppb.

23-0ct:2000| PFOSMD-39| 0.000000 [0.015628[0.005711] 09969 |1.00| 500|

ALB, 2dC arcoefcientsusedtodein thecalibration curve.
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‘Table 106. Back-Calculated Concentrations of Calibration Standards for PFOS in Serum

Diluted with Buffer

Quadratic weighted 1/+%. All concentrations are expressedas ppb.
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Table 107. Back-Calculated Concentrations of Calibration Standards for PFOSA in Serum

Diluted with Buffer

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

Elee loddEd dlEe
cen [row|11 [22[5 [72s[502[ova [oo[5
CTDolsonmmole]
Table 108. Back-Calculated Concentrations of Calibration Standards for PFOSAA in

Serum Diluted with Buffer

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

[sumoneTmSumber 250 0 350 sw is[50 on[0]
ow [rows| 172[50[37 | [00 ov[2 [5]
[1Doofaaloalm wel fmlmlo]
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‘Table 109. Back-Calculated Concentrations of Calibration Standards for POAA in Serum

Diluted with Buffer

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

[Few Samir 0320[107 357[07 ot[asaa [|
oma|ros 152 372 [10s[27s 35 2[1 [|
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. Table 110. Back-Calculated Concentrations of Calibration Standards for PFHS in Serum

Diluted with Buffer

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

EE es a)ol)iREEE EE ED
ram rom 10[20 wt[32 63[1
TTToleslolmlsolmlmlw]m]

“Table 111. Back-Calculated Concentrations ofCalibration Standards for M556 in Serum

Diluted with Buffer

Quadratic weighted 1/x’. All concentrationsareexpressedas ppb.

IE ald ad Ec EE)
roman row[28[106 25 [3 10[25 [os
C1Dwbslwleulmmle] ©
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Table 112. Back-Calculated Concentrations of Calibration Standards for M570 in Serum

Diluted with Buffer

Quadratic weighted Lx’. All concentrations are expressed as ppb.

i es aEECO lloman ross| or 25[033[725 1 os [1 [5[1Tow[m[swmens ulm sles

030313_—



orld —Se
Table 113. PFOS Quality Controls Samples Prepared in Serum Diluted with Buffer

Sovve|Prrgt [smmat [mem om
DF=10 DF=10 DF=10 DF=50
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‘Table 114. PFOSA Quality Control Samples Prepared in Serum Diluted with Buffer
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‘Table 115. PFOSAA Quality Control Samples Prepared in Serum Diluted withBuffer

Run Number| 153 ng/mL | 403 ng/mL| 4000 ng/mL| 4000 ng/mL
DF=10 DF=10 DF=10 DF=50
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‘Table 116. POAA Quality Control Samples Prepared in Serum Diluted with Buffer
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Table 117. PFHS Quality Control Samples Prepared in Serum Diluted with Buffer

Run Number| 154 ng/mL | 404 ng/mL | 4000 ng/mL| 4000 ngimL

ros iw |a|wo|wo|1 To ow |woTw]Te ee me a]TwTe ea ww
Sw Tw a ae we]eTTe[es[weTel To 5[uw|n]meat] ws [or ser | was]md TeTu|eCTT1]

‘Table 118. M556 Quality Control Samples Prepared in SerumDiluted with Buffer
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Table 119. M570 Quality Control Samples Prepared in Serum Diluted ‘with Buffer

Run Number| 157 ng/mL| 407 ng/mL| 4010 ng/mL| 4010 ng/mL

C1To[ooo oo]Tw[on eo ow]CTTe[wee]
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‘Table 120. Summary of Calibration Curve Parameters for PFOS (Serum vs.Plasma)

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

To] : Toate
Number

ro] sewn[91003 [cori

te ee
Table 121. Summary of Calibration Curve Parameters for PFOSA (Serum vs. Plasma)

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

Run Matrix A c LLOQ

Te
‘Table 122. Summary of Calibration Curve Parameters for PFOSAA (Serum vs.Plasma)

Quadratic weighted /x’. All concentrations are expressed as ppb.

wo Tre Tr] Treg
Number

A
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Table 123. Summary of Calibration Curve Parameters for POAA (Serum vs. Plasma)

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

Run Matrix A c R-Squared|LLOQ|ULOQ

[atop | 55 [rm 0mm sors ors |osm |vos|][Eterm| 5 soon[oom [oorre[oeon omar|“ova|sr]TE
Table 124. Summary of Calibration Curve Parameters for PFHS (Serum vs. Plasma)

Quadratic weighted 1/x. All concentrations are expressedasppb.

[zoom Troms [ous] 4[3c[wsmara]iioocuog][2roton| rowan[Fame
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Table 125. Summary of Calibration Curve Parameters for M556 (Serum vs. Plasma)

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

Run Date Run A Cc R-Squared|LLOQ|ULOQ

Prosi] es ocr[owen aa | ow[350 50|708s sev ooo [0010 [oa :a im I
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Table 126. Summary of Calibration Curve Parameters for M570 (Serum vs.Plasma)

Quadratic weighted Ux. All concentrations are expressed as ppb.
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Norwest Bioanalytical Study No. NWBS00:040Report No. NWBR0-122
‘Table 127. Back-Caleulated Concentrationsof Calibration Standards for PFOS

(Serum vs. Plasma)
‘Quadratic weighed 1x’. All concentrations are expressedss ppb.

[unDate runNumber[atari [394 [517[113[236 42[554] 209 32[ase
[27-0cv2000  prOSMD-4o | lesa[572 518 |113 | 19:6 a5 [32.1[214 | 357 30
lL [  TTssofserluslae[ssofons] [3 a
|RunDate |RunNumber[ati[365 |550[443 565[72.7 |120 | 35 370 a

[1TsosTwolwserm]sos]asas)
[RunDate [RunNumber Meri [328 [45 [107 250[55 sa [208 31[a1
[2saocaoot| 25 [pisma[270550[965[1a[2 [303|190]324[32
|[1Teneo usasssoz]

[RunDate |RunNumber |Mari [365 550 |443 |568 [777 120| 245 | 370[450
[25ae20ni[26 [serum [565[555[442[547 1a| 126[234 363[a0]
LTToelwolwiseme]vos wo ww]
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‘Table 128. Back-Calculated Concentrations of|Calibration Standards for PFOSA

(Serum vs. Plasma)

Quadratic weighted 1/x". All concentrations are. expressed as ppb.
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Table 129. Back-Calculated Concentrations of Calibration Standards for PFOSAA

(Serum vs.Plasma)

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

(oremomeri] 0[200322 0 Ts |Ewan 5s mem 125[35 [327 [2707]sr[a3 1]CTTeshalslwlmlwlmlnls][onan omeri 30[570 [132 [382 |52 10 | Ta |Bawa 26 |soun[520 [591 1 [229 [507 15 [25 [1 7]TTTeslonlualmolsslu ales]
ea rms ~

090323



tre ST
‘Table 130. Back-Calculated Concentrations of Calibration Standards for POAA

(Serum vs. Plasma)

Quadratic weighted 1/x”. All concentrationsareexpressedas ppb.
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Northwest Bioanalytical Study No. NWBS00-040pevsme
Table 131. Back-Calculated Concentrations of Calibration Standards for PFHS

(Serum vs. Plasma)

Quadratic weighted 1/x". All concentrationsareexpressedas ppb.
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Table 132. Back-Calculated Concentrations of Calibration. Standards for M556

(Serum vs. Plasma)

Quadratic weighted 1/x’. All concentrations are. ‘expressed as ppb,
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Table 133. Back-Calculated Concentrations of Calibration Standards for M570

(Serum vs. Plasma)

Quadratic weighted 1/x’. All concentrations are.‘expressedas ppb.
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‘Table 134. PFOS Quality Controls (Serum vs.Plasma)

PR.

TT(Plasma) (Plasma) (Plasma)
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‘Table 134, PFOS Quality Controls (Serum vs. Plasma) Continued
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Northwest Bioanalytical ) Study No. NWBS00-040nenoo
Table 135. PFOSA Quality Controls (Serum vs. Plasma)

ens ss
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‘Table 136. PFOSAA Quality Controls (Serum vs. Plasma)
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Table 137. POAA Quality Controls (Serum vs. Plasma)
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Table 137. POAA Quality Controls (Serum vs. Plasma) Continued

TE(Plasma) (Plasma) (Plasma)
4.32 ppb. 145 ppb. 385 ppb.

[Erm]5 sn[0|w]Tew ww
Te we weTe errTel wa weol Tos 5 ur]rel ameleTaoT]

| EE |[Een]5 0| [om]TwTe weTewow
oeTwTTewwwoemerel To mw]on Tw 0 a] -CT 1.rT

050333



meni —sremeres
Table 138. PFHS Quality Controls (Serum vs. Plasma)
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Table 139. M556 Quality Controls (Serum vs.Plasma)
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Table 140. M570 Quality Controls (Serum vs. Plasma)
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‘Table 140. M570 Quality Controls (Serum vs. Plasma) Continued
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Norwest Bioanalytical Study No. NWBS00-040
Report No. NWBROO-122

Table 141. Serum QC Results Based on Plasma Curves

SpleD PFOS  PFOSA PFOSAA  POAA  PFHS  MsSS MST
(ppb) (ppb)* (ppb)* (ppb) (ppb)* (ppb)* (ppb).

Low (alyzed 102700) 41.2 WU 76 se 69%Low (alyzed 102700) 413 08 am asl esLow (alyzed 102700) 413 oi 92 ses;Low (alyzed 1027/00) 42.1 ns om se oeLow(uwalyed 4250) 417 S04 663 9 salLow(analyzed4250) 465 647 as 993 774Low(ualyed 42501) 467 675 an 113 829
Low(amlized4280) 470 688 883 130 894

mean + we 62 81 109 807 43 720
ad.dev. ® 26 os Lol Lor 0766 0419 09%
ucve 60% 3% 124% 9% 9% 98%  LLsw
dev + lo9%  STi% 136% 14% 2% om saw

Seccplance range © 31410472 30010 5.00 $0120.00 763 to 114 51310 7.69 42410638 53610808
957% confidence range* 4181045.4 5.45 107.12 7.43 108.88 10216117 7326882 3871047 66010757
Med (analyzed 102700) 152 136 180 149 7s
Med (alyzed 102700) 163 1m 170 136 155
Med (analyzed 1027/00) 165 174 162 137 161
Med (analyzed 102700) 163 1 16 139 1680
Med (analysed 42501) 185 0s 192 160 188
Med (snalyaed42500) 139 wm 200 164 19
Med (alyzed 42500) 191 ww 168 191
Med (analyzed42500) 199 wow 10 191

mean + 181 211 201 1m 10 140 175
Tada Is 666 64 83 Jal 3% 13

weve 6% 3M 32% 4% Ask 4% 7%
siden L3% dow Slow 195% 200% aw son

Seccpuance range © 2910193 [D3to 185 T1510 191 11410177 10610 158 121to 181 T2210 16%
95% confidence range* 17210190 204 10217 19610205 165 to 177 163 to 178 134 to 146 16510 185
High (analyzed 027/00) 364 wr a0 361 as
High analyzed 1027100) 370 pr 5 349 384
‘High(analyzed 1027/00) 374 459. a2 366 20
High(analyzed 4/25/01) 396 493 451 453 433
‘High (analyzed 4/25/01) 399 509 467 470 450... -
High (nalyped4250) 406 SO 40 476 an
High (analyzed 42550) 825 S60 s06 an 5

mean + 390 56 aw a0 ax 35 as
ad dev. as 307 23 1s2 260 878 360
ev S€6 58% SI 33% 6l% 24% 82%

Sade Ss ew 17% daw mw 10% mw
Scccpuance ange © 6to 43 T0010 500 302.10 50% TDGto44 TetoATT T2110 4ST Tz 10 404

957% confidence range©374 to 407492 to S61_46010497 49to 471396 10455 34510369 411 to465
TT *Dueto rounding, calculations asedon displayed values may differ Fomacmal.

‘NOTE: Only data from acceptable runs included inthe Tabe (sce report tex).
(Data biained on 10127100 from run PFOSMD-40. Data obtained on4/25/01 rom run S00040-25.)
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