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Quantitative Determination of PFOS, PFOSA, PFOSAA, POAA, PFHS, M556
and M570 in Human Serum by LC/MS/MS

Assay Revalidation Report

I. INTRODUCTION

Northwest Bioanalytical (NW) was contracted by 3M Environmental Technology and
Services to develop and validatea liquid chromatography/tandem mass spectrometry
method for the measurementof perfluorooctanesulfonate (PFOS),
perfluorooctanesulfonamide (PFOSA), N-ethyl perfluorooctanesulfonamidoacetate
(PFOSAA), perfluorooctanoate (POAA), perfluorohexanesulfonate (PFES),
perfluorooctanesulfonamidoacetate (M556) and N-methyl
perfluorooctanesulfonemidoacetate (M570) in human serum.

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

After the validation was completed, 3M contracted with Centre Analytical Laboratories,
Inc. in State College, Pennsylvania to determine the absolute concentration of PEOS,
POAA and PFHS in the stock solutions used to prepare the analytical standards and
controls used for this validation and subsequent analyses. Based on the results obtained,
the concentrations included inthis report should be corrected according to he following

table: Ce =
:

Analyte Correction Factor— "FF ~~ComecionFactor
PFOS 0336
POAA 0.909
PFHS 0.855_— ss
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This report summarizes the accuracy, precision and the Northern Chinese plasma
extraction efficiency results rom the validationof the method fo the quantiation of
PFOS, PFOSA, PFOSAA, POAA, PEHS, M556 aad M70 in human serum for 30
Environmental Technology and Services. Stability results wil be reported in separate
addendum report. Kis Hansen ai 31 Environmental Technology and Services served as
the Study Monitor. The following is a list of NWB supervisory personnel involved in the
completionofthis work: Connie O. Sakashita, B.S. (NWB Project Manager); Brad I
Coopersmith, Ph.D. (NWB Senior Scientist); Licong Jiang, Ph.D. (NWB Senior
Scientis); Patrick Bennett, M.S., M.B.A. (NW Laboratory Director); Rodger Foltz,
Ph.D. (NWB Technical Director).

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

Date Study Initiated: _April 13,2000 Date Analyses Completed: July 16, 2000
‘The method validation study described in this report is not included within the definition
0a GLP regulated nonclinical study. However, Northwest Bioanalytical conducts all
studies within the guidelines of the U.S. FDA Good Laboratory Practice Regulations for
Nonclinical Laboratory Studies (Tile 21 CFR Part 58), the OECD PrinciplesofGood
Laboratory Practice and the Japanese MHW Good Laboratory Practice Standard
Ordinance for Nonclinical Laboratory Studies on the SafetyofDrugs (Ordinance No. 21,
PAB Notification No. 424). Any changes to or deviations from the original protocol
(Analytical Plan) were documented through approved protocol amendments or deviation
memos and are retained within the aw data. : es
Principles of the Method :

The newly developed method is a modificationof a previous method developed under
study NWBS98.082 and reported in NWB report NWBR99-005 (5.1). The new method
was developed to provide improved accuracy, precision and ruggedness using less sample
volume, and to add MSS6 and M570 to the method.

030109
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The analytical method consistedof a liquid:liquid extraction procedure followed by
evaporation and reconstitution of the extract residue with 30:70 20 mM ammonium
acetate in water: 20 mM ammonium acetate in methanol (v/v). 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 optimized conditions for PFOS, PFOSA, PFOSAA, POAA, PFHS, M56 and
MS70 detection.

2. VALIDATION SUMMARY

Three separate analytical runs were used in the determinationoflinearity, precision, and
accuracy. An additional run was used to determine intra-assay precision and accuracy for
PFOSA and PFOSAA. The extraction efficiencies for all analytes and the internal
standard 1H, 1H,2H,2H-perfluorooctane sulfonic acid (THPFOS) were also determined.

21. Persistent Levels of Analytes in Matrix

Because PFOS, PFOSAA, POAA, PFHS, M556 and M570 demonstrate measurable
levels in control humaii serum, a procedure to account for these persistent levels is
needed for this method validation.

‘The sponsor provided NWB with blank matrix (Norther Chinese human plasma).
‘This matrix was tested and demonstrated no quantifiable concentrations for anyofthe
analytes. In order to determine the persistent levelsofthese analytes in the lot of
human serum used for the validation, a partial calibration curve was prepared with the
blank Norther Chinese human plasma and extracted along with blank human serum
samples. The human serum samples were quantitated against the Northern Chinese
human plasma calibration curve to determine the persistent levels ofthe analytes in
the lot of human serum being tested.

Once the persistent level of each analyte was determined, the target concentrations for
each calibration standard and quality control sample were adjusted to account for the
persistent amountof analyte. For example,ifthe target concentration at the lower
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Northwest Biowalytcal Study No. NWBS00-040Report No. NWBR0G-108
limit of quantitation was 1.00 ng/mL and the persistent levelofthe analyte in human
serum was 2.00 ng'mL, the target concentrationofthe LLOQ was adjusted to 3.00
ng/mL. Appendix B outlines the procedure used to calculate persistent levels of
analytes in diluted human serum samples.

‘This procedure to account for persistent levelsofthe analytes in matrix must be

performed whenever a new lot of human serum is used during the course of a study.

22. Range of Quantitation

Each analytical run included calibration standards in duplicate at nine different
concentrations (cight for M556), a minimumofsix quality control samples (QCs)
(three levels in replicatesoftwo), two serum blanks and two 0-ng/mL QCs (serum
blank with internal standard).

‘The target calibrator concentrations were approximately 1.00, 2.50, 10.0, 25.0, 50.0,

100, 250, 400 and 500 ng/mL for all analytes. Each analyte has a different final

curve range based upon the persistent levels of the analyte in the human serum used.
For the validation study, the calibrator concentrations were as follows:

PFOS 48.1, 49.6, 57.1,72.1, 97.1, 147, 297, 447, 547

PFOSA 1.00, 2.51, 10.1, 25.1, 50.3, 100, 251, 402, 502

PFOSAA 6.00, 7.50, 15.0, 30.0, 55.0, 105, 255, 405, 505

POAA 5.76,7.26, 14.8, 29.8, 54.8, 105, 255, 405, 505 =

PFHS 3.15, 4.65, 12.2,27.2, 52.2, 102, 252, 402, 502 oT

MsS6 430,118,268, 51.8, 102, 252, 402, 502 :
Ms70 5.60, 7.10, 14.6, 29.6, 54.6, 105, 255, 405, 505

000111
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PFOS PFOSA PFOSAA POAA
Range 48110547 10010502 60010505 5.761 505

ng/mL ng/mL ng/mL ng/mL
Mean Coefficient 0.9925 0.9899 0.9968 0.9922ofDetermination (Table 1) (Table 2) (Table 3) (Table 4)_— TF TTR) (Tsbledy

-_—
PFHS M556 M570_— PPRange 31510502 43010502 5.600505
ng/mL ng/mL ng/mL

Mean Coefficient of 0.9954 09935 0.9967Determination (TableS) (Table 6) (Table 7)_— TER TTD
The results for the individual calibration standards can be found in Tables § — 14,

23. Precision and Accuracy

The target concentrations for the quality control samples were 4.00, 150, 400 and
4000 ng/mL for all analytes. All quality control target concentrations were corrected
for the persistent levelsof the analytes in the human serum used for preparation. For
the validation study, the quality control concentrations were as follows:

Low Medium High Dilution
(ng/mL) (ng/mL) (ng/mL) (ng/mL)

PFOS st 197 446 4460 .-
PFOSA 400 150 400 4000 - 2a
PFOSAA 9.00 155 05 050 *
POAA EE 154 403 4030
PFHS 615 152 02 4020
M336 580 152 402 020
M570 8.60 155 405 4050

000112
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23.1. Precision and Accuracy for PFOS, PFOSA, PFOSAA, POAA, PFHS, Mss6

and M570 Quality Controls

The precision and accuracyofthe LC/MS/MS method for the quantitation of
PFOS, PFOSA, PFOSAA, POAA, PFHS, M556 and M570 in human serum
were determined by analyzing three levelsofquality controls in replicates of
five on three separate days.

The intra-assay precision (%CV) for PFOS, POAA, PEHS, M556 and M570
were less than or equal to 9.5% for each undiluted QC concentration. The
mean accuracy (%Theoretical) for all levelsofundiluted quality controls
ranged fom 84.8% to 111.2% (Tables 15 and 18 = 21). The intra-assay
precision (%CV) for PFOSA and PFOSAA were less than or equal to 19.3%
for each undiluted QC concentration. The mean accuracy (% Theoretical) for
all levelsofundiluted QCs ranged from 68.7% to 91.7% (Tables 16 — 17).

‘The inter-assay precision (%CV) for PFOS, POAA, PFHS, M556 and M570
i. were less than or equal to 9.7% for each undiluted QC concentration. The

mean accuracy (% Theoretical) for all levels ofundiluted QCs ranged from
87.4% 0 108.5% (Tables 22 and 25 - 28). The inter-assay precision (%CV)
for PFOSA and PFOSAA were less than or equal to 14.0% for each undiluted
QC concentration. The mean accuracy (%Theoretical) for all levels of
undiluted QCs ranged from 73.1% to 88.9% (Tables 23 24),

For diluted QCs, the inter-assay precision (%CV) for PFOS, POAABFHS, = -
MS56 and M570 were less than or equal t0 6.6%. The mean accuracy
(%Theoretical) for the diluted QCs ranged from 92.8% to 113.9% (Tables 31
and 34 - 37). The inter-assay precision (%CV) for PFOSA and PFOSAA.
were less than or equal to 9.7% for each diluted QC. The mean accuracy
(Theoretical) for the diluted QCs ranged from 79.0% to 81.3% (Tables 32
3).

050113
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The slightly high negative bias for the calculated concentrationsof the PFOSA.
and PFOSAA QC samples was a resultofthe QC preparation procedure, A
stock solution containing all the analytes was prepared and evaporated to
dryness in order to obtain a concentration high enough for the QC
concentration range. This methodology is commonly used when stock
solution concentrations are too dilute to obtain the targeted concentration or to
reduce the organic contentof spiked serum samples. For this preparation,
evaporation was required to obtain appropriate concentrations. However,
becauseofthe high volatilityofPFOSA and PFOSAA, approximately 25% of
these analytes evaporated from the solution. The quality control samples from
this preparation were biased approximately 25% lower (Tables 23 - 25) than
those prepared from asolution that was rot evaporated (Tables A. ~ A.2.).

232. Precision and Accuracyfor PFOSA and PFOSAA Specific Quality Controls

Becauseofthe bias demonstrated for PFOSA and PFOSAA calculated
concentrations from the original QCs prepared as described in section 23.1, a
new setofQCs containing Sly PFOSA and PFOSAA were prepared using
concentrated solutions that did not require evaporation.

For the PFOSA and PFOSA specific QCs, the intra-assay precision (%CV) for
PFOSA and PFOSAA was less than or equal to 23.8% for each undiluted QC
concentration. The mean accuracy (%Theoretical) for al levelsofundiluted
QCs ranged from 72.9% to 107.7% (Tables 29- 30) -

The PFOSAA LLOQ calibration standards for the intra-assay Run 17
demonstrated unacceptable accuracies resulting in both replicates being
rejected and a raised LLOQof7.50 ng/mL for the run. The low QCs for
PFOSAA also demonstrated variability greater than 20%. This resulted in a.
negative bias (72.9%oftheoretical) for the low PFOSAA QC. The mid-level
and high-level QCs demonstrated acceptable precision and accuracy. Because
this bias only appears at the Low QC level and is a resultofwithin-run

000114
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variability, study sample analysis acceptance criteria will be maintained at

20% precision and accuracy for QCs.

For the PFOSA and PFOSAA specific QCs containing PFOSA or PFOSAA

concentrations above the ULOQ, the intra-assay precision (%CV) for PFOSA
and PFOSAA was 19.8% and 20.9%, respectively. The mean accuracy

(%Theoretical) for diluted PFOSA and PFOSAA specific QCs were 78.3%

and 78.0%, respectively (Tables 38 — 39). The deviationofthe calculated

concentrations from theoretical concentrations for these QC diluted with
control matrix were both greater than 20%. This indicatesthat samples with
experimentally calculated PFOSA or PFOSAA concentrations above the

ULOQ should not be diluted with control matrix. However, the levels of
PFOSA and PFOSAA in study samples are expected to be within the range of

the calibration curve.

‘The inter-assay precision and accuracyofthe PFOSA and PFOSAA specific

QCs was demonstrated with the analytical QC performance during sample
. analysis study NWBS00-062 (medical surveillance). The results can be found”

in Appendix A, Tables A.1. and A.2. These tables only contain analyses for

reported PFOSA and PFOSAA sample data, and do not include runs that did

not meet the acceptance criteria for PFOSA or PFOSAA. —

For the PFOSA and PFOSA specific QCs, the inter-assay precision (%CV)
was less than or equal to 11.4% for each undiluted QC concentration. The

‘mean accuracy (%Theoretical) for all levels of undiluted QCs ranged from ~~
98.5% to 107.7%. #

24. Extraction Efficiency

‘The extraction efficiencies ofPFOS, PFOSA, PFOSAA, POAA, PFHS, M556 and

M570 were determined using Northern Chinese human plasma by comparing the area

ratios obtained for the following three cases:

000115
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1. Both the analyte and internal standard added following the extraction(post-extract).
2. The analyte added to plasma prior to extraction and the intemal standard addedfollowing extraction (pre-extract analyte).
3. The intemal standard added to plasma prior to extraction and the analyte addedfollowing the extraction (pre-extract internal standard).

The extraction efficiencies were then determined by the area ratioofthe pre-extract
samples tg the post-extract samples. The extraction efficiency experiments were
performed at both low, medium and high concentrations to determine that there was

no concentration bias. The mean extraction efficiencies were: PFOS (42.1%),

PFOSA (65.3%), PFOSAA (73.4%), POAA (18.0%), PFHS (19.7%), M556(43.9%),

MS70 (66.9%). The overall mean extraction efficiency for the internal standard
THPFOS was 7.86% (Tables 40 - 46).

The recovery for many of the analytes and for the intemal standard are very low. This
low recovery is a result ofthe following factors: a neutral pH was required to
‘minimize any matrix effects that were observed from the previous extraction method
which used a basic pH and, the wide rangeofpolarities for the analytes prevented the
useof acidic pH during the extraction and prevented the use ofan effective SPE
extraction for allofthe analytes. While the recovery is low, the intra andinter-assay

precision and accuracy values demonstrated good reproducibility. The lowrecovery

should not affect the assay performance.

‘The Chinese plasma containing very low persistent levelsof most analytes was used
to estimate the extraction recovery ofthe analytes from matrix. This plasma was used. -

0 provide the most accurate results possible at the lower concentrations. The
recovery from general population control serum will be evaluated and reported in an
addendum report.

000116
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25. Stability Evaluation

The stability of PFOS, PFOSA, PFOSAA, POAA, PFHS, M556 and M570
maintained under various storage conditions wil be documented in 2 separate NWB
report.

3. DATA MANAGEMENT

PFOS, PFOSA, PFOSAA, POAA, PFHS, M556, M570 chromatographic peaks areintegrated using PE Sciex MacQuan software (version 1.6) with a smooth factorof1,
Quantitation is based upon quadratic regression analysis ofcalibration curves (weighted
Ux’) using the area ratio vs. concentration calculated by the Watson® DMLIMS software
(version 6.1.1.04).

4. COMMENTS AND‘CONCLUSIONS

Per agreement with the Sponsor, the regressions were not recalculated based upon theupdated purity information for PFOS, POAA and PFHS. Some differences might occur
dueto the effectofroundingifthe regressions were performed with the purity corrected
concentrations, but these differences would have a negligible effect on the overall
interpretation ofthe validation results.

Only THPFOS was used as an intemal standard becauseof concerns over thespecificity
ofoneofthe original internal standards, N-Et-FOSE-OH, which gave an acetate fon as a
product. -

The volatility ofPFOSA and PFOSAA is an important aspect t be cautiousofduring the
evaporation step ofthe assay. An evaporation step was used for the initial preparation of
QC samples to obtain an adequate concentrationofthe analytes. This setdemonstrated
acceptable precision, but slightly high negative bias for PFOSA and PFOSAA. A
separate set of QCs containing only PFOSA and PFOSAA were prepared without using
an evaporation step. The second set (PFOSA and PFOSAA specific QCs) demonstrated
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both acceptable precision and accuracy. Asa result, two setsof intra-assay and inter-
assay precision and accuracy are shown in the report.

The method described in this report has been validated for the determinationof PFOS,
PFOSA, PFOSAA, POAA, PFHS, MSS6 and M570 in human serum. However, study
samples with experimentally calculated PFOSA or PEOSAA concentrations above the
ULOQ should rot be diluted with control matrix. Any known circumstances that may
have affected the quality or integrityofthe data are discussed in this report.

4.1. Proposed Sample Analysis Acceptance Criteria

Calibration Curve

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

Lower Limit of Quantitation

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

030118
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Northwest Bioanalytical Study No. NWBS00-040
Report No. NWBR00-108

Quality Control Samples

Each analytical run will include low, medium and high QC samples in duplicate. The

measured concentrationsofat least two-thirds ofall 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. Ifstudy samples require dilution, a dilution

QC will be analyzed in triplicate for each dilution level (except for PFOSA and

PFOSAA which should not be diluted with control matrix). At least two dilution QC

at each level must be within 20% of it target concentrations inorder to accept

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

undiluted analytical QC acceptance.

5. REFERENCES

(5.1) D. Vollmer, “Quantitative Determination of PFOS, PFOSA, PFOSAA, N-

MEFOSE-OH, N-EtFOSE-OH, POAA and PFHS in Human Serum by

LC/MS/MS,” NWB study NWBS98-082, NWB report NWBR99-005, May 13,

1999.

6. DATARETENTION

The raw data and final report for this study will be stored in the NWB Archives, 1121

East 3900 South, Salt Lake City, UT 84124 per regulations and contract agreement. 3M

Environmental Technology and Services will be notified concerning final disposition of

records at completionofcontract obligations. :
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Norwest Bioanalytical Study No. NWBS00.040
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Table 1. Summaryof Calibration Curve Parameters for PFOS
Quadsatic weighed Ux. Allconcentrations are expressed 3 nymL.

alI I I I ogres
29-Jun-2000 0.000009 [ 0.035473 | 0.368276| 0.9877 |48.1|se7|
30-Jun-2000 -0.000001| 0.018768 09949 |ast|sa7|
02-Jul-2000|16| -0.000005| 0.028829| 0235310| 0.9948

[Mem|  T-oo0000s[00276%0 0250778] 09925 |||

CB ECT CE
LT5T555151177

A,B and C sre cosflicints used to define the quadratic curve,

Table 2. SummaryofCalibration Curve Parameters for PFOSA
Quadratic weighted 1, All concentrations re expressed 8 agin.

Run A Cc [rSquirea[LLOQ[ULOQ
Number

29un2000| 13 |-0000030 [0.093650 |0.023501| 09761 |1.00|soz|
30-Jun-2000|15|-0.000012| 0.051196| 0.004685
02-7u12000|16|0.000020 | 0.088242 [ 0.025293| 09960 |1.00|soz|

[Mean| 0000021 [0077709 [0017826| 09899|- ||

es[ws[eo[ua|]
C=T5115TT5 1T T7]

A.B 4ndCarecoefTiiens useto deinethe quadratic curve,

000120
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Table 3. Summaryof Calibration Curve Parameters for PFOSAA

Quads weighted 1. All concenttion ee expressed a ng.

El I ied
25un-2000| 13 | 0.000003| 0023347| 0.035783| 0.9969 |6.00| 505 |
30-Jun-2000| 15 | 0.000000| 0013890| 0020748 | 0.9971 |6.00| 50s|
027u12000|16| 0.000001 | 0.023426| -0033118| 09964 |600| 505 |

[Mem]  |-0000001| 0020221 |0029885] osoes |||

[ST ouotr Toto ovowasoor|||
TsTsTsTsTT]
A.B 2d C ace coeficints use to define the quadratic curve

Table 4. Summaryof Calibration Curve Parameters for POAA
Quadratic weighted 1, All concentrations are expressedas sgn.

RuaDate | Run A Cc [R-SquareaLLOQ[ULOQ
Number

29-1un-2000 0.000002| 0.018721| 0.026984| 09847
30-7un2000| 15 | 0.000000| 0012512 [0.009407| 0.9958
02Jul2000|__16___| -0.000002| 0.014490|0.015595| 09962

[Mea]  [oo0o000 [oors2er|ooirao| 0922 || |.

Tel Lows[os[oo 1 |
TTTsTsTT]

ALB and Cace coeficiems used to defn the quad cure

000121
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Norwest Biosralyial Study No. NWBS00-040
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Table 5. SummaryofCalibration Curve Parameters for PFHS

Quadratic weighted Lx’, All concentrations are expressed as ng/mL.

Run A Cc [Resquared| LLOQ |ULOQ
Number

29-Jun-2000 13 0.000006| 0.023682| 0021811 | 09947 |315|soz|

30-Jun-2000 0.000005| 0.016787 | 0.011507

02Jul2000|__16|0000009|0.021344|0.020627| 09968

et weLm oeTw|||
STTTTT]

Band Csr coefficients used 0 defn the quadratic curve.

“Table 6. Summaryof Calibration Curve Parameters for M556

Quadratic weighted 1/x’. All concentrations are expressedasg/mL.

29Jun2000| 13| 0000001 [0.005000 0004952| 09881

30-7un-2000 0.000000 | 0.002882| 0.000748| 0975

027-2000|__16 | 0.000000[ 0.003891| 0.000548| 0949 [430|s02|

[so| Toooo0ot [0001050 | 0.002487| 00049 [I

eTlee[ws [||
STsrsTs 1

A.B 32dCar coelcint used fin the uadsatc curve

090122
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Table 7. Summaryof Calibration Curve Parameters for M570

Quadra weighted /¢, All concentrations ar expressed as g/mL

297un2000 | 13 |-0000002| 0.006621| 0.007115| 09962
30-Jun-2000| 15 | 0.000001| 0.003911| -0005406| 0.9972 |560| 505|
02312000 |__16 | 0.000000| 0.006433| -0.009231| 09967 |560|s0s|

[Men| [0000001 |000s6ss|-00072s1| 0s967 |||

So] ooo [oman [omoons [somos |||
[we [ooo [aes[266[or|[|
CoTsTs TT 1]

A.B 30dCare coefficients used todefinethe quadratic curve.
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Table 8. Back-Calculated Concentrationsof Calibration Standards for PFOS

Quads weighed Ux. All concenaionre expressed a ng
Cae Sh grr £3 i ju fi ci 4d?

[Comme[mew os[eal onTis [0 on)ore| al or] ni | 73 | 2S| zed| sen -
[ovmooo| 5 Jas[sai[368[ur[GEO] 15s|so ao[sus| 757
[TT Tesssso]us]as[as[sw]

[ommaoe[5[wes[esses[nrfoaalwr[oar|a [sn|
[ [Tsolwsselmnaoso]us[os]an[su]

[oviwaooo[16 [sie|s05 [eos|7as[ous | ustJawTass[om |
[1 Tealwaslssmalo]us]om[wo[sw]
—TrrTrr7TT]

vem [wis[soo[sama[oar[ur[307[wes | se |
[sol Tamura[sm eor[emfow ea]ma)
 wovl Tso[os[se[soles[aa[arJarJar)
[sew] [foes[ielaslasTooaelosTos)
Co [elelelelelelslels]

Table 9. Back-Calculated Concentrations of Calibration Standards for PFOSA

w Quadiatc weighted Uc, Allconcenaatonsaeexpressed as ng/ml.
STE oz

aiI a 2ld 2EE
[mmm | 5 | wo [ae | wos| [cop] tor[m0|am|wr|
[Tw[ao[ni[E987oso ase[am [sor]

[oomaooo[15 |too|2a|oo[asa[ane]ons|ass[aor[su|
[Toor[ze[om[27[soa[ousJam Joo [ar|

[osmaooo| ts |oss|ze| is|26a[ne[om [ass[oonTse].
voz[om[wr[wilw[mw [eo [su]
CTrrTrrrr]
[vel io [ae [os[mews[en[am[aor[am]
[sol ow [oo am [svar[aso[ura[wo [ass
[ev [os[e072[nsfteo]as[eras[sal

[wm] [oo[a2] 30[eosass[nas]
Co[eleefelelelelosls]
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NaiveBsc niyo. BS40Pressfodurand
‘Table 10. Back-Calculated Concentrations of Calibration Standards for PFOSAA

Quadraticweighted 1°’. All concentrationsareexpressedsngml. _ 7%: =p
Of og i3uT Feed, ster grid Tpsictey. sR

hdst 2 gry :

(omomm| 5 [sso|7a |waa[30fess]vio|zr[wn[ie]
CT Tso [7a[waa 0]we[ios[aus[am sur]

[orn | 5 |sw|7s | 4s[m0] 23[tos[om ams aoe|
CTs[a[7[01 [mo[on[am[|
[Comma | 1s [so |oa |von[ma] ns[os[as [3[nr]
C1Tous[ne[us[30a]sss[iw[om [ons Tome]
IT©TTT1TTT7
[won| Tsoi[7a| 50[m0[53[or[5sJoon oe|
[sol Tow[oar[om[15]20[em 637[nis ise]
[ev 53[31[#6[39|51[es[aa 0[51]
[owl is[a[00[oa] 9[53s[07[aa]
CoTelelslels se elele]

Sampledst ni ins espe ie). Rhor ded in amy sts,
Table 11. Back-Calculated ConcentrationsofCalibration Standards for POAA

Quadraticweighted 1/5’. All cqncengations ars expressedas pg/ml Lp 5. ze
cad ha]LeEs [A Ah| Ee

Il adEa ADEFEI dd1g 4 7) gon /] 7 /|

(memo| © [51[69 |1a[0[Goes to [ae[7[0|
C1 Ten[on|na[aa]see[uo[as[su]

(oman[5 [sas[vas| two[305|sas[tor[amo[0|sir]
[Tse[om|to[a7] ssa [ona os[a [as]
[Coma [v6 [536[70|152[30a]sor[ios|as0[sms sm |
[  aoiCuglam[tse[32a]seo[os[ass |soa[smi
C1©©TTTTI11

onl Ts[ar[wr[300|saa|ior[3a]soe[sor|
[sol Toso[ors[ow [200[a0[| na]tea 73]

we Tos[wa[or[a1] a0[sss]uala]
[mw Toa |or[oor[ar] 07[10]es[2a]00]
CoTsTelelelslelelolse]
Sarldscied12oe(3 es he epsen), Rel mrad samets.
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Table 12. Back-Calculated Concentrations of Calibration Standards for PFHS

Quadraicweighted 1, All concentrationsaeexpressedsgl, 3c. 47°
13a Ea TY3re in “ase wa | £1

[rere remem [3 Tse[ae[v2JoneJs[am[at[am
Commo| [on|e [is{we [oo[wr on[or
CT TewTee[wr [onTes[sawLau [on
somo[15 [asa[smn wa{ao1[wns[oo[ooo[vs|
CT Tse [an us[ase [sua[owe as [osLear
[armor[we [sar[oo[wo[as[son[io [au [on ow|
DT Tsu Toss[us[ass[soa[wr[aw [ow[0]

TTrTTTT
eeewa a [eeww |

sol Tow Toms[os [ow[20 [we[er[ssa]
ed TwTo[oo[solu[ules
[TasTeTao Tos [oa[aloo[aaa
aTelelelsielelolole]

Table 13. Back-Calculated Concentrations of Calibration Standards for M556

‘Quadratic weighted 1x’. All concentrationsare expressed as ng/mL. 392-30ER NESSALA 4 eral 397

[romne [memories[ugJeg]og[reJom[oeJor
Se[hari[oe[Cd [Te[|ww|
CTTamTomaolwr[wn[oeor]
Common 5[aa Tus[olos[0[om[ow[oo]
CTawTu[aou Tosi[ae [on[|
[emma | team[us ss|0s[oa[am[3m[0]

TenTueTaoToeTio[a[aos [oe -c
Tr©TrTTTT]

o. oar [owsTam[anTose[asa[us[ais|
el Tailw[owesolu]
|Ta»[as[eos[ans[or[as]
aTeleTelsTelsTole]

ae ame gei et etmy
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Table 14. Back-Calculated ConcentrationsofCalibration Standards for M570

Qi LY,MSTnL005 |e
[moneTm TsiJnJie[ve[tneToss4 4 A ezn|lCoron[wow[on| {oe [9[wrJ [as[5a|CT TsoJaws os os[ova]aw[ow[0]EE ET ETEEEAEEETeeTew[wsDor sr eo[ane](emo|eTso[ow[vr[5oaLon[a To [|sue[weswLnlae]TTTTTTrTeeoe[oewe we][sal Toa [oo [oon[rae]a [one [ouiToa]el Twlw[ules[olnlole]wel ToeTor[or{or[avTan oie r]|TelelstelsTeleTeTs]mnou ees FoAeATee
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Table 15. Intra-Assay Precision and Accuracy for PFOS Quality Control Samples

All concentrations are expressed as ng/mL. wind

ro | [En 2Number [51.1 ng/mL| 197ng/mL 446 ng/mL.

[mmo 5|ss[wo | =m |
CT ew[we]

esTw[oe]
Tes[ws [ow]

TesTw|]
: — 1 I

[Mean]— [wm | so |

sol [uw |em|ms|
TelTs[a]
[emma[mr|ow]
Cas Ts]
roe|EE" Number [51.1 ng/mL| 197 ng/mL_| 446 ng/mL

ome we|ow | wm]
CTTe wm [en]

TesTw[en]
Tes[wm]
Te we|e]

—rr 1
solTs[we | wi]
Telewm |a]
meen [me[ws|wi|
CaTsTs 5]
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‘Table 15. Intra-Assay Precision and Accuracy for PFOS Quality Control Samples

(continued)

All concentrations are expressed as ng/mL.

Run Low QC|Medium QC| High QC

Number [51.1 ng/mL| 197 ng/mL| 446 ng/mL

TTTewwm
TT Te ww
TTToww]

Tew ww]
mwww

ol Tw ew | ai]
el To a 5]

mma] me| wes |we
CT1515]
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Table 16. Intra-Assay Precision and Accuracy for PFOSA Quality Control Samples

All concentrationsare expressed as ng. 207 0o

4.00 ng/mL| 150 ng/mL| 400 ng/mL

TTTeww]
TTTeTw ow]

TT TosTw[wm]
Tewm
TTTT]

em ow ww]
ssl ow | ew |we|
elyTsTe[oc]
TsTs =

Re Rm] ve |ee|dg|4.00 ng/mL| 150 ng/mL| 400 ng/mL

oma]5 vam | cw | om |
TTee re[ow]
TeTe ow]

ee[ws|ew
ar[rw [aw
11TT]

emwwwm]
se] {wow [or|ws|

CT5Ts]

0d
000130 § aot
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Table 16. Intra-Assay Precision and Accuracy for PFOSA Quality Control Samples

(continued)

Run Number| Low QC [Medium QC| High QC
4.00 ng/mL| 150 ng/mL 400 ng/mL

TTTa rw an]TTTo ow a]Tewm|e
Teee
eT0ww]

sol Toon[am | eewal [Coo wa]Demmi] 75 wo | er |
CTsTT5T=]
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Table 17. Intra-Assay Precision and Accuracy for PFOSAA Quality Control Samples
100% LosAll concentrations ae expressed s ngimL.

Run Number| LowQC | Medium QC| High QC
9.00 ng/mL| 155 ng/mL| 40S ng/mL

Te rm eeTe ws eaCTTw =o|ow]
Tee wee

eww mwsol Tom | aw | mo]wel Te ae)
WToeoweical|| 06 "800 |ar

TsTs
Run Number| Low QC |Medium QC| High QC

9.00 ng/mL| 155ng/mL| 405 ng/mL

Tmme eeCTTom rw ew]Te rw ewTTTom | nw ow
el Ts ww]
eos|e es]Cita] wr [7s [|
LoTT 5 ae

+> 220% theoretical rao
MTN

CE 073
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Table 17. Intra-Assay Precision and Accuracy for PFOSAA ‘Quality ControlSamples

(continued)

Run Number| Low QC Medium QC High QC
9.00 ng/mL| 155 ng/mL. 405 ng/mL

Ton[ow ow]TT rueTeehe eaTeuw [oo]
el Te ww
el Tw a[se][ers]| 51 [CioCT515]

* > £20% theoretical or
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“Table 18. Intra-Assay Precision and Accuracy for POAA Quality Control Samples

All concentrations are expressedas ng/mL. L2: 5.79

EEAEAE EANumber| 8.74 ng/mL| 154 ng/mL | 403 ng/mL

Gama no |ow| wo |ae]
TTTewe]
CTTow[se]

Te ee]
Te[we
TT

ml Tw[ww]
sel sw [oo |we]
ol es nw]
CTsss

Number| 8.74 ng/mL| 154 ng/mL| 403 ng/mL

Doma] 5|on|we|we|
1Tw[ew]
Tw ww]
TTTe we[we |

TowTw ow]
rTTT
sol Tow[eo |ow
eTse[eeTae
mmm] 97[ws[oe]
CTsTsTs]
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Table 18. Intra-Assay Precision and Accuracy for POAA Quality Control Samples
(continued)

All concentrations ae expresed ss g/mL.

Run | LowQC | Medium QC| HighQC
Number| 8.74 ng/mL| 154 ng/mL| 403 ng/mL

ouaeeo | 16 |ms[se|e|
[TTTes[ uw [ wm |]
[Tee|w[3s|
[TTTen| ws [es|
[TeTw[aw|

[ven [oo | we [395|
[sol Tom |se[ us|

Theoretical] | 905 | 929 98.0

CTsTs[5|

000135
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Table 19. Intra-Assay Precision and Accuracy for PFHS Quality Control Samples

All concentrations are expressed as ng/mL. Loos md

Run Low QC|Medium QC High QC
Number|6.15 ng/mL| 152 ng/mL| 402 ng/mL

TTTowwo)TerTn we]CTTow[we]Te wa]
em ww
Sol Tow[ew | ar]er 13 a][asim 07| ws | woo]

Run Low QC|Medium QC High QC
Number|6.150g/mL| 152 ng/mL| 402 ng/mL

CTTon ow a]TTTow[ww]Tew ww]CTTon[ee]

sol Toa [aw|i]el Te as se]
C15Ts15]

000136



meant se msnremsm
Table 19. Intra-Assay Precision and Accuracy for PFHS Quality Control Samples

(continued)

Run Date Run Low QC |Medium QC High QCNuriber |6.15 ng/mL| 152 ng/mL | 402 ng/mL

Tee [owTw]Ton[wa]Tew woo]To ow]
el Te mw]Sol Tow[am[ur]eloTs 0
CTTTe]

090137



Table 20. Intra-Assay Precision and Accuracy for M556 Quality Control Samples

All concentrations are expressed as ng/mL. woes 4.0

en aNumber [5.80 ng/mL| 152 ng/mL| 402 ng/mL

TTTee we
www

Te we we
ree wm oe
TT
ee

sel Tow ww
[emia] | 8 | ors wz
ToT svTeBg|Number |5.80 ng/mL| 152 ng/mL| 402 ng/mL

[ton]1|sn|w| wo|
TTTeww
Twew
Tswwe
CTTaww
TToT 1.

sol om [ww | ue
ewewems] | oer| oer| ns]
CTsTsTv]
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Table 20. Intra-Assay Precision and Accuracy for M556 Quality Control Samples

(continued)

Run Low QC|Medium QC High QC

Number |5.80 ng/mL| 152 ng/mL 402 ng/mL.

CTTen ow [en]
TT en ow | wo]
Tewe [er
TTToa[ow | wm]

el Tw ww]

Telwe ee|w]

oTTs 5]
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Table 21. Intra-Assay Precision and Accuracy for M570 Quality Control Samples

Allconcenaions reexpressed sng, £0297 262

Run Low QC |Medium QC| High QC

Number| 8.60 ng/mL| 155 ng/mL_| 405 ng/mL

CTTwTeTe
TTTeTwa

TwTw ws
CTTeeTw oe

CTsTsTs
Run Low QC |Medium QC| High QC

Number| 8.60 ng/mL| 155 ng/mL| 405 ng/mL

win
TTTmTw|e

TnTw ow
TTTeww
Te wwTe

sol Tom[sm |uo
eleee||
Pome] | 3s we|wo|
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‘Table 21. Intra-Assay Precision and Accuracy for M570 Quality Control Samples

(continued)

Run Low QC |Medium QC| High QC

Number| 8.60 ng/mL| 155 ng/mL | 405 ng/mL

TTTeTw[wi]
Ton ww]
TTTe[we a]
Ts ww]
moww

el Tes re
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Table 22. Inter-Assay Precision for PFOS Quality Control Samples

RdEAEAdNumber |51.1 ng/mL| 197 ng/mL | 446 ng/mL

[mm]5[wo[om|
TTTeww
TTTesww|
CTTeTw wm
TTTwTw
TTTeTwTw]

TT TeTm wm
TTTeTw wm
AI OT

[mam|e|wz| 0| wm]
TTTeww
TTTerTw wo

Te we Tw]
Two om a]

—TTTT
ewww]
sosow |win

[ermal 1 ois | 1[ma]
II IT ETE ETT
CTTvTsTs]
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Report No. NWBR00-108

Table 23. Inter-Assay Precision for PFOSA Quality Control Samples

All concentrations are expressed as ng/mL.

[Er rgFB|4.00 ng/mL| 150 ng/mL| 400 ng/mL

CTTow wm Taw]
TTTowww]

Tow wm]
Te wm]

oman aw | eo [we]
TTTeew]
Te wan]
Tewe[wr

TT Terwe]
(Emm|e ma[os |ow]
TTTswn]
TwTw|s]
TTTow we | we ]
Teww]
— —

el we mw]
msi] 00 os| es]
aw] mo[a mi]
aT5Tw15]
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Table 24. Inter-Assay Precision for PFOSAA Quality Control Samples

[5075 |ieoe] om | a |Number |9.00 ng/mL| 155 ng/mL| 405 ng/mL

molow |me[wo |om |CTToo ow|o]
Tw we]Twa| ow
CTTee[wm[ommaion|5| ve | ua |ow]CTTmww
TTTm we |es
Terw we]

Te wes][ezow| 5| ar[wa]TTTen rw | ew
Tee ww
Tos ow |oeTTTe we ow

— —pe
ol Toe | en| wes]
el Te[ss[se]. ...

Comers] m9| a5 | ma]esl as| we]
CoTwTw 5]
I

030144



ren omeRopu
‘Table 25. Inter-Assay Precision for POAA Quality Control Samples

[Ffa8.74 ng/mL| 154 ng/mL 403 ng/mL

mw] uo|oe[|a |
TTTwo wo a]

Tom we
TTTwTw wm]

TT TonTw wm]
CTTowww]
TTTowTw wm]
TT»TwTw]

TowTw wm]
Fozmamo| 6|os| 0| |
TTTosTw[ow ]

TeeTw wm]
TeTw aw]

ToeTw we
TTTT
el ew ww
sol Tom |wn wa]
C= IC ET CT SO

Poems] 5s |si| m0]
Tel as > a0]

TvTw 5]
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‘Table 26. Inter-Assay Precision for PFHS Quality Control Samples

All concentrations are expressed as ng/mL.

[|FeJNumber| 6.15 ng/mL| 152 ng/mL 402 ng/mL

maw] vo |oo| vs | we |
TTTew we a]

Ter on a]
Te[we]
Twwe a]
German| 5[on | 0| wn]

Tem ww]
TTTowww
TTTew we ew |

TTTe ew
[mam|5|oo|ww|
TTTen[wo wi]

: TT TosTw [|
TTTewTw =|
TeTw we
TTTT |
ew[we]
sl Tow[wm wi]
eleTw ml
mei] | oa| oss| oes]
mel se[es es]
Ts 5Tu]
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Table 27. Inter-Assay Precision for M556 Quality Control Samples

liPAE580 ng/mL| 152ng/mL| 402 ng/mL

CTew [we[we]
Tw ew]
TesTw ow ]
TwTwTe
Dimon| 5[om ww|
TTTeTwoe
TwTw we

eeTw ow]
seTw wr]

[emmm| w | e»| ww [wi]
TTTenTww

Ter we we]
TeTeTe
Tse[ww

1TT
mwww]

sol Tew ow wo
emer]toes[oor | oor]
emaTe ea]
ToTs[ou]
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‘Table 28. Inter-Assay Precision for M570 Quality Control Samples

ELGr aNumber| 8.60 ng/mL| 155 ng/mL| 405 ng/mL

mmo 5| 0|w|»|
TTTo wsTe

owTwTe
Te es ow
TeTwTw
EEEEAT CN ET

1 ToeTw we]
TeTw[we]
TnTe ow
oe woTw

Fomor| a| 30| ww | wm |
1 TwToTw]
Tn weTw]
Tewe we
TwTeTw
1 —

[Mea]—

so om os | se]
weew
elo[as ar]

TwTsTu]
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‘Table 29. Intra-Assay Precision and Accuracy for PFOSA Specific Quality Controls
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‘Table 30. Intra-Assay Precision and Accuracy for PFOSAA Specific Quality Coatrols
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Table 31. PFOS Dilution Quality ‘Coantrol Samples

Run Number| Dilution QC

4460 ng/mL

es |

im
I
Tes|
CTTe |

Tee
wmew|

memes] | 2| Co
Tew |
Tw]

Page SL 000151



my —
ReportNo.NWBROO-108.

“Table 32. PFOSA Dilution Quality Control Samples

Rl +14000 ng/mL
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‘Table 33. PFOSAA Dilution Quality Control Samples

RlG34050 ng/mL
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Table 34. POAA Dilution Quality Control Samples

All concentrations are expressed as ng/mL.

SF4030 ng/mL.
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Table 35. PFHS Dilution Quality Control Samples

Al concenttions re espresed as nginL.

Run Date | Run Number| Dilution QC
4020 ng/mL
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‘Table 36. M556 Dilution Quality Control Samples

All concentations ee expressed ss nya.

Run Number] Dilution QC
4020 ng/mL
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Table 37. MS70 Dilution Quality Control Samples
All concentrations se expressed 3 ngmL.

Run Date |Run Number] Dilution QC
4050 ng/mL
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Table 38. PFOSA Specific Dilution Quality Controls

All concentrations are expressed as ng/mL.

Run Date |Run Number| Dilution QC

4000 ng/mL
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Table 39. PFOSAA Specific Dilution Quality Controls

All conceaationsse expresseda ng.

Run Date | Run Number| Dilution QC
4050 ng/mL.
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Table 40. PFOS Extraction Efficiency
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Table 41. PFOSA Extraction Efficiency
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Table 42. PFOSAA Extraction Efficiency
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Table 43. POAA Extraction Efficiency
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Table 44. PFHS Extraction Efficiency
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Table 45. M556 Extraction Efficiency
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“Table 46. M570 Extraction Efficiency
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7 ANALYTICAL METHOD

Principles of the Method

The analytical method consisted of a liquid:liquid extraction procedure followed by

‘evaporation and reconstitution ofthe extract residue with 30:70 (v/v) 20 mM ammonium

acetate in water: 20 mM ammonium acetate in methanol. The samples were analyzed by

liquid chromatography/tandem mass spectrometry using a PE Sciex API 3000. The
oC instrument was operated in the multiple reaction monitoring (MRM) mode under

optimized conditions for PFOS, PFOSA, PFOSAA, POAA, PFHS, M556 and M570

detection.

CHEMICAL STRUCTURES

aq
F FP FR I PFOSA

FCO On ON TN, MW=499.0
Cc ¢ Cc «|
F 2 F Foo (M-H]=498.0

IFr Fa Fa OH PFOSAA
BON One Oe Oe [TN

€ € ¢ € Il MW=585.0
2 2 2 2 0 S$ [M-H]=584.0

B 5 po POAA )
BON Oem ne © on
ee MW=4140
2 2 2 [M-H}=413.0

0
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9
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. ff fo MH]=398.9

0

Fs Fa Fy I on M556
FON ON ON ON NWosses

A F FE Rg H MH]=S55.9
o

iF EB
M570FON Oe SNe ON A> G8

£ £ £ £ o | MW=571.0
(-H]=570.0CH, © a}

st 090168



Northwest Bioanalytical Study No. NWBS00.040
Report Na. NWBRO0-108

a

re EAA a TOE —Ne ONT NENT vs
3 F F Hog

71. Reference Materials and Matrices

LT Analyte LotNumber Purity Expiration Source Storage
Date Conditions
JSERS

PFOS (FC-95) 3 00% A100 3M Room
Temperature

PFOSA 26. 00% 12300 3M Room
Temperature

PEOSAA(FC-129) © 617 S38% 12312010 3M Room
Temperature

POAA (FC-143) 2s 100% LALO 3M Room
Temperature®*

PFS? sI8-152 100% 12312000 3M 20°C

M536 NBILOST- 99.89% 123L2010 3M Room
3) Temperanure

M570 11850626 975% 12312000 3M Room
Temperature

THPFOS so09 0% LAL20W0 3M Room
Temperature

Redeme el Kd.

The reference material purity for PFOS, PFOSA, PFHS and POAA was not available

prior to the conduct ofthis study. Therefore, all concentrations included in the report

for these analytes are based upon an assumed purity of 100%.

Prior to the completionof this final report, 3M contracted with Centre Analytical

Laboratories, Inc. in State College, Pennsylvania to determine the absolute

concentration of PFOS, POAA and PFHS in the stock standard solution prepared.

using seven reference materials (PFOS, PFOSA, PFOSAA, POAA, PFHS, MSS6 and

090
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MS70) at a target concentration of 5000 ppb. Absolute determinationofthe
concentration of PFOSA in the stock standard solutions cannot be made until a full
purity determination of these reference materials is completed.

Based on the results obtained, the concentrations included in this report should be
corrected according to the following table:

. Analyte Correction Factor
. PFOS 0.836

. POAA 0.909
PFHS : 03855

Matrix Lot Numbers
Human serum - BC30399-4
Human plasma C5186; C4929; C5517; C5200

(Northern Chinese)

7.2. Chemicals and Equipment

Chemicals
Ammonium acetate, 99.9%
Di (ethylene glycol) methyl ether [may be written as 2-(2-methoxyethoxy) ethanol]
Methanol, HPLC-grade
Methyl-Tert-Butyl Ether (MTBE), HPLC-grade
Water, HPLC-grade

Equipment/Supplies
Name 1 Source
Autosampler: PE Series 200 Perkin Elmer, Norwalk, CT
Balance: Meter Toledo MTS Metler-Toledo, Inc.,

Hightstown, NJ

rg 030170
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Equipment/Supplies

Name Source
Centrifuge: Beckman GS-6R Beckman Instruments,

Fullerton, CA

Evaporator: Turbo Vap LV, Model 43750 | Zymark Corp., Hopkinton,
i MA

‘Hematology/Chemistry Mixer, Model 346 Fisher Scientific, Pittsburgh,
PA

HPLC Chromatographic column: Genesis Lightning, | Jones Chromatography,
Cis, 4 pm, 2 x 50 mm. | Lakewood, CA

oe Liquid Chromatograph: Hewlett Packard 1100 ‘Agilent (Hewlett Packard),
. Palo Alto, CA.

Liquid Chromatograph: PE Sciex Series 200 Perkin Elmer, Norwalk, CT

Liquid Chromatograph: Shimadzu SCL-10A controller | ‘Shimadzu, Columbia, MD
with CL-10AD pump and CTO-10A column oven |
Mass Spectrometer: Perkin Elmer Sciex API3000 | PE Sciex, Concord, Ontario
Multi-tube Vortexer | VWR Scientific Products,

: | Bridgeport, NJ

Pipentes: Eppendorf Repeater Pipette | Brinkman Instruments, Inc.,
Westbury, NY

Pipettes: Finnpipette: Digital 1-5 mL | Fisher Scientific, Pittsburgh,
PA

Pipettes: Rainin EDP Digital 100-1000uL ™ | Rainin Instrument Co.,
| Wobum, MA

Pipettes: Rainin M | Rainin Instrument Co.,
Volumes: adjustable 20-50, 10-100, 100-1000 ul__ | Wobum, MA
Pipettes: Rainin RL Rainin Instrument Co.,
Volumes: adjustable 5-20, 20-100, 40-200, 200-1000 |Woburn, MA

ul ee—————————————————————
‘Sonicator, Branson [ Branson, Danbury, CT
Sonicator, Fisher | Fisher Scientific, Fair Lawn,

| NI
Vortex: Fisher Genie 2 | Fisher Scientific, Fair Lawn,

Ngi—— eee ce Se ————————
‘Water Pro Plus | Labeonco, Co., Kansas City,

| MO

0
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73. Reagents, Calibration Standard and Quality Control (QC) Solutions

The calibrator, quality control and stock solution preparations listed below serve as a
general guideline for auaining the targeted concentrations. Due to the fact that PFHS
was received at NWB as a solution, both the calibration standard and quality control
stocks are from the same solution and are not from separate weighings of reference
material as per NWB SOP LABOP003. However, separate aliquots were used for
calibration standard and QC stock solution preparation.

Reagents

All reagent solutions are stored at room temperature unless otherwise noted.

+ 50mammonium acetate in water (unadjusted: pH~6.9)
Fill a 1-L volumetric flask approximatelyhalffull with water. Weigh out 3.85 g
ofammonium acetate and transfer to the flask. Use a stir plate to mix and fill to
volume with water.

+ 20mMammonium acetate in water (unadjusted:pH ~6.9)
Filla 1-L volumetric flask approximately half full with water. Weigh out 1.54 g
ofammonium acetate and transfer to the flask. Use a str plate to mix and fill to
volume with water.

+ 20mM ammonium acetate in methanol
Prepare as described above, substituting methanol for water.

+ 30:70 20 mM ammonium acetate in water (unadjusted: pH~6.9): 20 mM.
ammonium acetate in methanol (v4)

+ 50:50 water:methanol(v4)

Calibration Standard Solutions

All calibration standard solutions are transferred to polypropylene containers and
stored in a ~20 °C freezer. The PFHS reference material was provided as a 6200 ppm
solution.

030172Page 2
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+ PFOS Stock Standard (0.05904 mg/mL)

Weigh 1.476 mg of PFOS and add to a 25-mL volumetric flask. Fill to volume

with methanol, mix by inverting 5 times and sonicating for approximately 10

minutes.

. PFOSA Stock Standard (0.07652 mg/mL)

Weigh 1.913 mg ofPFOSA and add to a 25-mL volumetric flask. Fill to volume

with methanol, mix by inverting 5 times and sonicating for approximately 10

er +. minutes.

+ 'PFOSAA Stock Standard (0.02264 mg/mL)

Weigh 1.052 mg ofPFOSAA and add to a 25-mL volumetric flask. Fill to

volume with methanol, mix by inverting 5 times and sonicating for approximately

10 minutes

. POAA Stock Standard (0.03868 mg/mL)

Weigh 0.967 mg ofPOAA and add to a 25-mL volumetric flask. Fill to volume

with methanol, mix by inverting 5 timesand sonicating for approximately 10

minutes.

. M556 Stock Standard (0.04579 mg/mL)

Weigh 1.146 mg ofM556 and add to a 25-mL volumetric flask. Fill to volume

with methanol, mix by inverting 5 times and sonicating for approximately 10

‘minutes.

+ M570 Stock Standard (0.04796 mg/mL)

Weigh 1.202 mg ofM570 and add to a 25-mL volumetric flask. Fill to volume

with methanol, mix by inverting 5 times and sonicating for approximately 10

minutes.

. Spiking Standard9 (5000 ng/mLfor PFOS, PFOSAA, POAA. PFHS, M556and

‘ M570; 5020 ng/mLfor PFOSA)

Add 2.117 mLofPFOS Stock Standard (0.05904 mg/mL), 1.639 mL of PFOSA
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Stock Standard (0.07652 mg/mL), 5.521 mL of PFOSAAStock Standard

(0.02264 mg/mL), 3.232 mL of POAA StockStandard (0.03868 mg/mL), 20.16

WL of PFHS (6200 ppm), 2.73 mL of M556 Stock Standard (0.04579 mg/mL) and

2.606 mL of M570 Stock Standard (0.04796 mg/mL) to a 25-mL volumetric flask.

Fill to volume with 50:50 water:methanol and mix by inverting 10 times and

sonicating for approximately 10 minutes.

. Spiing Standard 8 (4000 ng/mL for PFOS, PFOSAA, POAA, PFHS, M556,

0 * "M570; 4020 ng/mLfor PFOSA)
‘Add 8.00 mL of Spiking Standard 9 to 2 16 x 100 mm polypropylene tube and add

2.00 mLof 50:50 water:methanol. Mix by inverting 20 times.

. Spiking Standard 7 (2500 ng/mLfor PFOS, PFOSAA, POAA, PFHS,

M556,M570; 2510 ng/mL for PFOSA)

‘Add 5.00 mLof Spiking Standard 9 to a 16 x 100 mm polypropylene tube and add

5.00 mLof 50:50 water:methanol. Mix by inverting 20 times.

. Spiking Standard 6 (1000 ng/mLfor PFOS, PFOSA, PFOSAA, POAA, PFHS,
M556 and M570)
Add 2.00 mL ofSpiking Standard 9 to 2 16 x 100 mm polypropylene tube and add.

8,00 mLof 50:50 water:methanol. Mix by inverting 20 times.

+ Spiking Standard 5 (S00 ng/mL.for PFOS, PFOSAA, POA, PFHS, M556,

M570; 503ng/mLfor PFOSA)

Add 1.25 mLofSpiking Standard 8 to a 16 x 100 mm polypropylene tube and add

8.75 mL of50:50 water:methanol. Mix by inverting 20 times.

.  Spiking Standard 4 (250 ng/mLfor PFOS, PFOSAA, POAA, PFHS, M556, M570;

251 ng/mLfor PFOSA)

Add 0.500 mLofSpiking Standard 9 to a 16 x 100 mm polypropylene tube and

add 9.50 mLof 50:50 water:methanol. Mix by inverting 20 times.

090174
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+ Spiking Standard 3 (100 ng/mLfor PFOS. PFOSAA. POAA, PFHS, M555,

M570: 101 ng/mLfor PFOSA)
Add 0.250 mLofSpiking Standard 8 to a 16 x 100 mm polypropylene tube and
2dd 9.75 mL of 50:50 water:methanol. Mix by inverting 20 times.

+ Spiking Standard 2 (25.0 ng/mL.for PFOS. PFOSAA, POAA, PFS, M556,
MS70; 25.1 ng/mL for PFOSA)
"Add 0.100 mLofSpiking Standard 7 to a 16 x 100 mm polypropylene tube and

or © "3dd 9.90mL of 50:50 water:methanol. Mix by inverting 20 times.

+ Spiking Standard 1 (10.0 ng/mLfor POS, PFOSA, PFOSAA, POAA, PFHS,
M556 and M570)
Add 0.100 mLof Spiking Standard 6 to a 16 x 100 mm polypropylene tube and
2dd 9.90 mLof 50:50 watermethanol. Mix by inverting 20 times.

internal Standard Solutions

All internal standard solutions are transferred to polypropylene containers and stored
ina-20 °C freezer.

+ THPFOS Stock Solution (0.04842 mg/mL) :
Weigh 0.2690 mg of THPFOS and add to a 5-mL volumetric flask. Fill to volume
with 50:50 water:methanolandmix by inverting § times and sonicating
approximately 10 minutes.

+ Working Internal Standard (400 ng/mL. THPFOS)
Add 413 pLof the THPFOS Stock Solution (0.04342 mg/mL) to a S0-mL
volumetric flask and fil to volume with 50:50 water:methanol. Mix by inverting
510 10 times and sonicating approximately 5 to 10 minutes.

Quality Control (QC) Solutions

All quality control solutions are transferred to polypropylene containers and stored in
2-20°C freezer.

030175
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+ PFOS QCStock (0.07732 mg/mL)
Weigh 1.933 mgof PFOS and add to a 25-mL volumetric flask. Fill to volume
with methanol, mix by inverting $ times and sonicating for approximately 10
minutes.

+ PFOSA QC Stock (0.04876 mg/mL)
Weigh 1.219 mg of PFOSA and add to a 25-mL volumetric flask. Fill to volume
with methanol, mix by inverting $ times and sonicating for approximately 10

- thinutes.

+ PFOSAA QC Stock (0.02920 mg/mL) -

Weigh 1.357 mg ofPFOSAA and add to a 25-mL volumetric flask. Fill to
volume with methanol, mix by inverting § times and sonicating for approximately
10 minutes.

+ POAA OC Stock (0.04228 mg/mL)
‘Weigh 1.057 mg of POAA and add to a25-mL volumetric flask. Fill to volume

. with methanol, mix by inverting $ times and sonicating for approximately 10
‘minutes.

+ PFHS QC Stock (1000ppm)
Aliquot 807,Lof PHS stock solution (6200 ppm) to a 5-mL volumetric flask.
Fill to volume with methanol and mix by inversion.

+ M556 OC Stock (0.05230 mg/mL)
Weigh 1.309 mg of M556 and add to 2 25-mL volumetric flask. Fill to volume
with methanol, mix by inverting $ times and sonicating for approximately 10
minutes.

+ M570 QC Stack (0.05474 mg/mL)
Weigh 1.372 mg of M570 and add to a 25-mL volumetric flask. Fill to volume
‘with methanol, mix by inverting $ times and sonicating for approximately 10
‘minutes.

Page 76 000176



Northwest Bioanalytical Study No. NWBS00-040
Report No, NWBR00-108

+ PFOS Concentrated QC Solution (997.000 ng/mL)

Evaporate 1.69 mL of PFOS (0.07732 mg/mL) at 20 °C and below 5 P.S.L.

nitrogen. Reconstitute with 131 uL ofmethanol.

. PFOSH Concentrated OC Solution (1,000,000 ng/mL)

Evaporate 2.05 mL ofPFOSA (0.04876 mg/mL) at 20 °C and below 5 P.S.L

nitrogen. Reconstitute with 100 uL of methanol.

.e .  PFOSAA Concentrated QC Solution (1,000,000 ng/mL)

Evaporate 4.42 mL of PFOSAA (0.02920 mg/mL) at 20°C and below 5 PSL.

nitrogen. Reconstitute with 129 uLofmethanol.

. POAA Concentrated OC Solution (996,000 ng/mL)

Evaporate 2.59 mL ofPOAA (0.04228 mg/mL) at 20°C and below 5 P.S.L

nitrogen. Reconstitute with 110 uLofmethanol.

. PFHS Concentrated QC Solution

No PFHS concentrated solution was prepared.

+ M556 Concentrated OC Solution (1,000,000 ng/mL)

“© Evaporate 2.18 mL ofM556 (0.05230 mg/mL) at 20 °C and below S P.SL

nitrogen. Reconstitute with 114 uL of methanol.

+ M570 Concentrated OC Solution (1,000,000 ng/mL)

Evaporate 2.09 mL ofM570 (0.05474 mg/mL) at 20 °C and below 5 P.S.L

nitrogen. Reconstitute with 114.4 uL of methanol.

7.4. Preparationof Validation Quality Control Samples

All quality control target concentrations will be corrected for the persistent levels of

the analytes in human serum.
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Dilution Quality Control (3990 ng/mL PFOS, 4000 ng/mL PFOSA, 4000 ng/ml

PEOSAA, 3980 ng mL POAA, 4000 ng/mL PFHS, 4000 ng/mL M556 and 400:

ng/mL M570)

Transfer 100 uLof each Concentrated QC Solution (997,000 ng/mL PFOS, 1,000,000

ng/mL PFOSA, 1,000,000 ng/mL PFOSAA, 996,000 ng/mL POAA, 1,000,000 ng/mL

M556, and 1,000,000 ng/mL M570) and 100 kL of the 1000 ppm PFHS QC Stock

into'a 25-mL volumetric flask. Fill to volume with human serum and mix by

op inversion. Sonicate for approximately 10 minutes and equilibrate for approximately

10 minutes.

‘High Quality Control (399 ng/mL PFOS, 400 ng/mL PFOSA, 400 ng/mL PFOSAA,

398 ng/mL POAA., , 400 ng/mL PFHS, 400 ng/mL M556 and 400 ng/mL M570)

Transfer 5.00 mL ofthe Dilution Quality Control into a 50-mL volumetric flask. Fill
to volume with human serum and mix by inversion. Sonicate for approximately 10

minutes and equilibrate for approximately 10 minutes.

Medium Quality Control (150 ng/mL PFOS, 150 ng/mL PFOSA, 150 ng/mL

PEOSAA, 149 ng/mL POAA, 150 ng/mL PFHS, 150 ng/mL M556 and 150 ng/mL

M570)
Transfer 1.875 mLof the Dilution Quality Control into a 50-mL volumetric flask.
Fill to volume with human serum and mix by inversion. Sonicate for approximately

10 minutes and equilibrate for approximately 10 minutes.

Low Quality Control (3.99 ng/mL PFOS, 4.00 ng/mL PFOSA, 4.00 ng/ mL PFOSAA,

3.98 ng/mL POAA, 4.00 ng/mL PFHS, 4.00 ng/mL M556 and 4.00 ng/mL M570)

Transfer 0.500 mLofthe High Quatity Control into a 50-mL volumetric flask. Fill to

volume with human serum and mix by inversion. Sonicate for approximately 10

‘minutes and equilibrate for approximately 10 minutes.

Storage ofQC Samples

After preparation, place aliquots of the low, medium, high and dilution QC pools into
cryogenic vials, and store in a -20°C freezer.

030178
Pages



Northwest Bioanalytical Study No. NWBS00.040
Report No. NWBR00-108

75. Preparation of PFOSA and PFOSAA Specific Validation Quality Control

Samples

Quality Control Solutions

Allqualitycontrol solutions are transferred to polypropylene containers and stored in

2-20 °C freezer.

+ PFOSA OC Stock (0.2166 mg/mL)
° ‘Weigh 5.414 mg of PFOSA and add to a 25-mL volumetric flask. Fill to volume

‘with methanol, mix by inverting S times and sonicating for approximately 10

minutes.

+ PFOSAA QC Stock (0.2322 mg/mL)

‘Weigh 10.790 mgofPFOSAA and add to a 25-mL volumetric flask. Fill to

volume with methanol, mix by inverting § times and sonicating for approximately

10 minutes.

Preparation of Quality Control Samples

All quality control target concentrations will be corrected for the persistent levels of
the analytes in human serum.

Dilution Quality Control (4000 ng/mL PFOSA and PEOSAA)

Transfer 0.462 mLofthe PFOSA QC Stock Solution (0.2/66 mg/mL) and 0.431 mL.

ofthe PFOSAA QC Stock Solution (0.2322 mg/mL ) into a 25-mL volumetric flask.
Fill to volume with human serumandmix by inverting approximately 10 times.

Sonicate for 5 minutes and equilibrate for approximately minutes.

High Quality Control (400 ng/mL PFOSA and PFOSAA)

Transfer 2.50 mLofthe Dilution Quality Control into a 25-mL volumetric flask. Fill

10 volume with human serum and mix by inverting approximately 10 times. Sonicate
for 5 minutes and equilibrate for approximately 5 minutes.
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Medium Quality Control (150 ng/mL PFOSA and PFOSAA)
Transfer 0.938 mL of the Dilution Quality Control into a 25-mL volumetric flask.
Fill to volume with human serum and mix by inverting approximately 10 times.
Sonicate for 5 minutes and equilibrate for approximately 5 minutes.

Low Quality Control (4.00 ng/mL PFOSA and PFOSAA
‘Transfer 0.250 mLof the High Quality Control into a 25-mL volumetric flask. Fill to
volime with human serum and mix by inverting approximately 10 times. Sonicate

- for minutes and equilibrate for approximately 5 minutes.

: Storage ofOC Samples
After preparation, place aliquotsofthe low, medium, high and dilution QC pools into
cryogenic vials, and store in a -20°C freezer.

7.6. Recommended Calibration Standard and Quality Control Preparation for
Analysis

‘While concentrated solutionsofthe analytes can be used to prepare calibration
standards and quality control samples, the evaporationofstock solutions to prepare
concentrated stock solutions is not recommended for PFOSA and PFOSAA.

7.7. Preparation of Calibration Standards

The calibration curve is prepared on the dayofeach run by adding 100 pL blank
human serum and 400 Lof 50 mM ammonium acetate in water (unadjusted: pH
~6.9) to 13 x 100 mm polypropylene tubes. After abrief vortex mixing, spike 10.0
HLofthe appropriate spiking solution into the tubes as shown in the table below.

Standard| Concentration of Spiking | Volume of | Volume of Final‘Number Solution (ng/mL) Spiking | Blank Human| ConcentrationPFOS, PFOSAA, POA PFHS, | Solution | Serum (iL)| (sgl)31S56, MSTO/ PFOSA WL)

[woowo| wn|sw |
CToom oo we
[CT wwe wo| ow | mi]
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Standard| Concentration of Spiking |  Volumeof| Volume of Final
Number Solution (ng/mL) Spiling | Blank Human| Concentration®

PROS. PROSAA,POAA, PFHS, | Solution | Serum(uL) | (ng/mL)
Nise, ETD) PFOSA oy

[ow1wo [|w|w|
ww [wo |ow |wus |

CT ws wo| wo[wowi|
oTwe TwTw ow]

mos [ee | wm [wan]
LoTwo[wo|w| rw |

* The target calibration curve range is 1.00 ng/mL to 500 ng/mL. Each analyte has a
different final curve range based upon the persistent levelsofthe analyte in the human

serum used.

7.8. Sample Preparation

Calibration Curve Samples (prepare in duplicate) as indicated above

Quality Control Samples (prepare in duplicate)

Aliquot 100 uLofeach of the Low, Medium andHighcontrols into separate 13 x 100

‘mm polypropylene tubes. If needed, prepare a dilution control (in triplicate)

according to the following formula: for DF=X, aliquot (0.500 mL/X) ofdilution
control into [0.500mL — (0.500 mL/X)]ofblank human serum. Aliquot 100 pL of

the prepared dilution control into separate 13 x 100 mm polypropylene tubes.

Blank Control Samples (prepare in duplicate)

Aliquot 100 uLofblank human serum into separate 13 x 100 mm polypropylene

tubes and label as QCO.

Aliquot 100 pL ofblank human serum into separate 13 x 100 mm polypropylene

tubes and label as BLANK.
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Study Samples

Transfer 100-4L aliquotsof each study sample into appropriately labeled 13 x
100 cum polypropylene tubes. [f necessary, dilute study samples in the same manner
as the Dilution QC.

Extraction Procedure

1. Add 400 uLof 50 mM ammonium acetate in water (unadjusted: pH ~6.9) to cach
sample except calibrators and vortex mix briefly.

2. Add 50.0 iL of Working Intemal Standard to each sample (except Blanks) and
vortex mix for approximately 30 seconds.

3. Centrifuge samples at 3000 rpm for approximately 2 minutes.

4. Add 3 mL of methyl-ert-butyl ether to each tube, cap and vortex mix for
approximately 30 seconds.

5. Rotate samples for approximately 10 minutes

6. Centrifuge samples at 3000 rpm for approximately 10 minutes.

7. Transfer the top MTBE layer into clean 13 x 100 mm polypropylene tubes using a
transfer pipette.

8. Evaporate the organic layer to dryness in a TurboVap set at 25°C under gentle
nitrogen stream (setting <5 psi) for approximately 40 minutes.

9. Reconstitute in 100 uLof 30:70 20 mM ammonium acetate in water (unadjusted:
PH ~6.9): 20 mM ammonium acetate in methanol and vortex mix for
approximately 15 seconds.

10. Transfer samples to autosampler vials and centrifuge at 3000 rpm for
approximately 2 minutes
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79. LC/MS/MS Conditions

LC Conditions

HPLC Column Genesis Lightning Cys, 4 pum, 2450 mm
Mobile Phases A: 20 mM ammonium acetate in water (unadjusted: pH

~6.9)
B: 20 mM ammonium acetate in methanol

L Conditions Gradient

- LEN Time (min.) %B
. 0 50

1 -s0
7 97.5
9 97.5
91 50
n end

Flow Rate 300 WL/minute:
Post Column Addition | 50 uL/minute of2-(2-methoylethoxy) ethanol
Column Temperature ~~ 40°C
Injection Volume 2-204

MS Conditions
Post Column Split None
Source TurbolonSpray™ (flow rate § L/min.)
Source Temp. 400°C
Ionization Mode Negative lon
Analysis type Multiple reaction monitoring (MRM)

Transitions monitored Dwell Time Collision
(£0.3) (ms) Energy (eV)

PFOS 499 > 80 70 80

PFOSA 498578 70 65
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Transitions monitored Dwell Time Collision.
(03 (ms) Energy (eV)

PFOSAA 384-419 70 29
POAA 4135169 70 2
PFHS 39980 0 J
M56 556 > 498 400 a
M570 570 > 419 0 a

! THPFOS 427-407 0 a

‘Theprepared standards and QCs were injected into the instrument LC/MS/MS system
ina systematic order.

7.10. Quantitation

PFOS, PFOSA, PFOSAA, POAA, PFHS, M556, M570 and THPFOS
chromatographic peaks are integrated using PE Sciex MacQuan software (version 1.6)
with a smooth factor of 1. Severalofthe analytes possess iosmers. The
chromatographic conditionsofthis method can achieve baseline separationofthese
isomers. Because the goslof this method i to determine th total amount for each
analyte, all isomer peaks are integrated together and the peak areas are treated as a
single peak by MacQuan. Quantitation is based upon quadratic regression analysis of
calibration curves (weighted 1/x) using the area ratio vs. concentration by the

‘Watson® DMLIMS software (version 6.1.1.04)
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Figure 1. Representative Calibration Curve for PFOS
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Figure 2. Representative Calibration Curve for PFOSA
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Figure 3. Representative Calibration Curve for PFOSAA.
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Figure 5. Representative Calibration Curve for PFHS
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Figure 7. Representative Calibration Curve for M570
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Figure 8. Standard (57.1 ng/mL) Chromatogram for PFOS
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Figure 9. Standard (10.1 ng/mL) Chromatogram for PFOSA
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Figure 10. Standard (15.0 ng/mL) Chromatogram for PFOSAA
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Figure 11. Standard (14.8 ng/niL) Chromatogram for POAA
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Figure 12. Standard (12.2 ng/mL) Chromatogram for PFHS
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Figure 13. Standard (11.8 ng/mL) Chromatogram for M556
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Figure 14. Standard (14.6 ng/mL) Chromatogram for M570
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APPENDIX A

The following quality control results are from sample analysis study NWBS00-062.

Table A.1. Inter -Assay Precision and Accuracy for PFOSA Quality Control Samples

: 4.00 ng/mL| 150 ng/mL| 400 ng/mL
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Table A.1. Inter -Assay Precision and Accuracy for PFOSA Quality Control Samples

(continued)

All concentrations are expressed as ng/mL.

[Fe freeyFR4.00 ng/mL| 150 ng/mL| 400 ng/mL
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Table A.2. Inter -Assay Precision and Accuracy for PFOSAA Quality Control Samples

[Fo J]Jog, er |9.00 ng/mL 155 ng/mL. 405 ng/mL.
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Table A.2. Inter -Assay Precision and Accuracy for PFOSAA Quality Control Samples

(continued)

Run Number| Low QC [Medium QC| High QC
9.00 ng/mL| 155ng/mL| 405 ng/mL
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APPENDIX B

Calculation of Persistent Levelsof Analvtes in Diluted Human Serum Samples

Because there are persistent levelsof the analytes in human serum, diluted samples must account

for the amountofanalyte added from the sample and the amountofanalyte added from the

human serum matrix. The following section describes equations used to correct for the amount

of analyte added from the human serum matrix used to dilute samples.

” "Thie total volume (Vr) ofa diluted sample is defined as the volume aliquoted fromtheoriginal

sample (Vs) plus the volume ofmatrix (Va) added. The dilution factor (DF) is defined as the
total volume divided by the volume aliquoted from the original sample.

Vp=Vs+ Vy

DF=V1/Vs

Example

Vr =0.1 mL sample + 0.4 mLcontrol matrix

Vr=05

The amountofanalyte A in a diluted sample is equal to the volume aliquoted from the original

sample times the concentrationofanalyte in the sample (Cs) plus the volumeof control matrix
added times the concentrationofanalyte in the control matrix (Cy). The concentration ofanalyte
in the sample (Cs) is determined during sample analyses. The concentrationofanalyte in the

control matrix (Cy) is determined experimentally for each lotofcontrol matrix as described in

Section 2.1.

Equation 1.

Total Amount of analyte = Vs*Cs + Vy*Cyt

Example
Total Amountofanalyte = [0.1 mL sample * 100 ng/mL}+ [0.4 mL control matrix * 10 ng/mL]

Total Amountof analyte = 14 ng.

090200
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Amountofanalyte from sample= 10 ng ;

Amountof analyte from control matrix = 4 ng

‘The concentrationof the analyte (Cy) in the diluted sample is equal to the sum of the following:
1) the ratioof the volumeof sample (Vs) to the total volumeof the diluted sample (V-) times the

‘concentration in the sample (Cs), and 2) the ratioofthe volumeofcontrol matrix in the diluted
sample (Vi) to the total volume of the diluted sample(Vr) times the concentration in the control

matrix (Cv). (This is the concentration of analyte in the diluted samplepriorto any adjustment

- for the actual dilution.)

‘The equation for the above is:

Equation 2.

Ca=(VS/Vi)*Cs + (Vs/VD)* Cut

. Example
Cp =[(0.1 mL/0.5 mL) * 100 ng/mL] + [(0.4 mL/0.5 mL) * 10 ng/mL}

Ca=28 ng/mL

(28 ng/mL = 14 ng total amount calculated above/0.5 mL total volume)

Replacing the volumeof control matrix Vi with (V1-Vs) into this equation produces:

Equation 3.

Ca= (VIVD)*Cs + (VV)V)*Cu

or

Ca=(Vs/VD)*Cs + (1-Vs/VD)*Cut

Example
Ca ={(0.1 mL/0.5mL)*100 ng/mL] + [(1-(0.1 mL/0.5 mL))*10 ng/mL]

Ca=20ng/mL+8ng/mL.

Ca=28 ng/mL.

Inserting 1/DF for the term V/V yields the final equation for Ca:

090z¢1
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Equation 4.

Ca =(I/DF)*Cs + (1-1/DF)*Cxn

Example
Ca = [(1/5)*100 ng/mL] + [(11/5))*10 ng/mL]

Cu= 28 ng/ml
The concentration determined by the Watson LIMS system (Cw) for any sample is:

” Equation 5.

or Cw=DF*Cs

Example
Cw=5*28ngmL

Cw = 140 ng/mL

(This is the concentrationofanalyte after adjusting for the actual dilution.)

Substituting the final equation for C, (Equation 4.) into the equation for Cy gives:

Equation 6. -

* Cw = DF *[(1/DF)*Cs + (1-1/DF)*Cyi]

Exsmple
Cu=5* (U5) *100 ngimL) + (1415)* 10 ng/mL)

Cw =5* [20 ng/mL+8 ng/mL]

Cw = 140 ng/mL.

Solving this last equation for Cs produces the equation for correction due to persistent levels

which is used to adjust theoretical calibration and QC concentrations.

Equation 7.

Cs = Cw- (DF-1)*Cu
‘Example

Cs = 140 ng/mL — (5-1) * 10 ng/mL] 050202
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Cs= 140 ng/mL-40 ng/mL

Cs= 100 ng/mL.

050203
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