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GLP COMPLIANCE STATEMENT

Study Title: Analytical Laboratery Report from the 26-Week Capsule Toxicity Study with
Perflucrocctanesulfonic Acid Potassium Salt (T-6295) in Cynomolgus Monkeys on the
Determination of the Presence and Concentration of Perflucrooctanesulfonate (PFOS)
in Liver and Serum Samples

Study Identification Number: FACT TOX-030, T-6295.7, Covance #6329-223

This study was conducted in compliance with United States Environmental Protection Agency Good
Laboratory Practice (GLP) Standards 40 CFR Part 792, with the exceptions in the bulleted list below. All
raw data and samples for this study are retained in archives at the 3M Lab and will be retained for a
period of at least ten years. The analytical phase completed at the 3M Lab was performed in
accordance with 3M ET&SS Standard Operating Procedures.

Excepticns to GLP compliance:

e There were two study directors in this study. This study was designed as two separate studies.
The in-life phase study was considered to end at the generation and shipment of specimens.
The analytical study was considered to start at the receipt of these specimens for analysis.
This resulted in having two separate study directors, one for each phase of the same study.
However, since the technical performance of each phase was entirely separate, no effect is
expected from this exception.

» On afew occasions, data were not recorded or corrected exactly as required by the GLPs.

s The 3M TOX 030 protocol states in the Regulatory Compliance section that “This study will be
conducted in accordance with the United States Environmental Protection Agency Good
Laboratory Practices Standards, 40 CFR 792, with the exception that analysis of the test
material mixture for concentration, solubility, homogeneity, and stability will not be conducted,
and is the responsibility of the Sponsor.” Analyses were, however, completed on the
concentration and homogeneity of the test material mixture, according to non-GLP validated
methods, and are included in this report. As per the protocol, solubility and stability
determinations were not conducted.
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GLP STUDY—QUALITY ASSURANCE STATEMENT

Study Title: Analytical Laboratory Report from the 26-Week Capsule Toxicity Study with
Perfluorooctanesulfonic Acid Potassium Salt (T-6295) in Cynomolgus Monkeys on the
Determination of the Presence and Concentration of Perflucrooctanesulfonate (PFOS)
in Liver and Serum Samples

Study !dentification Number: FACT TOX-030, T-6295.7, Covance #6329-223

The analytical phase of this study has been inspected by the 3M Lab Quality Assurance Unit (QAU) as
indicated in the following table. The findings were reported to the study director and management.

DATE REPORTED TO

INSPECTION DATES

MANAGELIENT Srupy DirRecTOR
December 01/98 Sample receipt 117100 1/17/00
March 19,22,23/99 Analysis 3/25/99 3/25/99
October 14/99 Extraction 10/20/99 10/20/99
May 3,8-12,15-19,22-26,28-31/00,
June 1.2.5.7.8/00 Data 6/14/00 6/14/00
June 1,5,7,12-16/00 Draft report 6/16/00 6/16/00
September 14/00 Draft report 9/14/00 9/14/00
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INTRODUCTION AND PURPOSE

Y

CsF17 S O

O

Perfluorooctanesulfonate (PFOS)
CAS Number: 2759-39-3

Chemical Formula: CoF,;SOy Molecular Weight: 498.98

The purpose of the analytical phase of this study is to determine the presence and concentration of
PFOS (CoF1,SO5) in liver and serum specimens collected during the study of Cynomolgus monkeys
orally dosed with perfluorooctane sulfonic acid potassium salt (T-6295).

Test System

The test system species and strain selected was the Cynomolgus monkey from Covance Research
Products, Inc., identified using a collar tag. At the initiation of treatment, the Cynomolgus monkeys were
young adutt to adutlt, and weighed approximately 3-5 kg.

Twenty-two male and 22 female Cynomolgus monkeys were used as the test system in the present
study. Four groups of test animals were established according to dosage levels. Group 1 consisted of
control Cynomolgus monkeys that did not receive the test substance, but received the equivalent
amount of lactose in gelatin capsules as that administered to the Group 4 animals. Groups 2, 3, and 4
were administered daily with 0.03 (low dese), 0.15 (mid dose), and 0.75 (high dose) mg respectively, of
T-6295 per kg of body weignt/day {mg/kg/day) triturated with lactose in gelatin capsules (see Table 1 for
Dosage and Group Characteristics).

Table 1. Dosage and Group Characteristics of Test System in Study T-6295.7

STUDY GROUP NUMBER OF ANIMALS | ToTaL | DOSAGE LEVEL |DOSAGE RATIO
{mg/kg/day) (w:w)a
Total: Test System g ;Z:Z'Ses 44* — —
Group 1 (Control) g ?;:::Tes 12 0 —
Group 2 (Low Dose) : g::lses 8 0.03 1:499
Group 3 (Mid Dose) g ;’e’am':fes 12 0.15 1.39
Group 4 (High Dose) o males 12 075 139

a Test substance triturated with lactose
* 48 animals were included in the baseline sera collection, but 44 animals were assigned for treatment
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All treatment groups were dosed for @ minimum period of 26 weeks. Sera specimens were collected
from all test animals at various time points during the in-life phase of the 26-week study and sent to the
3M Lab for analysis (see Attachment D, Tables D-1a, D-1b).

Four animals each from Groups 1, 3, and 4 were designated as recovery group animals. Treatment
was discontinued and the animals were monitored for elimination of compounds for one year post-
treatment. The recovery groups were observed after the cessation of treatment until February 25, 2000
{(Week 79) for Group 1 and Group 4 recovery animals, and untii March 7, 2000 (Week 80) for Group 3
recovery animals.

Specimen Collection and Analysis

in the analytical phase reported here, liver and sera specimens collected from all test animais were sent
to the 3M Lab and analyzed for the presence of PFOS (some samples were analyzed to determine the
presence of EtFOSE, PFOSA, POAA, PFOSEA, M556, PFOSAA, and the monoester; however, these
data were collected for informational purposes only, and are not reported). Specimens other than serum
and liver tissues were collected and received from Covance Laboratories (6329-223), but were not part
of the current scope of analysis determined by the study director and sponsar. Additional analyses of
feces are being completed and will be issued as an amendment to this final report.

Blood specimens were centrifuged within one hour of collection. The serum was then harvested and
stored in a freezer set to maintain specimens at -60 to -80°C until shipped to the 3M Lab. Liver
specimens collected from each animal were flash frozen in liquid nitrogen and then stored in a freezer
set to maintain specimens at -60 to -80°C until shipped to the 3M Lab. Liver and sera specimens were
shipped to the 3M Lab frozen and on dry ice. Liver specimens from Group 3 (3/01/00) and Group 4
(9/22/99) recovery animals were collected via biopsy.

Sera and liver samples were extracted using an ion-pairing reagent and methyl-tert-butyl ether (MtBE).
Liver samples were homogenized prior to the extraction procedure. Sample extracts were analyzed
using high-pressure liquid chromatography-electrospray/tandem mass spectrometry (HPLC-
ES/MS/MS) in the multiple response mode. PFOS levels were quantitated by external standard
calibration. Analytical details are included in this report.

Specimens Collected from Study Groups 1 through 4 (through 2/25/99):
Serum Specimens—550 specimens: 9-14 specimens/animal
Liver Specimens—30 specimens

Specimens Collectad from the Recovery Group from 2/27/99 to 3/07/00:
Serum Specimens—224 specimens: 18-20 specimens/animal
Liver Specimens—12 specimens from Group 3 and Group 4 animals (8 via biopsy)

SPECIMEN RECEIPT

Specimens were received from Covance Laboratories pericdically, during the in-life phase of this study,
from August 1998 through March 2000. Specimens received were frozen and on dry ice. Specimens
were logged in with the 3M Lab and transferred to freezers for storage at either -55°C £10-20°C or
-20°C 210°C.

Control matrices used in liver and sera analyses performed during TOX-030 were obtained from
commercial sources and are presented in Attachment A (see Table A-1). Samples analyzed at the 3M
Lab will be maintained for a period of 10 years and will be stored at the laboratory at -20°C +10°C.

3M Environmental Laboratory Page 7

3M Environmental Laboratory Page 7



3M Medical Department Study: T-6295.7

Dose Confirmation Analyses

Dose confirmation analyses were performed on lactose dose samples (1:39 and 1:499) collected on
8/11/98 during the in-life phase of the study: the results are presented in Atachment A (see Table A-2,
A-3). The dose confirmation data were collected according to a method that was not fully validated.

3m Medical Department Study: T-6295.7
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Dose confirmation was performed by diluting the lactose dose samples (1:38 - 1,000x and 1:496 -
1,000x) with Milli-Q water, then extracted using the ion-pair procedure, diluted 1:50 and 1:5 respectively
into the linear range of the instrument. For each sample (top, middle, bottom), a matrix spike was
prepared (approximately 5000 pg/g and 400 pg/g) by spiking the dose solution and then diluting and
extracting as described above. In all cases, samples were analyzed versus an unextracted curve using
HPLC-ES/MS/MS. The instrumental parameters and anaiytical conditions described in ETS-8-5.1 were
used for dose solution analyses. The average dose level measured was confirmed to be 99 +27% of
the target concentration. Matrix spikes were recovered at >60%.

MATERIALS AND METHODS

Chemical Characterization

Table 2 presents information regarding characterization of the test substance used in the in-life phase of
this study, and the analytical reference substance used in the analytical phase of this study.

Table 2. Characterization of Test and Analytical Reference Substances in Study FACT TOX-030

TEST SUBSTANCE ANALYTICAL REFERENCE SUBSTANCES
N KPFOS Potassium KPFOS Potassium THPFOS 1H,1H.2H,2-
CHemCAL Perflucrooctanesutfonate Perfluorooctanesulfonate nerfluorooctanesulfonic acid
SOURCE 3M Spedcialty Chemicals Div. | 3M Spediaity Chemicals Div. ICN Biomedics, Inc.
ExpiRATION DATE 8/31/2001 8/31/2001 1/01/2020

STORAGE CONDITIONS

Frozen <-10°C

Frozen <-10°C

Ambient temperature

CHeMICAL LOT NUMBER 217 171 59909 53406
PHysicAL DESCRIPTION FC-95. White ec:ystalhne White crystaliine powder Brown powder Brown waxy solid
PURITY 86.9% 86.4% N/A N/A

Reserve samples of the analytical reference substance will be stored at the 3M Lab for a period of 10
years, as will any reserve samples of test substance retumed from the in-life phase of the study.

Method Summaries

Following is a brief description of the latest methods used during the analytical phase of this study by
the 3M Lab. Detailed descriptions of the methods used in this analytical phase are located in
Attachment C. As the present analytical phase of this study progressed, more advanced methods
evolved and earlier methods were used with deviations untit amendments to the protocol were written.
Changes to the methods included the use of methyl-tert-butyl ether (MtBE) instead of ethy! acetate,
curves plotted by linear regression weighted 1/x instead of unweighted curves, a reduction in the size of
the analytical column from 100mm to S0mm, gradient changes, and faster HPLC cycle times. A
summary of protocol and method deviations is presented in Attachment B (see Table B-1) of this report.

3M Environmental Laboratory
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Preparatory Methods:

e ETS-8-6.0, “Extraction of Potassium Perfluorooctanesulfonate or other Fluorochemical Compounds
from Liver for Analysis using HPLC-Electrospray/Mass Spectrometry”

Liver samples were homogenized in water. An aliquot of each homogenate was spiked with
THPFOS and extracted using an ion-pairing extraction procedure. An ion-pairing reagent was
added to the sample and the analyte ion pair was partitioned into MtBE. The extract was
transferred to a centrifuge tube and put onto a nitrogen evaporator until dry. Each extract was
reconstituted in 1.0 mL of methanol and passed through a 0.2 um nylon filter, using a 3 cm?
disposable plastic syringe into glass autosampler vials.

 ETS-84.1, “Extraction of Potassium Perflucrooctanesulfonate or Other Fluorochemical
Compounds from Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry”

Sera samples were spiked with THPFOS and extracted using an ion-pairing extraction procedure.
An ion-pairing reagent was added to the sample and the analyte ion pair was partitioned intc MtBE.
The MtBE extract was removed and put onto a nitrogen evaporator until dry. Each extract was
reconstituted in 1.0 mL. of methanol and passed through a 0.2 um nylon filter, using a 3 cm?
disposable plastic syringe into glass autosampler vials.

Analytical Methods:

e ETS-8-7.0, “Analysis of Potassium Perflucrooctanesulfonate or other Fluorochemicals in Liver
Extracts Using HPLC-Electrospray/Mass Spectrometry”

o ETS-8-5.1, “Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemical in Serum
Extracts Using HPLC-Electrospray/Mass Spectrometry”

The analyses were performed by monitoring one cr mare product ions selected from a single
primary ion characteristic of a particular fluorochemical using HPLC/ESMS/MS. For example,
molecular ion 499, selected as the primary ion for PFOS (C,F,,S0;-) analysis, was fragmented to
produce ion 99 (FSO;-). Tnhe characteristic ion 99 was monitored for quantitative analysis.

Anatytical Equipment

The actual analytical equipment settings used in the present analytical phase of this stucy varied slightly
during actual data collection. The following is representative of the settings used during the analytical
phase of this study.

Liquid Chromatograph: Hewlett-Packard® Series 1100 Liquid Chromatograph system
Analytical column: Keystone® Betasil™ Cs 2x50 mm (5 um)
Column temperature: Ambient
Mobile phase components:
Component A: 2mM ammonium acetate in water
Component B: methanol
Flow rate: 300 plL/min
Injection volume: 10 L
Solvent Gradient: 10 minutes

3M Environmental Laboratory Page S
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Start at 10%B

Hold at 10%8 for 1.0 minute
Increase to 95%B over 4.5 minutes
Hold at 95%B for 2.0 minutes
Retumn to 10%B over 0.5 minutes
Hold at 10%B far 2.0 minutes

Mass Spectrometer: Micromass® API/Mass Spectrometer Quattro I1” Triple Quadrupole system
Software: Mass Lynx™ 3.2

Cone Voltage: 60V

Collision Gas Energy: 40—-60eV

Mode: Electrospray Negative

Source Block Temperature: 150°C +10°C

Electrode: Z-spray

Analysis Type: Multiple Reaction Monitoring (MRM)

Table 3. Negative lons Monitored in FACT TOX-030

TARGET ANALYTE PRIMARY ION (amu) | PRODUCT ION (amu)

PFOS 4890 89.0
THPFOS | 4270 : 80.0

Deviations

It should be noted that as the analytical phase of this study progressed, method parameters were
evaluated to improve analyses. Earlier methods were used with deviations untii amendments to the
protocol were written. Deviations from the original protocol and methods are documented in the
Attachment B (see Table B-1).

DATA QUALITY OBJECTIVES AND DATA INTEGRITY

The following data quality objectives (DQOs) were indicated in the protocol for this study:

s Linearity: The coefficient of determination () equal to or greater than 0.98

» Limits of Quantitation (LOQ): The Method Detection Limit (MDL) for PFOS is 12 ppb for serum
and 15 ppb for liver. The LOQ is equal to the lowest acceptable standard in the calibration curve.

e Duplicate/Acceptable Pracision: Precision was reproducible to within 30%
e Spike/Acceptable Recoveries: 70-130%

» Confirmatory Methods: Indeterminate samples may be re-analyzed using a confirmatory method.
If a confirmatory method is used, an amendment to this protocol should be written.

* Demonstration of Specificity: Specificity to be demonstrated by chromatographic retention time
and mass spectral daughter ion characterization.

3M Environmental Laboratory Page 10
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DATA SUMMARY, ANALYSES, AND RESULTS

Data quality objectives for the analytical phase of this study outlined in the 3M Lab protoce! for FACT
TOX-030 (see Attachment B) were met with the exceptions noted in this report.

Summary of Quality Control Analyses Results
« Linearity: The coefficient of determination () of the standard curve was >0.985.

» Calibration Standards: Quantitation of the target analytes was based on linear regression
analysis (unweighted — prior to 3/5/99, unweighted or 1/x weighted—-3/5/99 to 3/19/99, and 1/x
weighted-3/15/99 to end of the study) of two extracted matrix curves bracketing each group of
samples, except as noted in the deviation summary. High or low points on the curve may have
been deactivated to provide a better linear fit over the curve range most appropriate to the data.
Low curve points with peak areas less than two times that of the extraction blanks were deactivated
to disqualify a data range that may have been significantly affected by background levels of the
analyte. Occasionally, a single mid-range curve point that was an obvious outlier was deactivated.
Quantitation of each analyte was based on the response of one specific product ion using the
multiple response-monitoring mode of the instrument (see Attachment C).

+ Limits of Quantitation (LOQ): The LOQ is equal to the lowest acceptable standard in the
calibration curve (defined as a standard within +30% of the thecretical value), and is at least two
times the analyte peak area detected in the extraction blanks. This value does not exceed the
validated LOQ of the method for data that is accepted (see Afttachment D, Table D-6).

Table 4. Determination of PFOS LOQ in TOX-030 Analyses

ANALYTE-MATRIX LOQ
PFOS-Sera 4.39-15.2 ng/mL
PFOS-Liver 26.9-60.1 ng/g

« Blanks: All blanks were below the lower limit of quantitation for the compounds of interest. To
simplify analyses that were complicated by endogenous levels of luorochemicals in unexposed
monkey sera, rabbit sera was selected as a suitable surrogate matrix.

¢ Duplicate/Acceaptable Precision: Precision was determined by analysis of MS/MSD and was
reproducible to within 30%.

e Matrix Spikes: Matrix spikes and matrix spike duplicates were extracted with each set of samples
and analyzed during analytical runs at the 3M Lab. All sera matrix spikes were within +30% of the
theoretical concentration. Matrix spikes prepared in liver were compliant within +30%, with the
exception of one spike that was prepared with Day-393 samples and had a low recovery. The
matrix spike was reextracted and the recovery was within +30% of the theoretical concentration.

¢ Spike/Acceptable Recoveries: Spike recoveries of +30% of expected values were achieved for
all matrix spikes prepared in sera. With one exception (noted earlier), matrix spikes prepared in liver
were within £30%.

» Use of Surrogates: The surrogate (THPFOS) was added to all samples and standards. THPFOS
was not used for quantitation, but was used to monitor for gross instrument failure. After 11/04/99,
the surrogate response of each analytical run was verified to determine that it dic not vary more
than +50% from the mean within each analytical run. No problems were cbserved with these data.

3M Environmental Laboratory Page 11

3M Environmental Laboratory

Page 11



3m Medical Department Study: T-6295.7 Report No. FACT TOX-C30
laboratecry Request Number-U2279

3M Medical Department Study: T-6295.7 Report No. FACT TOX-030
Laboratery Request Number-U2279

Assuming spike recovery studies form a suitable indication cf endogenous analyte recovery, data are
quantitative to £30%. The validity of this assumption has not been verified by other techniques.

Summary of Sample Resuits

+ Samples from Control Animals: Low levels of PFOS were often detected in the sera and liver of
the control animals. These levels were significantly lower than those found in the low dose test
animals.

e Samples from Dosed Animals: In general, PFOS levels found in the sera and liver of the test
animals increased with dose group. PFOS levels increased as dosage increased; significant
differences between male and female PFOS levels were not observed in sera. However, Group 4
males had notably higher PFOS levels in liver samples than Group 4 females. Detailed sample
data is presented in Attachments D and E.

STATISTICAL METHODS AND CALCULATIONS

Statistical methods were limited to the calculation of means and standard deviations. See Attachment F
for example calculations used to generate the liver and serum sample data in TOX-030.

STATEMENT OF CONCLUSION

Under the conditions of the present analytical phase of this study, PFOS was detected in the sera and
liver samples of Groups 2, 3, and 4 animals. The Control Group 1 animals showed minimal amounts of
PFOS. PFOS levels increased as dosage increased; significant differences between male and female
PFOS levels were not observed in sera. However, Group 4 (high dose) males had notably higher PFOS
levels in liver samples than Group 4 females.

Data quality objectives for the analytical phase of this study outlined in the 3M Lab protocol for FACT
TOX-030 (see Attachment B) were met with the exceptions noted in this report.

LIST OF ATTACHMENTS

¢ Attachment A: Control Matrix Characterization and Dose Confirmation Analyses
s Attachment B: Prctocol and Deviation Summary

» Attachment C: Extraction and Analytical Methods

e Attachment D: Data Summary Tables

¢ Attachment E: Data Spreadsheets

¢ Attachment F: Example Calculations

o Attachment G: Interim Certificate of Analyses

e Attachment H: Report Signature Page
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ATTACHMENT A
CONTROL MATRIX CHARACTERIZATION AND DOSE CONFIRMATION ANALYSES

Table A-1. Characterization of the Control Matrices Used for Liver and Sera Analyses in Study FACT TOX-030

CONTROL MATRIX RABBIT SERUM RABBIT SERUM MONKEY SERUM | MONKEY SERUM | MONKEY SERUM
Source Sigma Chemicals | Sigma Chemicals )} Lampire Biological | Sierra Biomedical N/R
Expiration Date 01/01/2010 01/01/2010 N/R 01/01/2010 01/01/2010
Storage Conditions Frozen -20°C Frozen -20°C Frozen -50°C Frozen -20°C Frozen -20°C
Chemical Lot # 118H8418 47H4641 111022515 - #LY2NO N/R
Physical Rabbit Serum Rabbit Serum Monkey Serum Monkey Serum Monkey Serum
Description

CONTROL MATRIX RABBIT LIVER RABBIT LIVER RABBIT LIVER RABBIT LIVER MONKEY LIVER
Source Coming Hazleton N/R Coming Hazleton | Coming Hazleton | Sierra Biomedical
Expiration Date 12/01/1999 12/01/1999 01/01/2010 01/01/2010 01/01/2010
Storage Conditions Frozen -20°C Frozen -20°C Frozen -20°C Frozen -20°C Frozen -50°C
Chemical Lot # F00007 N/R F00005 FO0009 N/R
Physic‘:al. Rabbit Liver Rabbit Liver Rabbit Liver Rabbit Liver Monkey Liver
Description

N/R—not recorded
3M Environmenital Laboratory Page A-1

3M Environmental Laboratocry

Page 13




3m Medical Department Study: T-6295.7 Report No. FACT TOX-030

laboratory Request Number-U2279

3M Medical Department Study: T-6295.7

Table A-2. Lactose Dosae Verification (PFOS) for Study 6329-223—8/21/99

Report No. FACT TOX-030
Laboratory Request Number-U2279

. ExPeCTED | MEASURED
EXPECTED | MEASURED REC. cawc. CaLc. STo *AREC. FOR
CONC. Conc. FOR AVERAGE D
(ng/mL) (ng/mL) ng/mL Conce. Conc. EVIATION wo'g
(ug/g) (vg/a)
1:39 Dose (25000 pPm PFOS)
Top 580 479 | 83% 25000 20647 83%
Middle 500 650 | 130% 25000 32537 130%
Bottom 500 422 j 84% 25000 21108 24764 | 6736 £27% 84%
average / std. deviation=| 99% +27%
1:499 Dose (2000 prm PFOS)
Top 410 305 | 74% 2000 1480 74%
Middle 404 287 i 1% 2000 1425 71%
Bottom 400 272 [ 68% 2000 1361 1425 64.5 t5% 68%
average / std. deviation= 71% £3%
Actual MS Concentration—Actual background concentration, divided by expected, times 100
(Spiked too low which accounts for the wide differences in recovery)
Table A-3. Lactose Dose Verification (PFOS—Matrix Spikes) for Study 6329-223—8/21/99
ExPecTED | ACTUAL | %REeC. | CALCULATED | EXPECTED AcTuAL ST YREC.
Conc. CONC. FOR Conc. CoNe. CaLc. CONC. | AVERAGE DEVIATION FOR AVERAGE
(ng/ml) | (ng/ml) | ng/mL (ug/g) (vg/g) (be/g) Lg/g
1:39 Doske (25000 pPM PFOS) MS
Top 604 507 84% 21858 10.8 121 112%
Middle 524 485 92% 24252 125 -82.8 664
Bottom 524 438 83% 21889 12.5 7.82 | 22666 1374 6% 63% 87%
1:499 Dose (2000 pPM PFOS) MS
Top 606 475 78% 2320 9.77 8.30 85%
Middle 600 447 75% 217 9.92 793 80%
Bottom 596 440 74% 2202 10.0 8.41 2246 64.5 £3% 84% 83%
* This value is an outlier ang was not used in any calculations
3M Environmental Laboratory Page A-2
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3m Medical Department Study: T-6295.7

3M Medical Department Study: T-6295.7

Report No. FACT TOX-030
laboratory Request Number-U2279

Report No. FACT TOX-030
Laboratory Request Number-U2279

ATTACHMENT B

PROTOCOL AND DEVIATION SUMMARY

Tabla B-1. Deviation Summary for FACT TOX-030

DeEvViATION

DATES OF OCCURRENCE

IMPACT ON STUDY

MIBE was used as an extraction solvent
instead of ethyl acetate.

2/5/99, 2/9/99, 5/18/98, €/11/99

No negative impact on the study—MtBE improved the absolute
recoveries and shortened extraction time.

Pipette was used instead of Oxford
dispenser.

10/14/99

No negative impact on the study.

Curves plotted by linear regression
weighted 1/x rather than by linear
regression as spedified in the protocol.

2/13/98, ¥/5/99, 3/12/99, 3/19/99,

3/20/88, 3/21/99, 3/23/99, 3/24/99,

3/25/99, 4/7/99, 4/11/98, 4/12/99,
4/17/99, 515/99, 5/22/99, 6/9/99, 6/14/99

No negative impact on the study—1/x weighted curves improved
the precision and accuracy of analysis.

A second extracted matrix curve was not
used to bracket samples.

3/5/99, 3/9/99, 3/15/99, 3/16/99,
5/19/99, 5/22/99, 10/26/99, 1/21/00,

No negatve impact on the study—The accuracy of calibration
checks analyzed every five to ten samples was monitored to
ensure continued accuracy of the analysis. The QC provided by

3/24/00, 4/27/00 the calibration checks is sufficient and the data quality will not be
adversely affected.
Recorded extraction method 6/11/99 No negative impact on the study—New method was followed,

FACT-M-1.0 rather than FACT-M-1.1.

even though old method was recorded.

Followed extraction method ETS-8-6.0
rather than FACT-M-1.1.

10/14/99, 10/28/99, 1/19/00, 3/22/00

No negative impact on the study—New validated method
provides improvements in precision and extraction time.

Followed analytical method ETS-8-7.0
rather than FACT-M-2.1.

7/29/99, 10/20/93, 10/22/99, 10/26/99,
10727198, 1/28/00, 3/24/00, 3/28/00

No negative impact on the study—New validated method
provides improvements in precision, accuracy and analysis ime.

Followed analytical method ETS-8-5.0

No negative impact on the study—New validated method

rather than FACT-M4.1. 305799, 308759 provides improvements in predision, accuracy and analysis ime.
Samples extracted using 0.5 mL rather 10/25/99 No negative impact on the study—Studies indicate that data
than 1.0 mL due to insufficient sampie. Guality is not jeapardized using C.5 mL of sera.
Followed extraction method ETS-84.0 3/02/99, 303/99 No negative impact on the study—New validated method
rather than FACT-M-3.1. ! provides improvements in precision and extraction time.
Matrix spikes were not spiked with 11/3/99 Adequate QC was prepared with the sample set; unspiked
standard (Used as blanks). sampies pose No negative impact on the study.

o . Mid-level curve standards were substituted as QC for the non-
Continuing calibration standards were not 11/3/99 spiked calibration check standards; the unspiked calibration

spiked with standard due to analyst emor.

standards pose no negative impact to the study.

Samples extracted using <0.5 mL due to
insufficient initial sample volume.

2/5/98, 2/9/99, 372199, Y398, Y/10/99,
/12/99, 3/15/99, 3/16/99, 4/6/99, 4/8/99,
8/25/99, 11/3/99, 4/21/00

Studies indicate that data accuracy and predision may be
affected when sera samples less than 0.5 mL were extracted.
Data reported from extraction of samples less than 0.5 mL is
noted in the data tables.

3M Environmentaf Laboratory
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030

3M Environmental Technology PO Box 33331 laboratory Request Number-U2279
and Services St. Paul, MN 55133-3331 P | #F, - -~
612 778 6442 rotocol #FACT-TOX-030
Study Title

26-Week Capsule Toxicity Study with
Perfluorooctane Sulfonic Acid Potassium Salt (T-6295) in
Cynomolgus Monkeys

PROTOCOL

Author
Lisa Clemen

Date:
January 25, 1999

Performing Laboratory
3M Environmental Technology & Safety Services
3M Environmental Laboratory
935 Bush Avenue
St. Paul, MN 55106

Laboratory Project Identification
FACT-TOX-030
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279
Protocol #FACT-TOX-030

Study ldentification

26-Week Capsule Toxicity Study with
Perfluorooctane Sulfonic Acid Potassium Salt (T-6295) in

Cynomolgus Monkeys
Test Material Perfluorooctane sulfonic acid potassium salt
(T-6295)
Sponsor 3M Toxicology Services - Medical Department

3M Center, Building 220-2E-02
St. Paul, MN 55144-1000

Sponsor Representative Andrew Seacat, Ph.D.
3M Toxicology Services
Telephone: 612-575-3161
Facsimile: 612-733-1773

Study Director Kristen Hansen, Ph.D.
3M Environmental Technology and Safety
Services
Building 2-3E-09
651-778-6018

Study Location(s)
In vivo Testing Facility Covance Laboratories, Inc.
3301 Kinsman Boulevard
Madison, Wisconsin 53704
Analytical Testing Laboratory 3M Environmental Laboratory

Building 2-3E-09
935 Bush Avenue
St. Paul, MN 55106

Proposed Study Timetable

Study Initiation Date January 25, 1999
Study Completion Date January 25, 2000
3M Environmental Laboratory Page 2 of 9
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030

laboratory Regquest Number-U2279
Protocol #FACT-TOX-030

1. Stupy

Twenty-six week capsule toxicity study with potassium perfluorooctane sulfonic acid (T-6295) in
cynomolgus monkeys.

2. PURPOSE

This analytical study is designed to determine levels of potassium perfluorooctanesulfonate
(PFOS) in the liver and serum of cynomolgus monkeys. Additional tissues or fluids may be
analyzed. The in-life portion of this study was conducted at Covance Laboratories, study #6329-
223.

3. REGULATORY COMPLIANCE

This study will be conducted in accordance with the United States Environmental Protection
Agency Good Laboratory Practices Standards, 40 CFR 792, with the exception that analysis of
the test material mixture for concentration, solubility, homogeneity, and stability will not be
conducted, and is the responsibility of the Sponsor.

4. QUALITY ASSURANCE

The 3M Environmental Laboratory Quality Assurance Unit will review the protocol and audit
study conduct, data, and final report to determine compliance with Good Laboratory Practice
Standards and with 3M Environmental Laboratory Standard Operating Procedures.

5. TEST MATERIAL
5.1  Refer to Covance Laboratory protocol for study #6329-223.

6. CONTROL MATRICES

6.1 Identification Monkey liver and serum and/or rabbit liver and serum, traceability
numbers will be recorded in the raw data and included in the final report

6.2 Source Covance Research and/or Sigma Chemical

6.3 Physical Description Monkey liver and serum and/or rabbit liver and serum
6.4 Purity and Stability Not applicable

6.5 Storage Conditions Frozen at -20 °C * 10 °C or =55 °C + 10 °C

6.6 Reserve Matrix A portion of the control matrix will be retained in the archives for as
long as the quality of the preparation affords evaluation, but not longer than ten years
following the effective date of the final test rule (if applicable).

6.7 Disposition Matrices will be retained per GLP regulation. Certain matrices (feces,
urine, and blood) may be disposed after QAU verification.

3M Environmental Laboratory Page 3 of 9
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

Protocol #FACT-TOX-030

6.8 Safety Precautions Refer to MSDS for chemicals used. Wear appropriate
laboratory attire, and follow adequate precautions for handling biological materials and
preparing samples for analysis.

7. REFERENCE MATERIAL

7.1 Identification Potassium perfluorooctanesulfonate (PFOS), lot #s 171, 215, or 217
(equivalent lots)

7.2 Source 3M Specialty Chemicals

7.3 Physical Description White powder

7.4 Purity and Stability Responsibility of the Sponsor
7.5 Storage Conditions Room temperature

7.6 Reserve Material A reserve sémplc from each batch of PFOS used in this study will
be retained as long as the quality of the preparation affords evaluation, but not longer
than ten years following the effective date of the final test rule (if applicable).

7.7 Disposition Unused reference material will be retained for use by the 3M
Environmental Laboratory and will be discarded when the quality of preparation no
longer affords evaluation.

7.8 Safety Precautions Refer to MSDS for chemicals used. Wear appropriate
laboratory attire, and follow adequate precautions for handling biclogical materials and

preparing samples for analysis.

8. TEST SYSTEM

Cynomolgus monkeys were used as the test system, and were maintained and dosed as described
in Covance protocol #6329-223. Group | control animals did not receive the test substance.
Groups 2, 3, and 4 received the test substance daily for 26 weeks, at concentrations of 0.02, 0.5,
and 2.0 mg/kg/day, respectively. Refer to Covance protocol #6329-223 for tabular presentation
of data. Two animals each from Groups 1, 3, and 4 were designated as recovery animals and
were allowed at least a 13 week, which may be extended, recovery period after cessation of
treatment.

8. SPECIMEN AND SAMPLE RECEIPT

The 3M Environmental Laboratory will receive homogeneity samples for dose analysis and
specimens of the following body tissues and fluids from the indicated points in the study. All
specimens will be packed on dry ice for shipping.

3M Environmental Laboratory Page 4 of 9
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U227S

Protocol #FACT-TOX-030

Body tissue/fluid Collected Expected # of
specimens
Serum - all animals 7 days prior to treatment 616 from main
7 days post treatment study
every two weeks during treatment | 24 additional from
and recovery recovery
Urine and feces - recovery animals | Day zero of recovery 24 urine
6, 30, and 90 (with a potential 180) | 24 feces
days of recovery
Liver - all animals After termination of the study 44

Total number of test animals: 32
Total number of control animals: 12

Specimens sent to 3M Environmental Laboratories will be received and tracked according to
applicable Standard Operating Procedures.

10. PREPARATORY METHODS

10.1 FACT-M-1.0, Extraction of Potassium Perfluorooctanesulfonate or Other Anionic
Fluorochemical Surfactant from Liver for Analysis Using HPLC-Electrospray/Mass
Spectrometry

710.2 FACT-M-3.1, Extraction of Potassium Perfluorooctanesulfonate or Other
Fluorochemical Compounds from Serum or Other Fluid for Analysis Using HPLC-
Electrospray/Mass Spectrometry

10.3 If preparatory methods other than those listed above are used, an amendment to this
protocol will be written. Any deviations from these methods will be documented and
included with the study data.

11. ANALYTICAL METHODS

11.1 FACT-M-2.0, Analysis of Fluorochemicals in Liver Extracts Using HPLC-
Electrospray/Mass Spectrometry

11.2 FACT-M-4.1, Analysis of Potassium Perfluorooctanesulfonate or Other
Fluorochemicals in Serum or Other Fluid Extracts Using HPLC-Electrospray/Mass
Spectrometry

11.3 If analytical methods other than those listed above are used, an amendment to this
protocol will be written. Any deviations from these methods will be documented and
included with the study data.

3M Environmental Laberatory Page 5 of 9
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laboratory Request Number-U2279
Protocol #FACT-TOX-030

12. DATA QUALITY OBJECTIVES

The number of spikes/duplicates, use of surrogates, and information on other data quality
indicators are included in the analytical methods. In addition, the following criteria will be met:

12.1 Linearity r* > 0.98
12.2 Limits of detection / quantitation
12.2.1 Method Detection Limit (MDL) for PFOS
a) Serum: 12 ppb
b) Liver: 15 ppb

12.2.2 Practical Quantitation Limit (PQL) - Equal to the lowest standard in the
calibration curve

12.3 Duplicate acceptable precision < 30% for the method
12.4 Spike acceptable recoveries 70% - 130%

12.5 Use of confirmatory methods Indeterminate samples will be re-analyzed using a
confirmatory method. If a confirmatory method is used, an amendment to this
protocol will be written.

12.6 Demonstration of specificity Chromatographic retention time, mass spectral
daughter ion characterization.

13. SuB-CONTRACTED ANALYSIS

13.1 All analyses as detailed in this protocol will be performed at 3M Environmental
Laboratories, Building 2-3E-09, 935 Bush Avenue, St. Paul, MN 55106.

13.2 An amendment to this protocol will be written if analyses are performed at
laboratories other than the 3M Environmental Laboratory.

14.STATISTICAL ANALYSIS

Averages and standard deviations will be calculated. The statistical methods that will be used are
described below:

14.1 Data transformations and analysis Data will be reported as the concentration
(weight/weight or weight/vol) of PFOS or metabolite per tissue or fluid.

14.2 Statistical analysis Statistics used may include regression analysis of
concentrations over time, and standard deviations calculated for the concentrations
within each dose group. If necessary, simple statistical tests, such as Student’s t test,
may be applied to evaluate statistical difference.

3M Environmental Laboratory Page 6 of 9
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laboratory Request Number-U2279

Protocol #FACT-TOX-030

15. REPORT

A report of the results of the study will be prepared by 3M Environmental Laboratory. The report
will include, but not be limited to, the following, when applicable:

15.1 Name and address of the facility performing the study
15.2 Dates upon which the study was initiated and completed

15.3 A statement of compliance by the Study Director addressing any exceptions to Good
Laboratory Practice Standards

15.4 Objectives and procedures as stated in the approved protocol, including any changes
in the original protocol

15.5 The test substance identification by name, chemical abstracts number or code number,
strength, purity, and composition or other appropriate characteristics, if provided by
the Sponsor

15.6 Stability and the solubility of the test substances under the conditions of
administration, if provided by the Sponsor

15.7 A description of the methods used to conduct the test(s)
15.8 A description of the test system

15.9 A description of any circumstances that may have affected the quality or the integrity
of the data

15.10 The name of the Study Director and the names of other scientists, professionals, and
supervisory personnel involved in the study

15.11 A description of the transformations, calculations, or operations performed on the

data, a summary and analysis of the analytical chemistry data, and a statement of the
conclusions drawn from the analyses

15.12 Statistical methods used to evaluate the data, if applicable

15.13 The signed and dated reports of each of the individual scientists or other professionals
involved in the study, if applicable

15.14 The location where raw data and the final report are to be stored

15.15 A statement prepared by the Quality Assurance Unit listing the dates that study
inspections and audits were made, and the dates of any findings reported to the Study
Director and Management

If it is necessary to make corrections or additions to a final report after it has been accepted, the
changes will be made in the form of an amendment issued by the Study Director. The
amendment will clearly identify the part of the final report that is being amended, the reasons for
the amendment, and will be signed by the Study Director.

3M Environmental Laboratory Page 7 of 9

3M Environmental Laboratory Page z2



3m Medical Department Study: T-6295.7 Report No. FACT TOX-030

laboratory Request Number-U2279
Protocol #FACT-TOX-030

16. LOCATION OF RAW DATA, RECORDS, AND FINAL REPORT

Original data, or copies thereof, will be available at 3M Environmental Laboratory to facilitate
audits of the study during its progress and before acceptance of the final report. When the final
report is completed, all original paper data, including those items listed below, will be retained in
the archives of 3M Environmental Laboratory for at least a period of time as specified by
regulation, and as established by 3M Environmental Laboratory Standard Operating Procedures.

16.7 The following raw data and records will be retained in the study folder in the

study/project archives according to 3M Environmental Laboratory Standard Operating
Procedures:

16.1.1 Approved protocol and amendments
16.1.2 Study correspondence

16.1.3 Shipping records

16.1.4 Raw data

16.1.5 Approved final report (original signed copy)
16.1.6 Electronic copies of data

16.2 The following supporting records will be retained separately from the study folder in
the archives according to 3M Environmental Laboratory Standard Operating
Procedures:

16.2.1 Training records
16.2.2 Calibration records
16.2.3 Instrument maintenance logs

16.2.4 Standard Operating Procedures, Equipment Procedures, and Methods

17.SPECIMEN RETENTION

Specimens will be maintained in the laboratory specimen archives for a period of time as
specified by regulation or as long as the quality of the preparation affords evaluation, but not
longer than ten years following the effective date of the final test rule (if applicable), and as
established by 3M Environmental Laboratory Standard Operating Procedures.

18. PROTOCOL AMENDMENTS AND DEVIATIONS

Planned changes to the protocol will be in the form of written amendments signed by the Study
Director and the Sponsor’s Representative. Amendments will be considered as part of the
protocol and will be attached to the final protocol. All changes to the protocol will be indicated in

the final report. Any other changes will be in the form of written deviations, signed by the Study
Director and filed with the raw data.

3M Environmental Laboratory Page 8 of 9
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laboratory Request Number-U2279
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19. ATTACHMENTS
19.1 Attachment A Preparatory and analytical methods

20. SIGNATURES

(g TV K Voz /78

/
Andrew Seacat, Ph.D., Sponsor Representative / Date

/Aéw é/h/—~ 1/29/98

Kristen Hansen, Ph.D., 3M Environmental Laboratory Study Director Date
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laboratory Request Number-U2279

GLP Study

Protocol Amendment

Study Number: FACT- Tox-030  Covenee (324223

Study Title: 2L (oek C&P;uL‘, Bxicig S}uda with PFOS in Cj‘omc\aus Monkeus

Study Director: Kris Hansen

Amendment Date: Ol)bq) 99 Amendment Number: |

This amendment modifies the following portion of the protocol:

Secl'ion o PrcParc}wa Methods and Sec}ion 1 Analbliu] Methods

Those Ju._l\-w st FACT-M-31 and FACT-m-41 as the serum e)(‘l*f&b‘l’\'on and
analzl\'u;[ methods. The methods hare been u}}dqlw{ Yo E75- §-4.0

Ond ETS- 850, Thew uPdalgi methods will be wsed R Hhe remaning
serum  extrachions and ana]aswv

Approved by:
Z A /4/;___ 4 / 5732
Stuéy Director Date
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Study Title
26-Week Capsule Toxicity Study with Perfluorooctane Sulfonic Acid
Potassium Salt (PFOS, T-6295) in Cynomolgus Monkeys

PROTOCOL AMENDMENT NO. 2

Amendment Date:
April 29, 1999

Performing Laboratory
3M Environmental Technology & Safety Services
3M Environmental Laboratory
935 Bush Avenue
St. Paul, MN 55106

Laboratory Project Identification
ET&SS FACT-TOX-030
LIRN U2279
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-C30
laboratory Request Number-U2279

Protocol FACT-TOX-030
Amendment 2

This amendment modifies the following portion(s) of the protocol:

1. PRoOTOCOL READS: In amendment 1, section 10 Preparatory Methods and Section 11
Analytical Methods were updated to ETS-8-4.0 and ETS-8-5.0 as the revised serum

extraction and analytical methods. » v C 1 [ 08/94

AMEND TO READ: These methods were revised on 4/24799 to ETS-8-4.1 and ETS-8-5.1
which will be used for all future analyses.

REASON: The methods were revised for clarification and to include linear regression, 1/x
weighting for initial curves.

Amendment Approval

MJ% W 7/&)/?7

Andrew Seacat Ph.D., Sponsor Representative /Date

/4%4«» /1[7———— ?/7/35

Kris J. Hansen Ph.D., Study Director Date

3M Environmental Laboratory
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laboratory Request Number-U2279

Study Title
26-Week Capsule Toxicity Study with Perfluorooctane Sulfonic Acid
Potassium Salt (PFOS, T-6295) in Cynomolgus Monkeys

PROTOCOL AMENDMENT NO. 3

Amendment Date:
June 03, 1999

Performing Laboratory
3M Environmental Technology & Safety Services

3M Environmental Laboratory
935 Bush Avenue
St. Paul, MN 55106

Laboratory Project Identification
ET&SS FACT-TOX-030
LIRN U2279

3M Environmental Laboratory
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

Protocol FACT-TOX-030

Amendment 3

This amendment modifies the following portion(s) of the protocol: -

1. PROTOCOL READS: Section 10 Preparatory Methods and Section 11 Analytical Methods list
FACT-M-1.0 and FACT-M-2.0 as the liver extraction and analytical methods.

AMEND TO READ: These methods were revised on 06/03/99 to FACT-M-1.1 and FACT-M-
2.1 which will be used for all future analyses.

REASON: The methods were revised for clarification and to expand on the list of target
analytes.

- Amendment Approval

(Mg W 7/39/1‘1

Andrew Seacat Ph.D., Sponsor Representative ' Date

A/ /7135

Kris J. Hansen Ph.D., Study Director Date

3M Environmental Laboratory
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Study Title

26-Week Capsule Toxicity Study with Perfluorooctane
Sulfonic Acid Potassium Salt (T-6295) in Cynomolgus Monkeys

PROTOCOL AMENDMENT NO. 4

Amendment Date:
April 25, 2000

Performing Laboratory
3M Environmental Technology & Safety Services
3M Environmental Laboratory
935 Bush Avenue
St. Paul, MN 55106

Laboratory Profect Identification
FACT Tox-030
ET&SS LRN-U2279

3M Environmental Laboratory
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laboratory Request Number-U2279
Protocol LRN-U2279

Amendment Number 4

This amendment modifies the following portion(s) of the protocol:

1. PROTOCOL READS:
The sponsor for the present study was identified as Andrew Seacat, Ph.D.
AMEND TO READ:
The role of sponsor for the present study was reassigned to John L. Butenhoff,
Ph.D. as of the date of signature approval of this protocol amendment.
REASON:
To ensure that the study director does not also carry the duties of study sponsor, the
sponsor role was reassigned. In this manner, personnel responsibilities and
workload are more evenly balanced.

2. PROTOCOL READS:
On page 2 of the protocol, Kris Hansen is identified as the study director for the
analytical phase of the study. Peter Thomford is also identified as a study director,
but for the in-life phase of the study (see Covance Laboratories Protocol 6329-223).

AMEND TO READ:

On page 2 of the protocol, Andrew Seacat will be identified as the study director,
Kris Hansen will perform the duties of the principal analytical investigator, and Peter
Thomford will be identified in the final report as the principal in-life investigator as of
the date of signature approval of this protocol amendment.

REASON:

The original study design identified two study directors; one for the in-life phase of
the study and one for the analytical phase of the study. The role of study director
has been reassigned in an effort to ensure compliance with Good Laboratory
Practice Standards that outline study personnel requirements.

3. PROTOCOL READS:
10. Preparatory Methods:

10.1 FACT-M-1.1, “Extraction of Potassium Perfluorooctanesulfonate or Other
Fluorochemical Compounds from Liver for Analysis Using HPLC-
Electrospray/Mass Spectrometry”

AMEND TO READ:
10. Preparatory Methods:

10.1 ETS-8-6.0, “Extraction of Potassium Perflucrooctanesulfonate or Other
Fluorochemical Compounds from Liver for Analysis Using HPLC-
Electrospray/Mass Spectrometry”

REASON:
The method was revised to include extractions of other tissue types and the use of
methyi-tert-butyl ether (MIBE) instead of ethyl acetate in the extraction process.

4. PROTOCOL READS:
11. Analytical Methods:

3M Environmental Laboratory
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laboratory Request Number-U2279
Protocol LRAN-U2279

Amendment Number 4

11.1  FACT-M-2.1, “Analysis of Fluorochemicals in Liver Extracts Using HPLC-

Electrospray/Mass Spectrometry”
AMEND TO READ:
11. Analytical Methods:

11.1 ETS-8-7.0, “Analysis of Potassium Perfluorooctanesulfonate or Other
Fluorochemical Compounds in Liver Extracts Using HPLC-
Electrospray/Mass Spectrometry”

REASON:
The method was revised to include curves plotted by linear regression weighted 1/x
and a reduced cycle time from 13.5 minutes to 3.0 minutes.

5. PROTOCOL READS:

8. Test System
Refer to the Covance protocol #6329-223 for tabular presentation of data. Two
animals each from Groups 1, 3, and 4 were designated as recovery animals and
were allowed at least a 13 week, which may be extended, recovery period after
cessation of treatment.

AMEND TO READ:

8. Test System
A tabular presentation of the test system data will be included in the final report
for this project (FACT Tox-030). Four animals each (two/gender) from Groups 1,
3, and 4 were designated as recovery animals and were observed for a recovery
period after cessation of treatment until study cut-off on March 7, 2000 (Week
80). The observation and analysis of the recovery group Ill animals beyond the
cut-off date of this study will be reported in a new long-term recovery study.

REASON:

Additional animals were assigned to the recovery group following approval of the

protocol for FACT Tox-030. A new study will report the long-term recovery of the

remaining animals from recovery group |l (mid-dose group).

6. PROTOCOL READS:
9. Specimen and Sample Receipt: [Sample Receipt Table]

Expected # of Specimens:
Serum-all animals: 616 from main study, 24 additional from recovery
Urine and feces—recovery animals: 24 urine, 24 feces
Liver-all animals: 44
Collected:
Urine and feces—recovery animals: Day 0, 6, 30, 90 (potential 180)
Total number of test animals: 32

3M Envircnmental Laboratory
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Amendment Number 4

AMEND TO READ:
9. Specimen and Sample Receipt: [Sample Receipt Table}]
# of Specimens:
Serum-all animals: 516 from main study, 280 additional specimens from recovery
Liver—all animals: 42 (eight specimens via biopsy from recovery group)
Total number of test animals: 32
Total number of animals: 48 (12 animals in control group)
Note: 4 animals were not assigned to a study group. Day 0 serum specimens
were collected. Specimens of body tissues and fluids other than serum and liver
specimens will be collected and received from Covance Laboratories (6329-223,
Study T-6295.7).
REASON:
Additional animals were assigned to the recovery group following approval of the
protocol for FACT Tox-030. The recovery period has been extended for the recovery
group. Specimen collection figures shown are through the end of the study 3/07/00.

Amendment Approval

2L 2. CiZidiat v/ forr?

John L. Butenhoff, Ph.D., Sponsor Representative Date

Codaze) M. Sead /27 /oo

Andrew Seacat, Ph.D., Incoming Study Director Date

%%ME/L——\ May - 2~ 2000

Kristen J. Hansen, Ph.D., Outgoing Study Director YDate

M /éa,v 5 / 6’/ 20 o
Dale L. Bacon, La%f)ratory Manager Date
3M Environmental Laboratory
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Study Title
26-Week Capsule Toxicity Study with Perfluorooctane Sulfonic Acid Potassium Salt (T-62953) in
Cynomolgus Monkeys

PROTOCOL AMENDMENT NO. 5

Amendment Date:
August 14, 2000

Performing Laboratory
3M Environmental Technology & Safety Services
3M Environmental Laboratory
935 Bush Avenue
St. Paul, MN 55106

Laboratory Project Identification
ET&SS FACT-TOX-030
Covance #6329-223
LIMS #U2279

3M Environmental Laboratory

3M Environmental Laboratory Page 34



3m Medical Department Szudy: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

Protocol TOX-030

Amendment 5

This amendment modifies the following portion(s) of the protocol:

1. PROTOCOL READS: 2. PURPOSE: This analytical study is designed to determine levels of
potassium perfluorooctanesulfonate (PFOS) in the liver and serum of cynomolgus monkeys.
Additional tissues or fiuids may be analyzed.

AMEND TO READ: Add that select feces samples will be analyzed for PFOS at Centre.
REASON: Feces samples were added after the original protocol was written.

2. PRoTOCOL READS: STUDY LOCATIONS(PAGE 2): Analytical Testing Laboratory: 3M
Environmental Laboratory

AMEND TO READ: 3M Environmental Laboratory and Centre Analytical Laboratories Inc.
(Centre), 3048 Research Drive, State College, PA 16801

REASON: Analyses of feces are assigned to Centre, in addition to the analyses of other
tissues at the 3M Envircnmental Laboratory.

3. ProTocoL READS: SECTIONS 10. PREPARATORY METHODS, 11. ANALYTICAL METHODS
AND 12. DATA QUALITY OBJECTIVES

AMEND TO READ: Add to these sections the most current version of “Determination of
Fluorochemical Residues in Monkey/Rat Feces by LC/MS/MS,” Centre method number
00M-023-003, with ar LOQ in feces of 10 ng/g. The method will incorporate an initial
homogenization step immediately after adding the extraction solvent, using a micro-
homogenizer, to allow fcr complete dispersion of the specimen in the solvent.

REASON: To specify the validated method to be used for feces analyses along with its

anaiytical limits. NOTE: LC/MS/MS is an abbreviation for “liquid chromatography/mass
spectrometry/mass spectrometry.”

4, PROTOCOL READS: SECTION 10. PREPARATORY METHODS AND 11. 3M ANALYTICAL
METHODS

AMEND TO READ: Change to specify that the most current version of the methods listed
should be used.

REASON: To specify that the most appropriate version of the preparatory and analytical
metheds should be used during the course of the study.

3M Environmental Laboratory
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Protocol TOX-030

Amendment 5

S. ProTocoL READS: The amended protocol (Amendment #4) states that Kris J. Hansen, Ph.D.
is the Principal Analytical Investigator for the entire study.

AMEND TO READ: Add Enaksha Wickremesinhe, Ph.D. as the Principal In-kife Investigator at amxs.,
Centre for feces analyses. Arnalyt zan af Jeov

REASON: To specify the PAI at Centre for feces analysis.

6. ProTOCOL READS: SECTION 16. LOCATION OF RAw DATA, RECORDS AND FINAL
REPORTS

AMEND TO READ: Add that Centre will forward all original study-specific raw data to 3M
Environmental Laboratories, together with copies of appropriate facility-specific raw data
applicable to this study. Centre will maintain a copy of the applicable study-specific raw
data, protocol and analytical report in the Centre archives, as well as all original facility
records.

REASON: To specify the archival requirement for the portion of the data developed by
Centre.

7. PROTOCOL READS: SECTION 17. SPECIMEN RETENTION

AMEND TO READ: Add that after the analytical report on feces is signed by the study
director, all feces specimens of this study will be returned to 3M Environmental Laboratory.
These specimens may then be discarded by written direction of the study director. Specimens
of serum and urine may also be discarded by written direction of the study director after the
analytical report for the 3M Environmental Laboratory analyses is signed by the study
director.

REASON:
To specify the handling of all biological fluids, and to define when the quality assurance
verification is considered complete.

3M Environmental Laboratory
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laboratory Request Numbexr-U2279

Study Title
26-Week Capsule Toxicity Study with Perfluorooctane Sulfonic Acid Potassium Salt (T-6295) in
Cynomolgus Monkeys

PROTOCOL AMENDMENT NO. 6

Amendment Date:
September 11, 2000

Performing Laboratory
3M Environmental Technology & Safety Services
3M Environmental Laboratory
935 Bush Avenue
St. Paul, MN 55106

Laboratory Project Identification
ET&SS FACT TOX 030
Covance #6329-223
LIMS #U2279
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Protocol TOX 030

Amendment 6

This amendment madifies the following portion(s) of the protocol:

1. PROTOCOL READS:
8. TEST SYSTEM: Groups 2, 3, and 4 received the test substance daily for 26 weeks, at
concentrations of 0.02, 0.5, and 2.0 mg/kg/day, respectively.

AMEND TO READ:
Groups 2, 3, and 4 received the test substance daily for 26 weeks, at concentrations of 0.03,
0.15, and 0.75 mg/kg/day.

REASON:
Test substance doses were changed after protocol was written. The Covance protocol reflects
the actual doses of test substance that were given.

PROTOCOL READS:

The amended protocol (Amendment Number 4, section 2.) states: On page 2 of the protocal,
Andrew Seacat will be identified as the study director, Kris Hansen will perform the duties of
the principal analytical investigator, and Peter Thomford will be identified in the final report
as the principal in-life investigator as of the date of signature approval of this protocol
amendment.

AMEND TO READ:

Peter Thomford will remain as the Covance Study Director for the purpose of issuing the
Covance final report for the in-life phase of the study.

REASON:

Study directorship was not relinquished by Covance for the in-life phase of the study, since
the animal experimental phase was completed before Amendment Number 4 was issued.

Amendment Approval

l 7 Tt V) 19 e
John L. Butenhoff, PH.D., Sponsor Representative Datc

e //’;’L//MZ(/ /%/ A%mf 7%%/@0

Andrew Seacat, Ph.D., Study Director " Date
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Study Title

26-week Capsule Toxicity Study with Perfluorooctane Sulfonic Acid Potassium Salt
(T-6295) in Cynomolgus Monkeys

Protocol Amendment No. 7

Amendment Date:

September 14, 2000

Performing Laboratory
3M Environmental Technology and Safety Services
3M Environmental Laboratory
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ATTACHMENT C
EXTRACTION AND ANALYTICAL METHODS
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3M ENVIRONMENTAL LABORATORY

METHOD

EXTRACTION OF POTASSIUM PERFLUOROOCTANESULFONATE OR OTHER
FLUOROCHEMICAL COMPOUNDS FROM LIVER FOR ANALYSIS USING HPLC-
ELECTROSPRAY/MASS SPECTROMETRY

Method Number: ETS-8-6.0 Adoption Date: 07’1L‘11

Revision Date: T‘)R

Author: Lisa Clemen, Robert Wynne

Approved By:

N T — o g

Laboratory ;\&anag‘er Date
ZLA%/‘A— 7[744_“ #1495

Group Leader Datc

ﬁgﬂ A LQLM ¢ #/14l34

Technical Reviewer Date

1.0 SCOPE AND APPLICATION

1.1 Scope: This method is for the extraction of potassium perfluorooctanesulfonate (PFOS) or
other fluorochemical compounds from liver.

1.2 Applicable Compounds: Fluorochemical surfactants or other fluorinated compounds.
1.3 Matrices: Rabbit, rat, bovine, and monkey livers or other tissues as designated in the

validation report.

Word 6.0/95 ETS-8-6.0 Page I of 14
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2.0 SUMMARY OF METHOD

2.1 This method describes the procedure for extracting potassium perfluorooctanesulfonate
(PFOS) or other fluorochemical surfactants from liver, or other tissues, using an ion pairing
reagent and methyl-zert-butyl ether (MtBE). In this method, seven fluorochemicals can be
extracted: PFOS, PFOSA, PFOSAA, EtFOSE-OH, PFOSEA, M556, and surrogate
standard. An ion pairing reagent is added to the sample and the analyte ion pair is
partitioned into MtBE. The MtBE extract is transferred to a centrifuge tube and put onto a
nitrogen evaporator until dry. Each extract is reconstituted in 1.0 mL methanol then
filtered through a 3 cc plastic synnge attached to a 0.2 um nylon filter into glass autovials.

2.2 These sample extracts are analyzed following method ETS-8-7.0 or other appropriate
methods.

3.0 DEFINITIONS
3.1 PFOS: perfluorooctanesulfonate (anion of potassium salt) C,F,SO,

3.2 PFOSA: perfluorooctane sulfonylamide CgF,,SO,NH,
3.3 PFOSAA: perfluorooctane sulfonylamido (ethyl)acetate C,F ,SO,N(CH,CH,)CH,CO,

3.4 EtFOSE-OH: 2(N-ethylperfluorooctane sulfonamido)-ethy! alcoho!
C,F,,SO,N(CH,CH,)CH,CH,0OH

3.5 PFOSEA: perfluorooctane sulfonyl ethylamide C,F,,SO,N(CH,CH,)H
3.6 MS556: C,F,,SO,N(H)(CH,COOH)

3.7 Surrogate standard: 1H-1H-2H-2H perfluorooctane sulfonic acid

4.0 WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

4.1.1 Use universal precautions, especially laboratory coats, goggles, and gloves when
handling animal tissue, which may contain pathogens.

5.0 INTERFERENCES

5.1 There are no interferences known at this time.

6.0 EQUIPMENT

6.1 The following equipment is used while performing this method. Equivalent equipment is
acceptable.
6.1.1 Ultra-Turrax T25 Grinder for grinding liver samples
6.1.2 Vortex mixer, VWR, Vortex Genie 2
6.1.3 Centrifuge, Mistral 1000 or IEC
6.1.4 Shaker, Eberbach or VWR

ETS-8-6.0 Page 2 of 14
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6.1.5 Nitrogen Evaporator, Organomation
6.1.6 Balance (sensitivity to 0.100 g)

7.0 SUPPLIES AND MATERIALS

7.1 Gloves

7.2 Dissecting scalpels

7.3 Eppendorf or disposable pipettes

7.4 Nalgene bottles, capable of holding 250 mL and 1 L

7.5 Volumetrc flasks, glass, type A

7.6 [-CHEM vials, 40 mL glass

7.7 Plastic sampule vials, Wheaton, 6 mL (or appropriate size)

7.8 Centrifuge tubes, pelypropylene, 15 mL

7.9 Labels

7.10 Oxford Dispensor - 3.0 to 10.0 ml

7.11 Syringes, capable of measuring 5 pL to 50 pL
7.12 Graduated pipettes

7.13 Syringes, disposable plastic, 3 cc

7.14 Syringe filters, nylon, 0.2 um, 25 mm

7.15 Timer

7.16 Crimp cap autovials and caps

7.17 Campers

Note: Prior to using glassware and bottles, rinse 3 times with methanol and 3 times with Milli-
Q™ water. Rinse syringes a minimum of 9 times with methanol, 3 rinses from 3 separate
vials.

8.0 REAGENTS AND STANDARDS

8.1 Type I reagent grade water, Milli-Q™ or equivalent; all water used in this method should
be Milli-Q™ water and be provided by a Milli-Q TOC Plus™ system

8.2 Sodium hydroxide (NaOH), J.T Baker or equivalent
8.3 Tetrabutylammonium hydrogen sulfate(TBA), Kodak or equivalent
8.4 Sodium carbonate (Na,CO,), J.T. Baker or equivalent
8.5 Sodium bicarbonate (NaHCO,), J.T. Baker or equivalent
8.6 Methy!l-tert-butyl ether, Omnisolv, glass distilled or HPLC grade
8.7 Methanol, Omnisolv, glass distilled or HPLC grade
8.8  Liver, frozen from supplier
8.9 Dry ice from supplier
8.10  Fluorochemical standards
8.10.1 PFOS (3M Specialty Chemical Division), molecular weight = 538

ETS-8-6.0 Page 3 of 14
Extraction of PFOS from Liver

3M Envirormental Laboratcry Page 46



3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

8.10.2 PFOSA (3M Specialty Chemical Division), molecular weight = 499
8.10.3 PFOSAA (3M Specialty Chemical Division), molecular weight = 585
8.10.4 EtFOSE-OH (3M Specialty Chemical Division), molecular weight = 570
8.10.5 PFOSEA (3M Specialty Chemical Division), molecular weight = 527
8.10.6 M556 (3M Specialty Chemical Division), molecular weight = 557

8.10.7 Surrog_ate standard: 4-H, perfluorooctane sulfonic acid (1-H,1-H, 2-H, 2-H
C,F,,SO,H) molecular weight = 428

8.10.8 Other fluorochemicals, as appropriate
8.11 Reagent preparation

NOTE: When preparing larger volumes than listed in reagent, standard, or surrogate
preparation, adjust accordingly.
8.11.1 10 N sodium hydroxide (NaOH): Weigh approximately 200 g NaOH. Pour into a

1000 mL beaker containing 500 mL Milli-Q™ water, mix until all solids are
dissolved. Store in a | L Nalgene bottle.

8.11.2 1 N sodium hydroxide (NaOH): Dilute 10 N NaOH 1:10. Measure 10 mL of
10 N NaOH solution into a 100 mL volumetric flask and dilute to volume using
Milli-Q™ water. Store in a 125 mL Nalgene bottle.

8.11.3 0.5 M tetrabutylammonium hydrogen sulfate (TBA): Weigh approximately 169 ¢
of TBA into 2 1 L volumetric containing 500 mL Milli-Q™ water. Adjust to
pH 10 using approximately 44 to 54 mL of 10 N NaOH (While adding the last mL
of NaOH, add slowly because the pH changes abruptly). Dilute to volume with
Milli-Q™ water. Store in a | L Nalgene bottle.

8.11.3.1 TBA requires a check prior to each use to ensure pH = [0. Adjust as
needed using 1 N NaOH solution.

8.11.4 0.25 M sodium carbonate/sodium bicarbonate buffer (Na,CO,/NaHCO,): Weigh
approximately 26.5 g of sodium carbonate (Na,CO,) and 21.0 g of sodium
bicarbonate (NaHCQ,) into a 1 L volumetric flask and bring to volume with Milli-
Q™ water. Store in a | L Nalgene bottle.

8.12 Standards preparation
8.12.1 Prepare PFOS standards for the standard curve.

8.12.2 Prepare other fluorochemical standards, as appropriate. Multicomponent
fluorochemical standards are acceptable (for example, one working standard
solution containing 1.00 ppm PFQOS, 1.02 ppm PFOSA, 0.987 ppm PFOSAA, and
1.10 ppm EtFOSE-OH.)

8.12.3 Weigh approximately 100 mg of PFOS into a 100 mL volumetric flask and record
the actual weight.

8.12.4 Bring to volume with methanol for a stock standard of approximately 1000 ppm
(ug/mL).

8.12.5 Dilute the stock solution with methanol for a working standard 1 solution of
approximately 50 ppm.

ETS-8-6.0 Page 4 of 14
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8.12.6 Dilute the siock sclution with methanol for a working standard 2 solution of

approx. 5.0 ppm.

8.12.7 Dilute the stock solution with methanol for a working standard 3 solution of
approx. 0.50 ppm.

8.13 Surrogate stock standard preparation

8.13.1 Weigh approximately 50-60 mg of surrogate standard 1-H,1-H, 2-H, 2-H,
CsF1;SO,H into a 50 ml volumetric flask and record the actual weight.

8.13.2 Bring to volume with methanol for a surrogate stock of approximately 1000-1200
ppm.

8.13.3 Prepare a surrogate working standard. Transfer approximately 1.0 ml of surrogate
stock to a 10 ml volumetric flask and bring to volume with methanol for a
working standard of 10-20 ppm. Record the actual volume transferred.

9.0 SAMPLE HANDLING

9.1 All samples are received frozen and must be kept frozen until the extraction is performed.

10.0 QuAaLITY CONTROL
10.1 Matrix blanks and method blanks

10.1.1 An aliquot of 1.0 mL methanol is used as a solvent blank.

10.1.2 Extract two 1.0 mL aliquots of Milli-Q™ water following this procedure and use
as method blanks.

10.1.3 Extract two 1.0 mL aliquots of liver homogenate following this procedure and use
as matrix blanks. Referto 11.1.6.

10.2 Matrix spikes

10.2.1 Prepare and analyze matrix spike and matrix spike duplicate samples to determine
the accuracy of the extraction.

10.2.2 Prepare each spike using a sample chosen by the analyst, usually a control liver
received with each sample set.

10.2.3 Expected concentrations will fall in the mid-range of the initial calibration curve.
Additional spikes may be included and may fall in the low-range of the initial
calibration curve.

10.2.4 Prepare one matrix spike and matrix spike duplicate per 40 samples, with a
minimum of 2 matrix spikes per batch.

10.3 Continuing calibration verifications

10.3.1 Prepare continuing calibration verification samples to ensure the accuracy of the
initial calibration curve.

10.3.2 Prepare, at a minimum, one continuing calibration verification sample per group
of 10 samples. For example, if a sample set = 34, four verifications are prepared
and extracted.

ETS-8-6.0 Page 5 of 14
Extraction of PFOS from Liver

3M Environmental Laboratory Page 48



3m Medical Department Scudy: T-€295.7 Report No. FACT TOX-030
laboratory Request Number-U227S

10.3.3 Prepare each continuing calibration verification from the same matrix used to
prepare the initial curve.

10.3.4 The expected concentrations will fall within the mid-range of the initial
calibration curve. Additional spikes may be included that fall in the low-range of
the initial calibration curve. This is necessary if the analyst must quantitate using
only the low end of the calibration curve (for example, 5 ppb — 100 ppb, rather
than 5_ppb — 1000 ppb).

11.0 CALIBRATION AND STANDARDIZATION

11.1 Prepare matrix calibration standards

11.1.1 Weigh approximately 40 g of liver into a 250 mL Nalgene bottle containing 200
mLs Milli-Q™ water. Grind to 2 homogeneous solution.

11.1.2 If40 g is not available, use appropriate amounts of liver and water to ensure a 1:5
ratio.

11.1.3 Refer to 13.0 to calculate the actual density of liver homogenate and the
concentration of solid liver tissue dispersed in 1.0 mL of homogenate solution.

11.1.5 Add 1| mL of homogenate to a 15 mL centrifuge tube. Re-suspend solution by
shaking between aliquots while preparing a total of eighteen 1 mL aliquots of
homogeneous solution in 15 mL centrifuge tubes.

11.1.6 Two 1 mL aliquots, or other appropriate volume, serve as matrix blanks.

11.1.7 Typically use the standard concentrations and spiking amounts listed in Table 1, at
the end of this section, to spike, in duplicate, two standard curves, for a total of
eighteen samples, two matrix blanks, and two method blanks.

11.1.8 Refer to validation reports ETS-8-6.0 and ETS-8-7.0-V-1 or Attachment B,
which lists the working ranges and the Linear Calibration Range (LCR) for
calibration curves.

11.1.9 Use Attachment C as an aid in calculating the concentrations of the working
standards. Refer to 13.0 to calculate actual concentrations of PFOS in calibration
standards.

11.2 To each working standard, blank, or continuing verification, add appropriate amount of
surrogate working standard for the concentration to fall within the calibration curve range 5
ppb — 1000ppb.
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11.3 Extract spiked liver homogenates following 12.14-12.25 of this method. Use these
standards to establish each initial curve on the mass spectrometer.

Table 1
Approximate Spiking Amounts for Calibration Standards
Working Standard pl Approx. final conc. of
(Approx. Conc.) PFOS in liver
- - Blank
0.50 ppm 2 0.005 ppm
0.50 ppm 4 0.010 ppm
0.50 ppm 10 0.025 ppm
0.50 ppm 20 0.050 ppm
0.50 ppm 40 . 0.100 ppm
5.0 ppm 10 0.250 ppm
5.0 ppm 20 0.500 ppm
5.0 ppm 30 0.750 ppm
50 ppm 4 1.00 ppm

12.0 PROCEDURE

"12.1 Obtain frozen liver samples.

12.2 Cut approximately 1 g of liver using a dissecting scalpel. This part of the procedure 1s best
performed quickly, not allowing the liver to thaw.

12.3 Weigh the sample directly into a tared plastic sampule vial.
12.4 Record the liver weight in the study notebook.

12.5 Return unused liver portions to freezer.

12.6 Add 2.5 mLs of water to sampule vial.

12.7 Grind the sample. Put the grinder probe in the sample and grind for about 2 minutes, or
until the sample is homogeneous.

12.8 Rinse the probe into the sample with 2.5 mLs water using a pipette.

12.9 Take the grinder apart and clean it with methanol after each sample. Refer to AMDT-EP-
22

12.10 Cap the sample and vortex for 15 seconds. Label the sampule vial with the study number,
weight, liver ID, date and analyst initials.
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12.11 Pipette 1.0 mL, or other appropriate volume, of homogenate into a 15 mL polypropylene
centrifuge tube. Label the centrifuge tube with the identical information as the sampule
vial. Refer to attached worksheet for documenting the remaining steps.

12.12 Pipette two | mL aliquots of Milli-Q™ water to centrifuge tubes. These will serve as
method blanks.

12.13 Spike all samples, including blanks and standards ready for extraction with surrogate
standard as described in section 11.2.

12.14 Spike each matirx with the appropriate amount of standard as described in 11.1, or Table 1
of that secticn, for the calibration curve standards. Also prepare matrix spikes and
continuing calibration standards.

12.15 Vortex mix the standard curve samples, matrix spike samples, and continuing calibration
samples for 15 seconds.

12.16 Check to ensure 0.5 M TBA reagent is at pH 10. If not, adjust accordingly.

12.17 To each sample, add 1 mL 0.5 M TBA and 2 mL of the 0.25 M scdium carbonate/sodium
bicarbonate buffer. .

12.18 Using an Oxford Dispenser, add 5 mL methyl-tert-butyl ether.

12.19 Cap each sample and put on the shaker at a setting of 300 rpm, for 20 minutes.

12.20 Centrifuge for 20 to 25 minutes at a setting of 3500 rpm, or until layers are well separated.
12.21 Label a fresh 15 mL centrifuge tube with the same information as in 12.10.

12.22 Remove 4.0 mL of the organic layer to the fresh 15 mL centrifuge tube.

12.23 Put each sample on the analytical nitrogen evaporator until dry, approximately 1 to 2
hours.

12.24 Add 1.0 mL to each centrifuge tube using a graduated pipette.
12.25 Vortex mix for 30 seconds.

12.26 Attach a 0.2 um nylon mesh filter to a 3 cc syringe and transfer the sample to this syringe.
Filter into a 1.5 mL glass autovial or low-volume autovial when necessary.

12.27 Label the autovial with the study number, animal number and gender, sample timepoint,
matrix, final solvent, extraction date, and analyst(s) performing the extraction.

12.28 Cap and store extracts at room temperature or at approximately 4 °C until analysts.

12.29 Complete the extraction worksheet, attached to this document, and tape in study notebook
or include in study binder, as appropriate.
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13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations:

13.1.1 Calculate the average density of the liver homogenate by recording cach mass of
ten separate 1.0 mL aliquots of homogenate.

Average density (mg/mL) = Average mass (mg) of the aliquots

1.0 mL aliquot

13.1.2 Calculate the amount of liver (mg) per 1.0 mL homogenate (or concentration of

dispersed solid tissue per mL of homogenate suspension) using the following
equation:

g of Liver x_Average density* of homogenate (mg/mL)
(g of Liver + g of Water)

* refer to 13.1.1 for details.

13.1.3 Calculate actual concentrations of PFOS and other fluorochemicals in calibration
standards using the following equation:

ul of Standard x Concentration (ug /mL) = Final Concentration (ug/g or mg/kg)
mg Liver/ 1 mL homogenate* of PFOS in Liver

*refer to 13.1.2 for details.

14.0 METHOD PERFORMANCE

14.1 The method detection limit (MDL) is analyte and matrix specific. Refer to MDL report for
specific MDL and limit of quantitation (LOQ) values (refer to Attachments B and C).

14.2 The following quality control samples are extracted with each batch of samples to evaluate
the quality of the extraction and analysis.

14.2.1 Method blanks and matrix blanks.

14.2.2 Matrix spike and matrix spike duplicate samples to determine accuracy and
precision of the extraction.

14.2.3 Continuing calibration verification samples to determine the continued accuracy
of the initial calibration curve.

14.3 Refer to section 14 of ETS-8-7.0 for method performance criteria.

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Sample waste is disposed in biohazard containers, flammable solvent wastc 1s disposed in
high BTU containers, and used glass pipette waste is disposed in broken glass containers
located in the laboratory.
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16.0 RECORDS

16.1 Complete the extraction worksheet attached to this method, and tape in the study notebook
or include in the 3-ring study binder, as appropriate.

17.0 TABLES, DIAGRAMS, FLOWCHARTS, AND YALIDATION DATA
17.1 Attachment A, Extraction worksheet

17.2 Attachment B, MDL/LOQ values and summary

17.3 Attachment C, Calibration standard calculation and concentration worksheet

18.0_REFERENCES
18.1 The validation report associated with this method is ETS-8-6.0 & 7.0-V-1.

18.2 AMDT-EP-22, “Routine Maintenance of Ultra-Turrax T-25"

18.3 FACT-M-1.1, “Extraction of PFOS or Other Anionic Fluorochemical Surfactants from
Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry”

19.0 AFFECTED DOCUMENTS

19.1 ETS-8-7.0, “Analysis of Liver Extracts for Fluorochemicals using HPLC-Electrospray
Mass Spectrometry”

20.0 REVISIONS

Revision Revision
Number. Reason For Revision B Date
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Study # Surrogats Std FCMixStd | FCMixStd | FC Mix Std Comments |
Matnx approx. ppm | approx. 0.5 ppm | approx. 5 ppm | approx. 50 ppm ‘
Box # actual ppm | actual ppm ;| actual ppm | actual ppm
Wk/Day # # # 4
Date Spiked/Analyst
CCVv -
MS
MSD
1 - - -

Blank Liver Homogenate: Sid # Liver amount = o4
Liver Extraction Method : Date & Initials

Spike surrogate and Standard mix, Vortex 15 sec.

Pipette | mL of Liver Solution

Pipette | mL of t0.5 M TBA,pH 10. pH = Std. #

Pipette 2 mL of 0.25 NayC03/0.25M NaHCO3 Buffer Std. #

Dispense 5ml of Methyi-t-Buty! Ether TN-A-

Shake 20 min. Shaker Speed
Centrifuge 20-25 min. Centrifuge Speed
Remove a 4 mL aliquot of organic laver

Put on Nitrogen Evaporator to drvness Evaporator Tempcrature
Add 1.0 mL of Methanol TN-A-

Vortex 30 sec.

Filter using a 3cc B-D svringe with a 0.2um SR{ filter into autosample vial

Cont. Cal. Verifications used the same martrix as for the standard curve.
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MDL/LOQ values for rabbit liver

Report No.

FACT

TOX-C30
laboratory Request Number-U2279

| Compound MDL LOQ | Linear Calibration Range (LCR) }
(ppb) | (ppb) | Approximate concentrations to be used for preparing the f
Standard Calibration Curve :
PFOS 8.45 | 269 |30ppb- 1200 ppb
PFOSA 3.50 11.1 | 12 ppb~ 1200 ppb
PFOSAA 246 78.3 | 30 ppb — 1200 ppb
EtFOSE-OH 108 345 | 60 ppb - 900 ppb* |
MS556 82.3 262 | 60 ppb — 1200 ppb N
PFOSEA 33.9 108 | 30 ppb- 1200 ppb

MDL/LOQ values in rat, bovine, and monkey liver were not statistically determined. Two
curves in each of these-matrices were extracted and analyzed with the rabbit liver curves to
determine equivalence. Responses in the rat, bovine, and monkey liver curves were equivalent to
the rabbit responses, therefore, their MDL and LOQ will be assumed to be equivalent to those
values as determined for the rabbit liver.

Refer to LOQ Summary and MDL study in ETS-8-6.0 & 7.0-V-1 for further information
* EtFOSE-OH estimates only for MDL and LOQ. Did not meet criteria for validation.

Compound: PFOS

,f | Prepared Range of LCR from Range of LCR from Range of LCR from
* Liver | rangeof average ave curve low std low std high std high std
matrix | standards curve curve curve curve curve
‘ | {ppb) (ng/mL) | (ppb) (ng/mL)  (ppb) (ng/mL) | (ppb) (ng‘mL)  (ppb) (ng/mL) | (ppb) (ng/mL) (ppb) (ng/mL)
Rabbit i 6.19-1237 12-1200 12 - 1200 6 - 300 12 - 300 60 - 1200 60 - 1200
Compound: PFOSA
Prepared Range of LCR from Range of [.CR from Range of LCR from
Liver range of average ave curve low std low std high std high std
matrix | standards curve curve curve curve curve
| (pob) (ng/mL) | (ppb) (ng/mL)  (ppb) (ng/mL) | (ppb) (ng'ml)  (ppb) (ng/mL) | (ppb) (ng'mL)  (ppb) (ngrmL)
Rabbit 6.19 - 1237 12 - 1200 12 - 1200 12 - 300 12-300 60 - 1200 60 - 1200
Compound: PFOSAA
Prepared Range of LCR from Range of LCR from Range of LCR from
Liver range of average ave curve low std low std high std high std
matrix standards curve curve curve curve curve
(ppb) (ng/mL) | (ppb) (ng/mL) (ppb) (ng/mL) | (ppb) (ng/mL}  (pob) (ng/mL) | {ppb) (ng'mL)  (ppb) (ng/mL)
E_Rabbit | 6.16-1232 12 - 1200 30-1200 30-900 G0 - 500 N/A N/A
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Compound: EtFOSE-OH
Prepared Range of LCR from Range of LCR from | Range of LCR from |
Liver range of average ave curve low sud lowstd | highsid high std 1
matrix standards curve curve curve ; curve curve !
(ppb) (ng/mL) | (ppb) (ngml) (ppb) (ng/mL) | (ppb) (ng‘/mL) {(ppb) (ng/mL) ; {ppb) (ng'mL) {ppb) (ng/imL) ‘
Rabbit 6.17 - 1235 31-900 31-900 N/A N/A \ N/A N/A
Compound: PFOSEA
Prepared Range of LCR from Range of LCR from ! Range of LCR from
Liver range of average ave curve low std low std high std high std
matrix | standards curve curve curve i curve curve
| (ppb) (ng/mL) | (ppb) (ng/mL) (ppb) (ng/mL) | (ppb) (ng'ml)  (ppb) (ng/mL) | (ppb) (ng/mL)  (ppb) (ng/mL)
1
l Rabbit 6.17-1235 |- 31-1200 31-1200 N/A N/A { N/A N/A J
Compound: M556
{ ! Prepared Range of LCR from Range of LCR from ‘ Range of LCR from
: Liver range of average ave curve low std lowstd ¢ highstd high std
matrix standards curve curve curve i curve curve
{ppb) (ng/mL) § (ppb) (ng/mL)  (ppd) (ng/mL) | (ppb) (ng/mLl) (ppb) (ng/mL) ! (pph) (ng/ml.)  (ppb) (ng/mL)
Rabbit ! 6.17 - 1235 31-1200 60 - 1200 N/A N/A } N/A N/A
| 1
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Prep date(s):
Analyte(s):
Sample matrix:

Method/revision:
Target analyte(s):

FC mix std approx. 0.500 ppm:

Report Nc.

Ion Pair Standard Curves - Tissue

FC mix std approx. 5.00 ppm:
FC mix std approx. 50.0 ppm:
Surrogate std approx. 100 ppm:

Standard number:

Equipment number:
Final solvent and TN:
Blank liver/identifier:

Actual concentrations of standards in the FC mix

FACT

| PFOS PFOSA t PFOSAA | EtFOSE | PFOSEA M536 All All
i Stdconc | Std conc ] Std conc | Stdconc | Stdconc | Std conc Std conc | Am'tspiked | Density
ug/mL ug/mL ug/mL ug/mL ug/mL ug/mL | ug/mL mL g
I 0.500 0.500 0.500 0.500 0.500 0.500 0.002 0.167
I 0500 | 0.500 0.500 | 0.500 0.500 0.500 0.004 0.167
i 0.500 0.500 0.500 | 0.500 0.500 0.500 0.010 0.167
L 0.500 0.500 : 0.3500 0.500 0.560 | 0.500 0.020 0.167
. 0.500 0.500 ; 0.500 0.500 0.500 | 0.500 0.040 0.167
5.00 5.00 5.00 5.00 5.00 5.00 0.010 0.167
5.00 5.00 5.00 5.00 5.00 500 0.020 0.167
5.00 5.00 5.00 5.00 5.00 5.00 0.030 0.167
[ 300 50.0 50.0 50.0 50.0 50.0 0.004 0.167
Calculated concentrations of standards in the sample matrix
{ PFOS PFOSA | PFOSAA | EtFOSE | PFOSEA M556 Surrogate |  All
" Final Final | Final conc Final Final Final Std conc | Std conc Am't
conc | conc ng/g conc conc | conc ng/g ! ng/ml. spiked
ngig ng/g ng'g ng/lg | ngyg | . I mL
;599 5.99 5.99 \ 599 599 ¢ 3599 | 100 | 0.003
L 120 12.0 12.0 12.0 12.0 12.0
299 29.9 299 299 29.9 29.9 Surrogate
59.9 59.9 55.9 59.9 59.9 59.9 Final conc
120 120 120 120 120 120 ng/mL
299 299 299 299 299 299 0.500
599 599 | 599 599 599 599
{ 898 898 | 898 898 898 898
L1198 | 1198 [ 1198 | 1198 1198 1198
Validated ranges — approximate concentrations
! Liver PFOS i  PFOSA PFOSAA EtFOSE-OH | POAA | PFOSEA
i Rabbit 5-1000 ppb { 5-1000 ppb 5-1000 ppb 5-1000ppb | S5-1000ppb | 5-1000ppb !
| Bovine Estimates only, use rabbit values.
| Rat Estimates only, use rabbit values.
[ Monkey Estimates only, use rabbit values.
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3M ENVIRONMENTAL LABORATORY

METHOD

ANALYSIS OF POTASSIUM PERFLUOROOCTANESULFONATE OR OTHER
FLUOROCHEMICALS IN LIVER EXTRACTS USING
HPLC-ELECTROSPRAY/MASS SPECTROMETRY

Method Number: ETS-8-7.0 Adoption Date: 0 }/ 21148

Revision Date: NA

Author: Lisa Clemen, Glenn Langenburg

Approved By:

DAL LAY/

Laboratory Manager Date

% / P2 /9171————- 114199
Group Leader Date
_( s A C«Pilrnl’« 07//1/{})?
Technical Reviewer Datc

1.0 SCOPE AND APPLICATION

1.1 Scope: This method is for the analysis of liver extracts for fluorochemical surfactants using
HPLC-electrospray/mass spectrometry.

1.2 Applicable Compounds: Fluorochemical surfactants or other fluorinated compounds, or
other ionizable compounds.

1.3 Matrices: Rabbit, rat, bovine, monkey liver, or other tissues as designated in the validation
report.
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2.0 SUMMARY OF METHOD

2.1 This method describes the analysis of fluorochemical surfactants extracted from liver using
HPL C-electrospray/mass spectrometry, or similar system as appropriate. The analysis is
performed by monitoring a single ion characteristic of a particular fluorochemical, such as
the perfluorooctanesulfonate (PFOS) anion, m/z = 499. Additionally, samples may be
analyzed using a tandem mass spectrometer to further verify the identity of a compound by
detecting daughter ions of the selected parent ion.

3.0 DEFINITIONS

3.1 Atmospheric Pressure Yonization (API): The Micromass Quattro II triple quadrupole
systems allow for various methods of ionization by utilizing various sources, probes, and
interfaces. These include but are not limited to: Electrospray lonization (ESI), Atmospheric
Pressure chemical [onization (APcI), Thermospray, etc. The ionization process in these
techniques occurs at atmospheric pressure (i.e. not under a vacuum).

3.2 Electrospray lonization (ES, ESI): a method of ionization performed at atmospheric
pressure, whereby ions in solution are transferred to the gas phase via tiny charged droplets.
These charged droplets are produced by the appiication of a strong electrical field.

3.3 Mass Spectrometry, Mass Spectrometer (MS), Tandem Mass Spectrometer (MS/MS):
The APIT Quattro II triple quadrupole mass spectrometer is equipped with two quadrupoie
mass selective detectors and a collision cell. Ions are selectively discriminated by mass to
charge ratio (m/z) and subsequently detected. A single MS may be employed for ion
detection or an ion may be selected in the first quadrupole, fragmented in the collision cell,
and these fragments may be analyzed in the second quadrupole.

3.4 Conventional vs. Z-spray probe interface: The latest models of Micromass Quattro II
tniple quadrupele (post 1998) utilize a “Z-spray” conformation. The spray emitted from a
probe is orthogonal to the cone aperture. In the conventional conformation it is aimed
directly at the cone aperture, after passing through a tortuous pathway in the counter
electrode. Though the configuration is different, the methods of operation, clcaning, and
maintenance are the same. However, Z-spray components and conventional components are
not compatible with one another, but only with similar systems (i.e. Z-spray components are
compatible with other Z-spray systems, etc.)

3.5 Mass Lynx Software: System software designed for the specific operation of these Quattro
II triple quadrupole systems. Currently MassLynx has Windows 95 and WindowsNT 4.0
versions. All versions are similar. For more details refer to the manual specific to the
instrument (Micromass Quattro II triple quadrupole MassLynx or MassLynx NT User’s

Guide).

4.0_ WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

4.1.1 Use caution with the voltage cables for the probe. When engaged, the probe
emplovs a voltage of approximately 5000 Volts.
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4.1.2 When handling samples or solvents wear appropriate protective gloves, eyewear,
and clothing.

4.2 Cautions:

4.2.1 Operate the solvent pumps below a back pressure of 400 bar (5800 psi). If the back
pressure exceeds 400 bar, the HP1100 will initiate automatic shutdown.

4.2.2 Do not run solvent pumps to dryness.

5.0 INTERFERENCES

5.1  To minimize interferences when analyzing samples, Teflon shall not be used for sample
storage or any part of instrumentation that comes in contact with the sample or extract.

6.0 EQUIPMENT

6.1 Equipment listed below may be modified in order to optimize the system. Document any
modifications in the raw data as method deviations.

6.1.1 Micromass Quattro II triple quadrupole Mass Spectrometer equipped with an
electrospray ionization source.

6.1.2 HP1100 low pulse solvent pumping system, solvent degasser, column
compartment, and autosampler

7.0 SUPPLIES AND MATERIALS

7.1 Supplies-
7.1.1 High purnty grade air regulated to approximately 100 psi (house air system)

7.1.2 HPLC analytical column, specifics to be determined by the analyst and documented
in the raw data

7.1.3 Capped autovials or capped 15 ml centrifuge tubes

8.0 REAGENTS AND STANDARDS

8.1 Reagents
8.1.1 Methanol, HPLC grade or equivalent

8.1.2 Milli-Q™ water (ASTM type 1), all water used in this method should be ATSM
type I, or equivalent, and be provided by a Milli-Q TOC Plus system or other
vendor

8.1.3 Ammonium acetate, reagent grade or equivalent
8.1.3.1 When preparing different amounts than those listed, adjust accordingly.

8.1.3.2 2.0 mM ammonium acetate solution: Weigh approximately 0.300 g
ammonium acetate. Pour into a 2000 mL volumetric container containing
2000 mL Milli-Q™ water, mix until all solids are dissolved. Store at room
temperature.
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8.2 Standards

8.2.1 Typically two method blanks, two matrix blanks, and eighteen matrix standards are
prepared during the extraction procedure. Refer to ETS-8-6.0.

9.0 SAMPLE HANDLING

9.1  Fresh matrix standards are prepared with each analysis. Extracted standards and samples
are stored in capped autovials or capped 15 ml centrifuge tubes until analysis.

9.2 If analysis will be delayed, extracted standards and samples may be stored at room
temperature, or refrigerated at approximately 4° C, until analysis can be performed.

10.0 QuAaLITY CONTROL
10.1 Method Blanks™and Matrix Blanks

10.1.1 Solvent blanks, method blanks, and matrix blanks are prepared and analyzed with
each batch to determine contamination or carryover.

10.1.2 Analyze a method blank and a matrix blank prior to each calibration curve.
10.2 Matrix Spikes

10.2.1 Matrix spikes are prepared and analyzed to determine the matrix effect on the
recovery efficiency.

10.2.2 Matrnix spike duplicates are prepared and analyzed to measure the precision and the
recovery for each analyte.

10.2.3 Analyze a matrix spike and matrix spike duplicate per forty samples. With a
minimum of 2 spikes per batch.

10.2.4 Matrix spike and matrix spike duplicate concentrations will fall in the mid-range of
the initial calibration curve. Additional spike concentrations may fall in the low-
range of the initial calibration curve.

10.3 Continuing Calibration Checks

10.3.1 Continuing calibration verifications are analyzed to verify the continued accuracy
of the calibration curve.

10.3.2 Analyze a mid-rangc calibration standard every tenth sample, with a minimum of
one per batch.

11.0 CALIBRATION AND STANDARDIZATION

11.1 Analyze the extracted matrix standards prior to and following each set of sample extracts.
The average of two standard curves will be plotted by linear regression (v = mx + b),
weighted 1/x, not forced through the origin, using MassLynx or other suitable software.

11.2 Ifthe curve does not meet requirements perform routine maintenance or reextract the
standard curve (if necessary) and reanalyze.
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11.3 For purposes of accuracy when quantitating low levels of analyte, it may be necessary to
use the low end of the calibration curve rather than the full range of the standard curve.
Example: when attempting to quantitate approximately 10 ppb of analyte, generate a
calibration curve consisting of the standards from 5 ppb to 100 ppb rather than the full
range of the curve (5 ppb to 1000 ppb). This will reduce inaccuracy attributed to linear
regression weighting of high concentration standards.

12.0 PROCEDURES
12.1 Acquisition Set up

12.1.1 Set up the sample list.

12.1.1.1 Assign a sample list filename using MO-DAY-last digit of year-increasing
letter of the alphabet starting with a

12.1.1.2 Assign a method (MS file) for acquiring

12.1.1.3 Assign an HPLC program (Inlet file)

12.1.1.4 Type in sample descriptions and vial position numbers

12.1.2 To create a method click on method in the Acquisition control panel then mass
spectrometer headings and select SIR (Single Ton Recording) or MRM (Multiple
Reaction Monitoring). Set Ionization Mode as appropriate and mass to 499 or other
appropriate masses. A full scan is usually collected along with the SIRs. Save
acquisition method. If MS/MS instruments are employed, additional product ion

fragmentation information may be collected. Refer to Micromass MassLynx
GUIDE TO DATA ACQUISITION for additional information and MRM.

12.1.3 Typically the analytical batch run sequence begins and ends with a set of extracted
matnx standards.

12.1.4 Samples are analyzed with a continuing calibration verification injected standard
after every tenth sample. Solvent blanks should be analyzed periodically to
monitor possible analyte carryover and are not considered samples but may be
included as such.

12.2 Using the Autosampler
12.2.1 Set up sample tray according to the sample list prepared in Section 12.1.1.

12.2.2 Set-up the HP1100/autosampler at the following conditions or at conditions the
analyst considers appropriate for optimal response. Record actual conditions in the
instrument logbook:

12.2.2.1 Sample size = 10 uL injection
12.2.2.2 Inject/sample = 1

12.2.2.3 Cycle time = 9 minutes
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12.2.2.4 Solvent ramp conditions

Time MeOH 2.0mM
Ammonium acetate
' 0.00 min. 40% 60%
i 1.0 min. 40% 60%
4.5 min. 95% 5%
) 6.5 min. 95% 5%
7.0 min. 40% 60%
9.0 mt. 40% 60%

12.2.2.5 Press the “Start” button.
12.3 Instrument Set-up

12.3.1 Refer to ETS-9-24.0, “Operation and Maintenance of the Micromass Quattro I1
Triple Quadrupole Mass Spectrometer Fitted with an Atmospheric Pressure
Ionization Source,” for more details. -

12.3.2 Check the solvent level in reservoirs and refill if necessary.

12.3.3 Check the stainless steel capillary at the end of the probe. Use an eyepiece to check
the tip. The tip should be flat with no jagged edges. If the tip is found to be
unsatisfactory, disassemble the probe and replace the stainless steel capillary.

12.3.4 Tum on the nitrogen.

12.3.5 Open the tune page. Clicks on operate to initiate source block and desolvation
heaters.

12.3.6 Open the Inlet Editor.

12.3.6.1 Set HPLC pump to “On”
12.3.6.2 Set the flow to 10 - 500 uL/min or as appropriate

12.3.6.3 Observe droplets coming out of the tip of the probe. A fine mist should be
expelled with no nitrogen leaking around the tip of the probe. Readjust
the tip of the probe if no mist is observed

12.3.6.4 Allow to equilibrate for approximately 10 minutes.

12.3.7 The instrument uses these parameters at the following settings. These settings may
change in order to optimize the response:

12.3.7.1 Drying gas 250-400 liters/hour
12.3.7.2 ESI nebulizing gas 10-15 liters/hour
12.3.7.3 HPLC constant flow mode flow rate 10 - 500 pL/min

12.3.7.4 Pressure <400 bar (This parameter is not set, it 1s a guide to ensure the
HPLC is operating correctly.)

12.3.7.5 Source block temperature 150°

12.3.7.6 Desolvation temperature 250°
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12.3.8 Print the tune page, with its parameters, and store it in the study binder with a copy
taped into the instrument log.

12.3.9 Click on start button in the Acquisition Control Panel (this may vary among
MassLynx versions, refer to appropriate MassLynx User’s Guide). Ensure start and
end sample number includes all samples to be analyzed.

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations:

13.1.4 Calculate matrix spike percent recoveries using the following equation:

% Recovery = Observed Result - Background Result x 100
Expected Result

13.1.5 Calculate percent difference using the following equation:

% Difference = Expected Conc. - Calculated Conc. x 100
Expected Conc.

13.1.6 Calculate actual concentrations in matrix (1g/g):

{ng of PFOS calc. from std. Curve x_Dilution Factor) x 1 ug
(Initial Weight of Liver (g) 1000 ng
Final Volume (mL)

14.0 METHOD PERFORMANCE

14.1 Method Detection Limit (MDL) and Limit of Quantitation (LOQ) are method, analyte, and
matrix specific. Refer to ETS-8-6.0, Attachment B for a listing of current validated MDL
and LOQ values.

14.2 Solvent Blanks, Method Blanks and Matrix Blanks

14.2.1 Solvent blanks, method blanks, and matrix blanks must be below the lowest
standard in the calibration curve.

14.3 Calibration Curves

14.3.1 The r value for the calibration must be 0.980 or better.
14.4 Matrix Spikes

14.4.1 Matrix spike percent recoveries must be within + 30% of the spiked concentration.
14.5 Continuing Calibration Verification

14.5.1 Continuing calibration verification percent recoveries must be within = 30% of the
spiked concentration.

14.6 If criteria listed in the method performance section are not met, maintenance may be
performed on the system and samples reanalyzed or other actions as determined by the
analyst. Document all actions in the appropriate logbook.
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14.7 If data are to be reported when performance criteria have not been met, the data must be
footnoted on tables and discussed in the text of the report.

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Sample extract waste and flammable solvent is disposed in high BTU containers, and glass
pipette waste is disposed in broken glass containers located in the laboratory.

16.0 RECORDS

16.1 Each page generated for a study must have the following information included either in the
header or hand written on the page: study or project number, acquisition method,
integration method, sample name, extraction date, dilution factor (if applicable), and
analyst.

16.2 Pnnt the tune paée, sample list, and acquisition method from MassLynx to include in the
appropriate study folder. Copy these pages and tape into the instrument runlog.

16.3 Plot the calibration curve by linear regression, weighted 1/x, then print these graphs and
store in the study folder. )

16.4 Print data integration summary, integration method, and chromatograms from MassLynx
and store in the study folder.

16.5 Summarize data using suitable software (Excel 5.0+) and store in the study folder, refer to
Attachment A for an example of a summary spreadsheet.

16.6 Back up electronic data to appropriate medium. Record in study notebook the file name
and location of backup electronic data.

17.0 TABLES, DIAGRAMS, FLOWCHARTS, AND VALIDATION DATA
17.1 Attachment A: ETS-8-7.0 Data summary spreadsheet

18.0 REFERENCES

18.1 FACT-M-2.1, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry™

18.2 ETS-9-24.0, “Operation and Maintenance of the Micromass Atmospheric Pressure
Ionization/Mass Spectrometer Quattro II triple quadrupole Systems™

18.3 The validation report associated with this method is ETS-8-6.0 & 7.0-V-1

19.0 AFFECTED DOCUMENTS

19.1 ETS-8-6.0, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Liver or Fluid for Analysis Using HPLC-Electrospray/Mass
Spectrometry”

ETS-8-7.0 Page 8 of 10
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20.0 REVISIONS

Revision Revision
Number Reason For Revision Date
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Laboratory Study #

Study:

Test Material:

Matrix/Final Solvent:
Method/Revision:

Analytical Equipment System Number:
Instrument Software/Version:
Filename:

R-Squared Value:

Slope:

Y Intercept:

Date of Extraction/Analyst:
Date of Analysis/Analyst:

FACT TOX-030

Group Sample# Concentration Inmtial Wit, Dilution
Dose ng/g g . Factor

Final Conc.
ug/g

Slope: Taken from linear regression equation.

Group/Dase: Taken from the study folder.

Sample#: Takern from the study folder.

Concentration (ng/g): Taken from the MassLynx integration summary.

[nitial Wt. (g): Taken from the study folder.

Dilution Factor: Taken from the study folder.

Final Conc. (ug/g): Calculated by dividing the initial volume from the concentration

Attachment A: Summary Sprcadsheet ETS-8-7.0
Analysis of Liver Extract Using ES/MS
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3M ENVIRONMENTAL LLABORATORY

METHOD

EXTRACTION OF POTASSIUM PERFLUOROOCTANESULFONATE OR OTHER
FLUOROCHEMICAL COMPOUNDS FROM SERUM FOR ANALYSIS USING HPLC-
ELECTROSPRAY/MASS SPECTROMETRY

Method Number: ETS-8-4.1 Adoption Date: 03/01/99

Revision Date: 4/27/99

Author: Lisa Clemen, Glenn Langenburg

Approved By:
’> / )6«,\/\ 4’/17/5;“
Laboratory Managei' Date
/
Voo L 4/ /99
Group Leader Date
) / o
Ao A Lot TEDEE,
Technical Reviewer Date

1.0 SCOPE AND APPLICATION

1.1 Scope: This method is for the extraction of potassium perfluorooctanesulfonate (PFOS)
or other fluorochemical compounds from serum.

1.2 Applicable compounds: Fluorochemical surfactants or other fluorinated compounds.

1.3 Matrices: Rabbit, rat, bovine, monkey, and human serum or other fluids as designated in
the validation report.

Word 6/95 ETS-8-4.1 Page 1 of 14
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2.0 SUMMARY OF METHOD

2.1

-

2.2

This method describes the procedure for extracting potassium perfluorooctanesulfonate
(PFQOS) or other fluorochemical surfactants from serum, or other fluids, using an ion
pairing reagent and methyl-rert-butyl ether (MtBE). In this method, seven
fluorochemicals were extracted: PFOS, PFOSA, PFOSAA, EtFOSE-OH, PFOSEA,
MS556, and surrogate standard (see 3.0 Definitions). An ion pairing reagent is added to
the sample and the analyte ion pair is partitioned into MtBE. The MtBE extract is
removed and put onto a nitrogen evaporator until dry. Each extract is reconstituted in 1.0
mL of methanol, then filtered through a 3 cc plastic syringe attached to a 0.2 um nylon
filter into glass autovials.

These sample extracts are analyzed following method ETS-8-5.1 or other appropriate
methods.

3.0 DEFINITIONS

3.1 PFOS: perfluorooctanesulfonate (anion of potassium salt) C;F,,SO;
3.2 PFOSA: perfluorooctane sulfonylamide CSI;”SO:.\H“{2
3.3 PFOSAA: perfluorooctane sulfonylamido (ethyl)acetate C,F,,SO,N(CH,CH,)CH,CO;
3.4 EtFOSE-OH: 2(N-ethylperfluorooctane sulfonamido)-ethyl alcohol
C,F,,SO,N(CH,CH,)CH,CH,0H
35 PFOSEA.: perfluorooctane sulfony! ethylamide C,F,,.SO,N(CH,CH,)H
3.6  M556: CF,,SO,N(H)(CH,COOH)
3.7 Surrogate standard: 1H-1H-2H-2H perfluorooctane sulfonic acid
4.0 WARNINGS AND CAUTIONS
4.1 Health and safety warnings
4.1.1 Use universal precautions, especially laboratory coats, goggles, and gloves when
handling animal tissue, which may contain pathogens.
5.0 INTERFERENCES
5.1 There are no interferences known at this time.
6.0 EQUIPMENT
6.1 The following equipment is used while performing this method. Equivalent equipment is

3M Environmental Laboratory

acceptable.

6.1.1 Vortex mixer, VWR, Vortex Genie 2
6.1.2 Centrifuge, Mistral 1000 or [EC
6.1.3 Shaker, Eberbach or VWR

ETS-8-4.1 Page 2 of 14
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6.1.4 Nitrogen evaporator, Organomation
6.1.5 Balance (+0.100 g)

7.0 SUPPLIES AND MATERIALS

7.1 Gloves

7.2 Eppendorf or.disposable pipettes

7.3 Nalgene bottles, capable of holding 250 mL and 1 L
74 Volumetric flasks, glass, type A

7.5 I-CHEM vials, glass, 40 mL glass

7.6  Centrifuge tubes, polypropylene, 15 mL

7.7 Labels -

7.8 Oxford Dispenser — 3.0 to 10.0 mL

7.9 Syringes, capable of measuring 5 pL to 50 uL
7.10  Graduated pipettes .

7.11 Syringes, disposable plastic, 3 cc
7.12  Syringe filters, nylon, 0.2 um, 25 mm
7.13  Timer

7.14 Crimp cap autovials and caps

7.15  Crimpers

Note: Prior to using glassware and bottles, rinse 3 tumes with methanol and 3 times with

Milli-Q™ water. Rinse syringes a minimum of 9 times with methanol, 3 rinses from 3
separate vials.

8.0 REAGENTS AND STANDARDS

8.1 Type I reagent grade water, Milli-Q™ or equivalent; all water used in this method should
be Milli-Q™ water and may be provided by a Milli-Q TOC Plus™ system

8.2 Sodium hydroxide (NaOH), J.T Baker or equivalent

8.3 Tetrabutylammonium hydrogen sulfate(TBA), Kodak or equivalent

8.4 Sodium carbonate (Na,CO,), J.T. Baker or equivalent

8.5 Sodium bicarbonate (NaHCO,), J.T. Baker or equivalent

8.6 Methy!l-T-Buty! Ether, Omnisolv, glass distilled or HPLC grade

8.7 Methanol, Omnisolv, glass distilled or HPLC grade

8.8  Serum or blood, frozen from supplier

8.9 Fluorochemical standards
8.9.1 PFOS (3M Specialty Chemical Division), molecular weight = 538
8.9.2 PFOSA (3M Specialty Chemical Division), molecular weight = 499

ETS-8-4.1 Page 3 of 14
Extraction of PFOS from Scrum

3M Environmental Laboratory Page 70



3m Medical Department Study: T-6295.7 Report No. FACT TOX-030C
laboratory Request Number-U2275

8.9.3 PFOSAA (3M Specialty Chemical Division), molecular weight = 585
8.9.4 EtFOSE-OH (3M Specialty Chemical Division), molecular weight = 570
8.9.5 PFOSEA (3M Specialty Chemical Division), molecular weight = 527
8.9.6 MS556 (3M Specialty Chemical Division), molecular weight = 557

8.9.7 Surrogate standard: 4-H, perfluorooctane sulfonic acid (1-H,1-H, 2-H, 2-H
C,F,;SO,H) molecular weight = 428

8.9.8 Other fluorochemicals, as appropriate
8.10 Reagent preparation

NOTE: When preparing larger volumes than listed in reagent, standard, or surrogate
preparation, adjust accordingly.

8.10.1 10 N sadium hydroxide (NaOH): Weigh approximately 200 g NaOH. Pour into a
1000 mL beaker containing 500 mL Milli-Q™ water, mix until all solids are
dissolved. Storein a 1 L Nalgene bottle.

8.10.2 1 N sodium hydroxide (NaOH): Dilute 10 N NaOH 1:10. Measure 10 mL of 10
N NaOH solution into a 100 mL volumetric flask and dilute to volume using
Milli-Q™ water. Store in a 125 mL Nalgene bottle.

8.10.3 0.5 M tetrabutylammonium hydrogen sulfate (TBA): Weigh approximately 169 g
of TBA into a 1 L volumetric containing 500 mL Milli-Q™ water. Adjust to pH
10 using approximately 44 to 54 mL of 10 N NaOH (While adding the last mL of
NaOH, add slowly because the pH changes abruptly). Dilute to volume with
Milli-Q™ water. Store ina 1 L Nalgene bottle.

8.10.3.1 TBA requires a check prior to each use to ensure pH = 10. Adjust as
needed using 1 N NaOH solution.

8.10.4 0.25 M sodium carbonate/sodium bicarbonate buffer (Na,CO,/NaHCO,): Weigh
approximately 26.5 g of sodium carbonate (Na,CO,) and 21.0 g of sodium
bicarbonate (NaHCO,) into a | L volumetric flask and bring to volume with Milli-
Q™ water. Store in a I L Nalgene bottle.

8.11 Standards preparation
8.11.1 Prepare PFOS standards for the standard curve.

8.11.2 Prepare other fluorochemical standards, as appropriate. Multicomponent
fluorochemical standards are acceptable (for example, one working standard
solution containing 1.00 ppm PFOS, 1.02 ppm PFOSA, 0.987 ppm PFOSAA, and
1.10 ppm EtFOSE-OH.)

8.11.3 Weigh approximately 100 mg of PFOS into a 100 mL volumetric flask and record
the actual weight.

8.11.4 Bring to volume with methanol for a stock standard of approximately 1000 ppm
(ng/mL).

8.11.5 Dilute the stock solution with methanol for a working standard 1 solution of
approximately 50 ppm.

8.11.6 Dilute working standard 1 with methano! for a working standard 2 solution of
approx. 5.0 ppm.

ETS-8-4.1 Page 4 of 14
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8.11.7 Dilute working standard | with methanol for a working standard 3 solution of
approx. 0.50 ppm.

8.12 Surrogate stock standard preparation

8.12.1 Weigh approximately 50-60 mg of surrogate standard 1-H,1-H, 2-H, 2-H,
C¢F,SO,H into a 50 mL volumetric flask and record the actual weight.

8.12.2 Bring to volume with methanol for a surrogate stock of approximately 1000-1200
ppm.
8.12.3 Prepare a surrogate working standard. Transfer approximately 1 mL of surrogate

stock to a 10 mL volumetric flask and bnng to volume with methanol for a
working standard of 100 ppm. Record the actual volume transferred.

9.0 SampLE HANDLING
9.1 All samples are recetved frozen and must be kept frozen until the extraction is performed.

9.2 Allow samples to thaw to room temperature prior to extraction.

10.0 QUALITY CONTROL
10.1 Solvent Blanks, Method blanks and matrix blanks
10.1.1 An aliquot of 1.0 mL methanol is used as a solvent blank.

10.1.2 Extract two 1.0 mL aliquots of Milli-Q™ water following this procedure and use
as method blanks.

10.1.3 Extract two 1.0 mL aliquots of the serum following this procedure and use as
matrix blanks. See 11.1.4.

10.2  Matrix spikes

10.2.1 Prepare and analyze matrix spike and matrix spike duphcate samples to determine
the accuracy of the extraction.

10.2.2 Prepare each spike using a sample chosen by the analyst, usually the control
matrix received with each sample set.

10.2.3 Expected concentrations will fall in the mid-range of the initial calibration curve.
Additional spikes may be included and may fall in the low-range of the initial
calibration curve.

10.2.4 Prepare one matrix spike and matrix spike duplicate per 40 samples, with a
minimum of 2 matrix spikes per batch.

10.3 Continuing calibration checks

10.3.1 Prepare continuing calibration check samples to ensure the accuracy of the initial
calibration curve.

10.3.2 Prepare, at a minimum, one continuing check per group of 10 samples. For
example, if a sample set = 34, four checks are prepared and extracted.

10.3.3 Prepare each continuing calibration check from the same matrix used to prepare
the initial curve.

ETS-8-4.1 Page 5 of 14
Extraction of PFOS from Serum

3M Environmental Laboratory Page 72



3m Medical Department Study: T-6295.7 Report No. FACT TOX-230
laboratory Reguest Number-U2272

10.3.4 The expected concentrations will fall within the mid-range of the initial
calibration curve. Additional spikes may be included that fall in the low-range of
the initial calibration curve. This is necessary if the analyst must quantitate using
only the low end of the calibration curve (for example, 5 ppb - 100 ppb, rather
than
5 ppb - 1000 ppb).

11.0 CALIBRATION AND STANDARDIZATION

11.1  Prepare matrix calibration standards
11.1.1 Transfer 1 mL of serum to a 15 mL centrifuge tube.

11.1.2 If most sample volumes are less than 1.0 mL, extract standards with matrix
volumes equal to the sample volumes. Do not extract less than 0.50 mL of
matrix. Record each sample volume on the extraction sheet.

11.1.3 While preparing a total of twenty aliquots in 15 mL centrifuge tubes, mix or shake
between aliquots.

11.1.4 Two 1 mL aliquots, or other appropriate volume, serve as matrix blanks.
Typically use the standard concentrations and spiking amounts listed in Table 1,
at the end of this section, to spike, in duplicate, two standard curves, for a total of
eighteen standards, two matrix blanks, and two method blanks.

11.1.5 Refer to validation report ETS-8-4.0 & ETS-8-5.0-V-1, which lists the working
ranges and the Linear Calibration Range (LCR) for calibration curves.

11.1.6 Use Attachment D as an aid in calculating the concentrations of the working
standards. See Section 13.0 to calculate actual concentrations of PFOS in
calibration standards.

11.2  To each standard, blank, or continuing check, add appropriate amount of surrogate
working standard for the concentration to fall within the calibration curve range 5 ppb -
1000 ppb.

11.3  Extract spiked matrix standards following 12.6-12.16 of this method. Use these standards
to establish each initial curve on the mass spectrometer.
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Table 1
Approximate spiking amounts for standards and spikes
Using 1.0 mL of matrix
Working standard ul Approx. final conc. of
(approx. conc.) analyte in matrix
s - - Blank
0.500 ppm 10 0.005 ppm
0.500 ppm 20 0.010 ppm
5.00 ppm 5 0.025 ppm
5.00 ppm 10 0.050 ppm
5.00 ppm 20 0.100 ppm
50.0 ppm 5 0.250 ppm
50.0 ppm 10 “0.500 ppm
50.0 ppm 15 0.750 ppm
50.0 ppm 20 . 1.00 ppm

12.0 PROCEDURE

12.1  Obtain frozen samples and allow to thaw at room temperature or in a lukewarm
waterbath.

12.2  Vortex mix for 15 seconds, then transfer 1.0 mL or other appropriatc volume to a 15 mL
polypropylene centrifuge tube.

12.3 Return unused samples to freezer after extraction amounts have been removed.
12.4 Record the initial volume on the extraction worksheet.

12.5  Label the tube with the study number, sample 1D, date and analyst initials. See attached
worksheet for documenting the remaining steps.

12.6  Spike all samples, including blanks and standards, ready for extraction with surrogate
standard as described in 11.2.

12.7 Spike each matrix with the appropriate amount of standard as described in 11.1, or Table
1 in that section, for the calibration curve standards. Also prepare matrix spikes and
continuing calibration standards.

12.8 Vortex mix the standard curve samples, matrix spike samples, and continuing calibration
samples for 15 seconds.

12.9  Check to ensure the 0.5 M TBA reagent is at pH 10. If not, adjust accordingly.

12.10 To each sample, add | mL 0.5 M TBA and 2 mL of 0.25M sodium carbonate/sodium
bicarbonate buffer.

12.11 Using an Oxford Dispenser, add 5 mL methyl-ters-butyl ether.
12.12 Cap each sample and put on the shaker at a setting of 300 rpm, for 20 minutes.

12.13 Centrifuge for 20 to 25 minutes at a setting of 3500 rpm, or until layers are well
separated.
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12.14 Label a fresh 15 mL centrifuge tube with the same information as in 12.5.
12.15 Remove 4.0 mL oZ the organic layer to this clean 15 mL centrifuge tube.

12.16 Put each sample on the analytical nitrogen evaporator until dry, approximately 1 o0 2
hours.

12.17 Add 1.0 mL of methanol to each centrifuge tube using a graduated pipette.
12.18 Vortex mix for 30 seconds.

12.19 Attach a 0.2 pm nylon mesh filter to a 3 cc syringe and transfer the sample to this
syringe. Filter into a 1.5 mL glass autovial or low-volume autovial when necessary.

12.20 Label the autovial with the study number, animal number and gender, sample timepoint,
matrix, final solvent, extraction date, and analyst(s) performing the extraction.

12.21 Cap and store extracts at room temperature or at approximately 4 °C until analysis.

12.22 Complete the extraction worksheet, attached to this document, and tape in the study
notebook or include in study binder, as appropriate.

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations

13.1.1 Calculate actual concentrations of PFOS, or other applicable fluorochemical, in
calibration standards using the following equation:

mlL of standard x concentration of standard (pg /mL) =
mL of standard + mL of surrogate standard + initial matrix volume (mL)

Final Concentration (ug/mL) of PFOS in matrix

14.0 METHOD PERFORMANCE

14.1  The method detection limit (MDL) is analyte and matrix specific. Refer to MDL report
for specific MDL and limit of quantitation (LOQ) values (see Attachments B and C).

14.2  The following quality control samples are extracted with each batch of samples to
evaluate the quality of the extraction and analysis.

14.2.1 Method blanks and matrix blanks.

14.2.2 Matrix spike and matrix spike duplicate samples to determine accuracy and
precision of the extraction.

14.2.3 Continuing calibration check samples to determine the continued accuracy of the
initial calibration curve.

14.3 Refer to section 14 of ETS-8-5.1 for method performance critena.

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Sample waste is disposed in biohazard containers, flammable solvent waste is disposed in
high BTU containers, and used glass pipette waste is disposed in broken glass containers
located in the laboratory.
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16.0 RECORDS

16.1 Complete the extraction worksheet attached to this method, and tape in the study
notebook or include in the 3-ring study binder, as appropriate.

17.0 ATTACHMENTS
17.1  Attachment A, Extraction worksheet
17.2  Attachment B, MDL/LOQ values and summary

17.3 Attachment C, Calibration standard concentration worksheet

18.0 REFERENCES
18.1 The validation report associated with this method is ETS-8-4.0 & 5.0-V-1.

18.2 FACT-M-3.1, “Analysis of Serum or Other Fluid Extracts for Fluorochemicals using
HPLC-Electrospray Mass Spectrometry”

19.0 AFFECTED DOCUMENTS

19.1 ETS-8-5.1, “Analysis of Serum or Other Fluid Extracts for Fluorochemicals using
HPLC-Electrospray Mass Spectrometry”

20.0 REVISIONS

Revision Revision
Number Reason For Revision Date
1 Section 12.21 Changed to include sample storage at room temperature. 04/02/99

Section 12.13 Added the shaker speed.
Section 12.17 Final volume is 1.0 mL; not adjusted for initial volumes
less than 1.0 mL.
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Extraction Worksheet ETS-8-4.1

Study # z Surrogate Std FC-Mix FC-Mix FC-Mix Comments
Matnix | approx. ppm | approx. 0.5 pm approx. 5 ppm | approx. 50 ppm
Box # tactual  ppm | actual ppm | actual ppm | actual ppm
Wk/Day | # : # #
DateSpiked/Analyst ;
CcCv !
MS |
MSD |
. }
|
i
i - - .
i
! - - -
‘ - - -
] - R R
[ N . .
‘ - - -
| - - .
| N _ B
; - - -
Blank Std # amount = mL
Serum Extraction Method : Date & Initials
Vortex 15 sec.
Pipette Matrix Volume mL
Pipette I mL of 0.5 M TBA,pH 10. pH = Std. #
Pipette 2 mL of 0.25 Na3C013/0.25M NaHCOj buffer Std. #
Dispense 5 mL of methyl-t-buty! ether TN-A-
Shake 20 min. Shaker speed:
Centrifuge 20-25 min. Centrifuge speed:
Remove a 4 mL aliguot of organic laver
Put on Nitrogen Evaporator to dryness Temperature:
Add methanol Volume mL TN-A-
Vortex 30 sec.
Filter using a 3ec B-D syringe with a 0.2um filter into a 1.5 mL autosample vial

Cont. Cal. Verifications used same matrix as for std curve.

Attachment A ETS-8-4.1 Page 10 of 14
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MDL/1.OQ values for rabbit serum

Compound MDL | LOQ ! Linear Calibration Range (LCR) ]

(ppb) | (ppb) | Approximate concentrations to be used for preparing the i

Standard Calibration Curve |

PFOS 1.74 5.55 | 5 ppb - 1000 ppb |
PFOSA 1.51 | 4.79 | 5 ppb - 1000 ppb
PFOSAA 346 | 205 |5 ppb- 1000 ppb
EtFOSE-OH 114 36.2 | 5ppb - 1000 ppb
M556 6.03 19.2 | 5 ppb - 1000 ppb
PFOSEA 5.71 18.2 | 5 ppb - 1000 ppb

MDL/LOQ values in rat, bovine, monkey, and human serum, and monkey plasma were not statistically
determined. Two curves in each of these matrices were extracted and analyzed with the rabbit serum
curves to determine equivalence. Responses in the rat, bovine, monkey, and human were equivalent to
the rabbit responses, therefore, their MDL and LOQ will be the same values as determined in rabbit

serum.

Please see LOQ Summary and MDL study in ETS-8-4.0 & 5.0-V-1 for further information.

Attachment B: MDL/LOQ Summary

3M Environmental Laboratory
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; Prepared range LCR from % Recovery RSD
| Rabbit Serum of standards curve Range Range
| (ppb) (ng/mL) (ppb)
l (ng/mL)
Full Range 0.995 -978 24.8-978 83-108 4.67-11.0
Low Curve 4.94 - 248 4.94 - 248 85-104 5.34-12.0
High curve 97.8-978 97.8-978 85-106 4.84-9.80
17X 0.995 - 978 4.94 - 978 94-111 4.60-10.5
Compound: PFOSA |
Prepared range LCR from % Recovery RSD
Rabbit Serum of standards curve Range Range
(ppb) (ng/mL) (ppb)
(ng/mL)
Full Range 0.993 - 976 4.93-976 88-103 5.10-14.7
Low Curve 493-.97.6 4.93-97.6 87-105 9.85-14.7
High curve 24.8-976 24.8-978 93-102 5.08-13.9
X 0.993 -976 4.93-976 94-103 5.10-14.5
Compound: PFOSAA
Prepared range LCR from % Recovery RSD
Rabbit Serum of standards curve Range Range
(ppb) (ng/mL) (ppb) :
{ng/mL)
Full Range 0.991 -974 24.7-974 81-111 4.18-10.6
Low Curve 4.92 - 247 9.74 - 247 97-107 6.38-21.8
High curve 49.2-974 97.4-974 85-108 4.33-12.5
L1/7( 0.991 -974 9.74 - 974 95-115 4.11-23.2
Attachment B: MDL/LOQ Summary ETS-8-4.1 Page 12 of 14
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Compound: EtFOSE-OH
Prepared range LCR from % Recovery RSD
Rabbit Serum of standards curve Range Range
(ppb) (ng/mL) (ppb)
(ng/mL)
Full Range 0.993 - 976 49.3-976 77-110 11.2-25.5
Low Curve 493-97.6 9.76 - 97.6 97-107 14.1-21.3
High curve 49.3-976 97.6 - 976 90-109 11.5-19.6
17X 0.993 - 493 9.76 - 976 86-111 11.1-21.2
Compound: PFOSEA ~
Prepared range LCR from % Recovery RSD
Rabbit Serum of standards curve Range Range
(ppb) (ng/mL) (ppb)
(ng/mL)
Full Range 0.993 - 976 24.8-976 96-106 10.1-16.2
Low Curve 4.93-248 9.76 - 248 91-110 11.8-19.5
High curve 49.3-976 49.3-976 86-106 10.2-18.2
1/X 0.993 - 976 9.76 - 976 95-117 10.1-19.1
Compound: M556
Prepared range LCR from % Recovery RSD
Rabbit Serum of standards curve Range Range
(ppb) (ng/mL) (ppb)
(ng/mL)
Full Range 0.993 - 976 24.8-976 88-106 4.82-179
Low Curve 493-97.6 9.76 -97.6 100-105 5.95-18.2
High curve 97.6 - 976 97.6 - 576 81-111 5.11-9.74
17X 0.993 - 976 9.76 - 976 97-110 4.77-19.5
Attachment B: MDL/LOQ Summary ETS-8-4.1 Page 13 of 14
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Ion Pair Standard Curves — Fluids

Prep date(s): Standard number:

Analyte(s): Equipment number:

Sample matrix: Final solvent and TN:
Blank fluid/identifier:

Method/revision:

Target analyte(s):

FC mix std approx. 0.500 ppm:
FC mix std approx. 5.00 ppm:
FC mix std approx. 50.0 ppm:
Surrogate std approx. 100 ppm:

Actual concentrations of standards in the FC mix

PFOS  PFOSA PEOSAA EtFOSE PFOSEA  M556 All All
Std conc  Std conc Std conc Std conc  Std conc Std conc Am't Final vol
ug/mL ug/mL ug/mL ug/mL ug/mL ug/mL spiked mL mL
0.500 | 0507 | 0.532 0501 | 0.521 0.501 0.010 1.015
0500 | 0507 | 0.532 0501 | 0.521 0.501 0.020 1.025
500 | 5.07 5.32 501 | 521 500 | 0005 7 1010
5.00 507 532 501 | 521 | 5.0l 0.010 | 1.015
5.00 507 532 501~ 521 7 501 | 0.020 1.025
500 | 501 . 532 501 . 521 | 50.1 0.00S - 1010
500 | 501 532 50.1 ;. 521 1 50.1 0.010 . 1.015
500 7 501 . 532 501 | 521 . 501 | 0.015 1.020
0.0 | 501 : 532 ] 501 52.1 50.1 | 0.020 1.025

Calculated concentrations of standards in the sample matrix

PFOS - PFOSA PFOSAA  EtFOSE  PFOSEA M556 Surrogate Al
Finalconc  Finalconc  Finalconc  Finalconc Finalconc  Final conc  Std cone Am't spiked
ng/mL ng/mL ng/mL ng/mL ng/mL ng/mL ng/mL mL
493 | 500 524 I 494 | 501 ;. 5.3 100 0.005
9.76 9.89 104 ¢ 978 T 993 1 102
24.8 : 25.1 263 248 i 25.2 25.8 Surrogate
493 500 524 494 1 501 T 51377 Final conc
97.6 0 989 ] 164 7 978 | 993 . 102 | ngmL
248 . 251 263 248 1 252 1 258 500
493 . 500 524 494§ so1 ¢ s130
735 1 746 782 TUUTTRTTT 749 | 766
976 ¢ 989 1038 978 | 993 i 1017

Validated ranges — approximate concentrations

Serum PFOS PFOSA PFOSAA EtFOSE-OH PFOSEA M556
Rabbit 5.00-1000 | 5.00-1000 [ 5.00-1000 | 5.00-1000 ] 5.00-1000 ] 5.00-1000
Bovine Estimates only. Use values for rabbit.
Rat Estimates only. Use values for rabbit.
Monkey & Plasma | Estimates only. Use values for rabbit.
Human Estimates only. Use values for rabbit.
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3IM ENVIRONMENTAL LABORATORY

METHOD

ANALYSIS OF POTASSIUM PERFLUOROOCTANESULFONATE OR OTHER
FLUOROCHEMICALS IN SERUM EXTRACTS USING
HPLC-ELECTROSPRAY/MASS SPECTROMETRY

Method Number: ETS-8-5.1 Adoption Date: 03/01/99

Revision Date: |26/

Author: Lisa Clemen, Robert Wynne
Approved By:

. 1/ze,

A

Laboratory Manager ) Date
ﬁwf/év /%_____, /26 ‘G5
Group Leader Date

X A e 0y/20/99

Technical Reviewer Date

1.0 SCOPE AND APPLICATION

1.1 Scope: This method describes the analysis of serum extracts for fluorochemical surfactants
using HPLC-electrospray/mass spectrometry.

1.2 Applicable Compounds: Fluorochemical surfactants or other fluorinated compounds, or
other ionizable compounds.

1.3 Matrices: Rabbit, rat, bovine, monkey, and human serum, or other fluids as designated in
the validation report.
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2.0 SUMMARY OF METHOD

2.1 This method describes the analysis of fluorochemical surfactants extracted from serum or
other fluids, using HPLC-electrospray/mass spectrometry, or similar system as appropriate.
The analysis is performed by monitoring a single 1on characteristic of a particular
fluorochemical, such as the perfluorooctanesulfonate (PFOS) anion, m/z= 499.
Additionally, samples may be analyzed using a tandem mass spectrometer to further verify
the identity of a compound by detecting daughter ions of the parent ion.

3.0 DEFINITIONS

3.1 Atmospheric Pressure lonization (API): The Micromass Quattro II triple quadrupole
systems allow for various methods of ionization by utilizing various sources, probes, and
interfaces. These include but are not limited to: Electrospray lonization (ESI), Atmospheric
Pressure chemical fonization (APcI), Thermospray, etc. The ionization process in these
techniques occurs at atmospheric pressure (i.e., not under a vacuum).

3.2 Electrospray Ionization (ES, ESI): a method of ionization performed at atmospheric
pressure, whereby ions in solution are transferred to the gas phase via tiny charged droplets.
These charged droplets are produced by the application of a strong electrical field.

3.3 Mass Spectrometry, Mass Spectrometer (MS), Tandem Mass Spectrometer (MS/MS):
The API Quattro II triple quadrupole systems are equipped with quadrupole mass selective
detectors. Ions are selectively discriminated by mass to charge ratio (m/z) and subsequently
detected. A single MS may be employed for ion detection or a series (MS/MS) for more
specific fragmentation information.

3.4 Conventional vs. Z-spray probe interface: The latest models of Micromass Quattro II
triple quadrupole systems (post 1998) utilize a “Z-spray” conformation. The spray emitted
from a probe is orthogonal to the cone aperture. In the conventional conformation it is aimed
directly at the cone aperture, after passing through a tortuous pathway in the counter
electrode. Though the configuration is different, the methods of operation, cleaning, and
maintenance are the same. However, Z-spray components and conventional components are
not compatible with one another, but only with similar systems (i.e., Z-spray components are
compatible with some other Z-spray systems, etc.)

3.5 Mass Lynx Software: System software designed for the specific operation of these Quattro
I1 triple quadrupole systems. Currently MassLynx has Windows 95 and WindowsNT 4.0
versions. All versions are similar. For more details sce the manual specific to the instrument
(Micromass Quattro II triple quadrupole MassLynx or MassLynx NT User’s Guide).

4.0 WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

4.1.1 Use caution with the voltage cables for the probe. When engaged, the probe
employs a voltage of approximately 5000 Volts.

4.1.2 When handling samples or solvents wear appropriate protective gloves, eyewear,
and clothing.

ETS-8-5.1 Page 2 of 9
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4.2 Cautions:

4.2.1 Do not operate solvent pumps above capacity of 400 bar (5800 psi) back pressure.
[f the back pressure exceeds 400 bar, the HP1100 will initiate autornatic shutdown.

4.2.2 Do not run solvent pumps to dryness.

5.0_INTERFERENCES

5.1 To minimize interferences when analyzing samples, teflon should not be used for sample
storage or any part of instrumentation that comes in contact with the sample or extract.

6.0 EQUIPMENT

6.1 Equipment listed below may be modified in order to optimize the system. Document any
modifications inthe raw data as method deviations.

6.1.1 Micromass Quattro II triple quadrupole Mass Spectrometer equipped with an
electrospray tonization source

6.1.2 HPI1100 low pulse solvent pumping system, solvent degasser, column
compartment, and autosampler

7.0 SUPPLIES AND MATERIALS
7.1 Supplies

7.1.1 High purity grade nitrogen gas regulated to approximately 100 psi (House air
system)

7.1.2 HPLC analytical column, specifics to be determined by the analyst and documented
in the raw data.

7.1.3 Capped autovials or capped 15 mL centrifuge tubes

8.0 REAGENTS AND STANDARDS
8.1 Reagents

8.1.1 Methanol, HPLC grade or equivalent

8.1.2 Milli-Q™ water, all water used in this method should be Milli-Q™ water or
equivalent, and may be provided by a Milli-Q TOC Plus system or other vendor

8.1.3 Ammonium acetate, reagent grade or equivalent
8.2 Standards

8.2.1 Typically two method blanks, two matrix blanks, and eighteen matrix standards are
prepared during the extraction procedure. See ETS-8-4.1.

9.0 SAMPLE HANDLING

9.1 Fresh matnx standards are prepared with each analysis. Extracted standards and samples
are stored in capped autovials or capped 15 mL centrifuge tubes until analysts.
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9.2 If analysis will be delayed, extracted standards and samples can be refrigerated at
approximately 4° C, or at room temperature, until analysis can be performed.

10.0 QUALITY CONTROL
10.1 Solvent Blanks, Method Blanks and Matrix Blanks

10.1.1 'Solvent_blanks, method blanks and matnx blanks are prepared and analyzed with
each batch to determine contamination or carryover.

10.1.2 Analyze a method blank and a matrix blank prior to each calibration curve.
10.2 Matrix Spikes

10.2.1 Matrix spikes are prepared and analyzed to determine the matrix effect on the
recovery efficiency.

10.2.2 Matnx spike duplicates are prepared and analyzed to measure the precision and the
recovery for each analyte.

10.2.3 Analyze a matrix spike and matrix spike duplicate per forty samples, with a
minimum of 2 spikes per batch.

10.2.4 Matrix spike and matrix spike duplicate concentrations will fall in the mid-range of
the initial calibration curve. Additional spike concentrations may fall in the low-
range of the initial calibration curve.

10.3 Continuing Calibration Verifications

10.3.1 Continuing calibration verifications are analyzed to verify the continued accuracy
of the calibration curve.

10.3.2 Analyze a mid-range calibration standard after every tenth sample, with a minimum
of one per batch.

11.0 CALIBRATION AND STANDARDIZATION

11.1 Analyze the extracted matrix standards prior to and following each set of extracts. The
average of two standard curves will be plotted by linear regression (y = my + b), weighted
1/x, not forced through zero, using MassLynx or other suitable software.

11.2 If the curve does not meet requirements, perform routine maintenance or reextract the
standard curve (if necessary) and reanalyze.

11.3 For purposes of accuracy when quantitating low levels of analyte, it may be necessary to
use the low end of the calibration curve rather than the full range of the standard curve.
Example: when attempting to quantitate approximately 10 ppb of analyte, generate a
calibration curve consisting of the standards from 5 ppb to 100 ppb rather than the full
range of the curve (5 ppb to 1000 ppb). This will reduce inaccuracy attributed to linear
regression weighting of high concentration standards.
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12.0 PROCEDURES

12.1 Acquisition Set up

12.1.1 Click on start button in the Acquisition Control Panel. Set up a sample list. Assign
a filename using MO-DAY-last digit of year-sample number, assign a method (MS)
for acquiring, and type in sample descriptions.

12.1.2 To create a method click on scan button in the Acquisition control panel and select
SIR (Single Ion Recording) or MRM. Set Ionization Mode as appropriate and mass
to 499 or other appropriate masses. A full scan is usually collected along with the
SIRs. Save acquisition method. If MS/MS instruments are employed, additional
product ion fragmentation information may be collected. See Micromass
MassLynx GUIDE TO DATA ACQUISITION for additional information and
MRM (Multiple Reaction Monitoring).

12.1.3 Typically the analytical batch run sequence begins with a set of extracted matrix
standards and ends with a set of extracted matrix standards.

12.1.4 Samples are analyzed with a continuing calibration check injected after every tenth
sample. Solvent blanks should be analyzed periodically to monitor possible analyte
carryover and are not considered samples but may be included as such.

12.2 Using the Autosampler
12.2.1 Set up sample tray according to the sample list prepared in Section 12.1.1.

12.2.2 Set-up the HP1100/autosampler at the following conditions or at conditions the
analyst considers appropriate for optimal response. Record actual conditions in the
instrument logbook:

12.2.2.1 Sample size = 10 uL injection
12.2.2.2 Inject/'sample =1
12.2.2.3 Cycle time = 13.5 minutes

12.2.2.4 Solvent ramp =

Time MeOH 2.0 mM
Ammonium acetate
0.00 min. 40% 60%
8.50 min. 90% 10%
| 11.0 min. 90% 10%
| 12.0 min. 40% 60%

12.2.2.5 Press the “Start” button.
12.3 Instrument Set-up
12.3.1 Refer to ETS-9-24.0 for more details.

12.3.2 Check the solvent level in reservoirs and refill if necessary.
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12.3.3 Check the stainless steel capillary at the end of the probe. Use an eyepiece to check
the tip. The tip should be flat with no jagged edges. Ifthe tip is found to be
unsatisfactory, disassemble the probe and replace the stainless steel capillary.

12.3.4 Set HPLC pump to “On”. Set the flow to 10 - 500 uL/min or as appropriate.
Observe droplets coming out of the tip of the probe. Allow to equilibrate for
approximately 10 minutes.

12.3.5 Turn ort the nitrogen. A fine mist should be expelled with no nitrogen leaking
around the tip of the probe. Readjust the tip of the probe if no mist is observed.

12.3.6 The instrument uses these parameters at the following settings. These settings may
change in order to optimize the response:
12.3.6.1 Drying gas 250-400 liters/hour
12.3.6.2 ESI nebulizing gas 10-15 liters/hour
12.3.6.3 HPLC constant flow mode, flow rate 10 — 500 uL/min
12.3.6.4 Pressure <400 bar (This parameter is not set, it is a guide to ensure the
HPLC is operating correctly.)

12.3.7 Carefully guide the probe into the opening. Insert probe until it will not go any
further. Connect the voltage cables to the probe.

12.3.8 Print the tune page, with its parameters, and store it in the study binder with a copy
taped into the instrument log.

12.3.9 Using the cross-flow counter electrode in the ES/MS source is recommended for
the analysis of biological matrices.

12.3.10Click on start button in the Acquisition Control Panel (this may vary among
MassLynx versions, see appropriate MassLynx USER’S GUIDE). Press the start
button. Ensure start and end sample number includes all samples to be analyzed.

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations:

13.1.4 Calculate matrix spike percent recoveries using the following equation:

% Recovery = Observed Result - Background Result x 100
Expected Result

13.1.5 Calculate percent difference using the following equation:

% Difference = Expected Conc. - Calculated Conc. x 100
Expected Conc.

13.1.6 Calculate actual concentration of PFOS, or other fluorochemical, in matrix
(ng/mL):

(ng of PFOS calc. from std. Curve x Dilution Factor) x 1 ung
(Initial Volume of matrix (mL) + mL of Surrogate Standard) 1000 ng
Final Volume (ml)
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14.0 METHOD PERFORMANCE

14.1 Method Detection Limit (MDL) and Limit of Quantitation (LOQ) are method, analyte, and
matrix specific. Please see ETS-8-4.1, Attachment B, for a listing of current validated
MDL and LOQ values.

14.2 Solvent Blanks, Method Blanks, and Matrix Blanks

14.2.1 Solvent blanks, method blanks, and matrix blanks values are must be below the
lowest standard in the calibration curve

14.3 Calibration Curves
14.3.1 The  value for the calibration curve must be 0.980 or better.
14.4 Matrix Spikes

14.4.1 Matrix spike percent recoveries are must be within + 30% of the spiked
concentration.

14.5 Continuing Calibration Verifications

14.5.1 Continuing calibration verification percent recoveries must be £ 30% of the spiked
concentration.

14.6 If critera listed in this method performance section isn’t met, maintenance may be
performed on the system and samples reanalyzed or other actions as determined by the
analyst. Document all actions in the appropriate logbook.

14.7 If data are to be reported when performance criteria have not been met, the data must be
footnoted on tables and discussed in the text of the report.

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

Sample extract waste and flammable solvent is disposed in high BTU containers, and glass
pipette waste is disposed in broken glass containers located in the laboratory.

16.0 RECORDS

16.1 Each page generated for a study must have the following information included either in the
header or hand written on the page: study or project number, acquisition method,
integration method, sample name, extraction date, dilution factor (if applicable), and
analyst.

16.2 Print the tune page, sample list, and acquisition method from MassLynx to include in the
appropriate study folder. Copy these pages and tape into the instrument runlog.

16.3 Plot the calibration curve by linear regression, weighted 1/x, then print these graphs and
store in the study folder.

16.4 Print data integration summary, integration method, and chromatograms, from MassLynx,
and store in the study folder.
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16.5 Summarize data using suitable software (Excel 5.0) and store in the study folder, see
Attachment A for an example of a summary spreadsheet.

16.6 Back up electronic data to appropriate medium. Record in study notebook the file name
and location of backup electronic data.

17.0 TABLES, DIAGRAMS, FLOWCHARTS, AND VALIDATION DATA
17.1 Attachment A: ETS-8-5.1 Data summary spreadsheet.

18.0 REFERENCES

18.1 FACT-M-4.1, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
compounds from Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry

18.2 ETS-9-24.0, “Operation and Maintenance of the Micromass Atmospheric Pressure
Ionization/Mass Spectrometer Quattro II triple quadrupole Systems”

18.3 The validation report associated with this method is ETS-8-4.0 & 5.0-V-1.

19.0 AFFECTED DOCUMENTS

19.1 ETS-8-4.1, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry™

20.0 REVISIONS

Revision Revision
Number. Reason For Revision Date
1 Section 6.1.2 Clarification of HP1100 system components. 04/02/99

Section 11.1 Average of two curves, not standard values, are used for
plotting linear regression and added the 1/x weighting of the curve.
Section 12.2.2.4 Clarification of solvent ramp.

Section 17.1 Changed from attachment B to A.
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Laboratory Study #

Study:

Test Material:

Matrix/Final Solvent:
Method/Revision: -
Analytical Equipment System Number:
Instrument Software/Version:
Filename:

R-Squared Value:

Slope:

Y Intercept:

Date of Extraction/Analysw
Date of Analysis/Analyst:

Group Sample# Concentration Initial Vol. Dilution
Dose ug/mL mL - Factor

Final Conc.
ug/mL

Slope: Taken from linear regression equation.

Group/Dose: Taken from the study folder.

Sample#: Taken from the study folder.

Concentration (ug/mL): Taken from the MassLynx integration summary.

Initial Volume (mL): Taken from the study folder.

Dilution Factor: Taken from the study folder.

Final Conc. (ug/mL): Calculated by dividing the initial volume from the concentration
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FLUOROCHEMICAL COMPOUNDS FROM SERUM FOR ANALYSIS UsiING HPL.C-
ELECTROSPRAY/MASS SPECTROMETRY
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1.0 SCOPE AND APPLICATION

1.1 Scope: This method is for the extraction of potassium perfluorcoctanesulfonate (PFOS)
or other fluorochemical compounds from serum.

1.2 Applicable compounds: Fluorochemical surfactants or other flucrinated compounds.

1.3 Matrices: Rabbit, rat, bovine, monkey, and human serum or other fluids as designated in
the validation report.

Word 97 SR-1 ETS-8-4.0 Page 1 of 13
Extraction of PFOS from Serum

3M Environmental Laboratory Page 91



3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

2.0 SUMMARY OF METHOD

2.1 This method describes the procedure for extracting potassium perfluorooctanesulfonate
(PFOS) or other fluorochemical surfactants from serum using an ion pairing reagent and
5.0 mL of methyl-tert-butyl ether (MtBE). In this method, seven fluorochemicals were
extracted: PFOS, PFOSA, PFOSAA, EtFOSE-OH, PFOSEA, MS556, and surrogate
standard (see 3.0 Definitions). An ion pairing reagent is added to the sample and the
analyte ion pair is partitioned into MtBE. The MtBE extract is removed and put onto a
nitrogen evaporator until dry. Each extract is reconstituted in 1.0 ml of methanol, then
filtered through a 3 cc plastic syringe attached to a 0.2 um nylon filter into glass
autovials.

3.0 DEFINITIONS
3.1 PFOS: perfluorooctanesulfonate (anion of potassium salt) CsF;7SOy’
3.2 PFOSA: perfluorooctane sulfonylamide CgF;7SO,NH,

33 PFOSAA: perfluorooctane sulfonylamido (éthyl)acetate CgF7SO-N(CH,CH;)CH,CO-’

34 EtFOSE-OH: 2(N-ethylperfluorooctane sulfonamido)-ethyl alcohol
CsF;SO,N(CH,CH5)CH,CH,OH

3.5 PFOSEA: perfluorooctane sulfonyl ethylamide CgF;7SO,N(CH-CH1)H
3.6  MS556: CgF7SO,N(H)(CH,COOH)
3.7 Surrogate standard: 1H-1H-2H-2H perfluorooctane sulfonic acid

4.0 WARNINGS AND CAUTIONS

4.1 Health and safety warnings

4.1.1 Use universal precautions, especially laboratory coats, goggles, and gloves when
handling animal tissue, which may contain pathogens.

5.0 INTERFERENCES

5.1 There are no interferences known at this time.

6.0 EQUIPMENT

6.1 The following equipment is used while performing this method. Equivalent equipment is
acceptable.

6.1.1 Vortex mixer, VWR, Vortex Genie 2
6.1.2 Centrifuge, Mistral 1000 or IEC
6.1.3 Shaker, Eberbach or VWR

6.1.4 Nitrogen evaporator, Organomation
6.1.5 Balance (£0.100 g)
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7.0 SUPPLIES AND MATERIALS

7.1 Gloves

7.2  Eppendorf or disposable pipettes

7.3  Nalgene bottles, capable of holding 250 mL and 1 L
7.4 Volumetric flasks, glass, type A

7.5 [-CHEM vials, glass, 40 mL glass

7.6 Centrifuge tubes, polypropylene, 15 mL

7.7  Labels

7.8 Oxford Dispenser — 3.0 to 10.0 m!

7.9 Syringes, capable of measuring 5 uL to 50 uL

7.10  Graduated pipettes

7.11 Syringes, disposable plastic, 3 cc
7.12  Syringe filters, nylon, 0.2 ym, 25 mm
713 Timer

7.14  Crimp cap autovials and caps

7.15  Crimpers

Note: Prior to using glassware and bottles, rinse 3 times with methanol and 3 times with

Milli-Q™ water. Rinse syringes a minimum of 9 times with methanol, 3 rinses from 3
separate vials.

8.0 REAGENTS AND STANDARDS

8.1 Type Ireagrcnt grade water, Milli-Q™ or equivalent; all water used in this method should
be Milli-Q"™ water and may be provided by a Milli-Q TOC Plus™ system

8.2 Sodium hydroxide (NaOH), J.T Baker or equivalent

8.3  Tetrabutylammonium hydrogen sulfate(TBA), Kodak or equivalent

8.4 Sodium carbonate (Na,COs), J.T. Baker or equivalent

8.5 Sodium bicarbonate (NaHCO;), J.T. Baker or equivalent

8.6 Methyl-T-Butyl Ether, Omnisolv, glass distilled or HPLC grade

8.7 Methanol, Omnisolv, glass distilled or HPLC grade

8.8  Serum or blood, frozen from supplier

8.9 Fluorochemical standards
8.9.1 PFOS (3M Specialty Chemical Division), molecular weight = 538
8.9.2 PFOSA (3M Specialty Chemical Division), molecular weight = 499
8.9.3 PFOSAA (3M Specialty Chemical Division), molecular weight = 585
8.9.4 [EtFOSE-OH (3M Specialty Chemical Division), molecular weight = 570
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8.9.5 PFOSEA (3M Specialty Chemical Division), molecular weight = 527

8.9.6 MS556 (3M Specialty Chemical Division), molecular weight = 557

8.9.7 Surrogate standard: 4-H, perfluorooctane sulfonic acid (1-H,1-H, 2-H, 2-H
CF13S03H) molecular weight = 428

8.9.8 Other fluorochemicals, as appropriate
8.10 Reagent preparation

8.10.1 10 N sodium hydroxide (NaOH): Weigh approx1mate]y 200 g NaOH. Pour into a
1000 mL beaker containing 500 mL Milli- Q™ water, mix until all solids are
dissolved. Store in a 1 L Nalgene bottle.

8.10.2 1 N sodium hydroxide (NaOH): Dilute 10 N NaOH 1:10. Measure 10 mL of 10
N NaOH solution into a 100 mL volumetric flask and dilute to volume using
Milli-Q™ water. Store in a 125 mL Nalgene bottle.

8.10.3 0.5 M tetrabutylammonium hydrogen sulfate (TBA): Wc%&] approximately 169 g
of TBA into a I L volumetric containing 500 mL Milli-Q"™ water. Adjust to pH
10 using approximately 44 to 54 mL of 10 N NaOH (While adding the last mL of
NaOH, add slowly because the pH changes abruptly). Dilute to volume with
Milli-Q™ water. Store in a | L Nalgene bottle.

8.10.3.1 TBA requires a check prior to each use to ensure pH = 10. Adjust as
needed using 1 N NaOH solution.

8.10.4 0.25 M sodium carbonate/sodium bicarbonate buffer (Na,CO+/NaHCOs;): Weigh
approximately 26.5 g of sodium carbonate (Na>CO;) and 21.0 g of sodium
blcarbonate (NaHCOs3) into a 1 L volumetric flask and bring to vo]ume with Milli-
Q™ water. Store in a 1 L Nalgene bottle.

8.11 Standards preparation
8.11.1 Prepare PFOS standards for the standard curve.

8.11.2 Prepare other fluorochemical standards, as appropriate. Multicomponent
fluorochemical standards are acceptable (for example, one working standard
solution containing 1.00 ppm PFOS, 1.02 ppm PFOSA, 0.987 ppm PFOSAA, and
1.10 ppm EtFOSE-OH.)

8.11.3 Weigh approximately 100 mg of PFOS into a 100 ml volumetric flask and record
the actual weight.

8.11.4 Bring to volume with methanol for a stock standard of approximately 1000 ppm
(ng/ml).

8.11.5 Dilute the stock solution with methanol for a working standard | solution of
approximately 50 ppm.

8.11.6 Dilute working standard 1 with methanol for a working standard 2 solution of
approx. 5.0 ppm.

8.11.7 Dilute working standard ! with methanol for a working standard 3 solution of
approx. 0.50 ppm.

ETS-8-4.0 Pagc 4 of 13
Extraction of PFOS from Scrum

3M Environmental Laboratory Page 94



3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U227%S

8.12 Surrogate stock standard preparation

8.12.1 Weigh approximately 50-60 mg of surrogate standard 1-H,1-H, 2-H, 2-H,
C3F13S0sH into a 50 ml volumetric flask and record the actual weight.

8.12.2 Bring to volume with methanol for a surrogate stock of approximately 1000-1200
ppm. |

8.12.3 Prepare a surrogate working standard. Transfer approximately 1 ml of surrogate
stock to a 10 ml volumetric flask and bring to volume with methanol for a
working standard of 100 ppm. Record the actual volume transferred.

9.0 SAMPLE HANDLING

9.1 All samples arereceived frozen and must be kept frozen until the extraction is performed.

10.0 OvaLiTy CONTROL
10.1 Method blanks and matrix blanks

10.1.1 Extract two 1.0 ml aliquots of Milli-Q™ water following this procedure and use
as method blanks.

10.1.2 Extract two 1.0 mL aliquots of the serum following this procedure and use as
matrix blanks. See 11.1.4.

10.2  Matrix spikes

10.2.1 Prepare and analyze matrix spike and matrix spike duplicate samples to determine
the accuracy of the extraction.

10.2.2 Prepare each spike using a sample chosen by the analyst, usually the control
matrix received with each sample set.

10.2.3 Expected concentrations will fall in the mid-range of the initial calibration curve.
Additional spikes may be included and may fall in the low-range of the initial
calibration curve.

10.2.4 Prepare one matrix spike and matrix spike duplicate per 40 samples, with a
minimum of 2 matrix spikes per batch.

10.3  Continuing calibration checks

10.3.1 Prepare and analyze continuing calibration check samples to ensure the accuracy
of the initial calibration curve. If the percent difference between the initial curve
and the continuing check differ by >30%, re-analyze samples analyzed after the
last acceptable check.

10.3.2 Prepare one continuing check per group of 10 samples. For example, if a sample
set = 34, four checks are prepared and extracted.

10.3.3 Prepare each continuing calibration check from the same matrix used to prepare
the initial curve.

10.3.4 The expected concentrations fall within the mid-range of the initial calibration
curve. Additional spikes may be included that fall in the low-range of the initial
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calibration curve. This is necessary if the analyst must quantitate using only the
low end of the calibration curve (for example, S ppb — 100 ppb, rather than
5 ppb - 1000 ppb).

11.0 CALIBRATION AND STANDARDIZATION

11.1 Prepare matrix calibration standards
11.1.1 Transfer | mL of serum to a 15 mL centrifuge tube.

11.1.2 If most sample volumes are less than 1.0 mL, extract standards with matrix
volumes equal to the sample volumes. Do not extract less than 0.50 mL of
matrix. Record each sample volume on the extraction sheet.

11.1.3 While preparing a total of twenty aliquots in 15 ml centrifuge tubes, mix or shake
between aliquots.

11.1.4 Two | mL aliquots, or other appropriate volume, serve as matrix blanks.
Typically use the standard concentrations and spiking amounts listed in Table 1, at
the end of this section, to spike, in duplicate, two standard curves, for a total of
eighteen standards, two matrix blanks, and two method blanks.

11.1.5 Refer to validation report ETS-8-4.0 & ETS-8-5.0-V-1, which lists the working
ranges and the Linear Calibration Range (LCR) for calibration curves.

11.1.6 Use Attachment D as an aid in calculating the concentrations of the working
standards. See Section 13.0 to calculate actual concentrations of PFOS in
calibration standards.

11.2  To each standard, blank, or continuing check, add appropriate amount of surrogate
working standard for the concentration to fall within the calibration curve range S ppb -
1000 ppb.

11.3  Extract spiked matrix standards following 12.6-12.16 of this method. Use these standards
to establish each initial curve on the mass spectrometer.
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Table 1
Approximate spiking amounts for standards and spikes
Using 1.0 ml of matrix
Working standard puL Approx. final conc. of
(approx. conc.) analyte in matrix
e - Blank
0.500 ppm 10 0.005 ppm
0.500 ppm 20 0.010 ppm
5.00 ppm 5 0.025 ppm
5.00 ppm 10 0.050 ppm
5.00 ppm 20 0.100 ppm
500 ppm 5 0.250 ppm
50.0 ppm 10 0.500 ppm
50.0 ppm 15 0.750 ppm
50.0 ppm 20 . 1.00 ppm

12.0 PROCEDURE

12.1 Obtain frozen samples and allow to thaw.

12.2  Vortex mix for 15 seconds, then transfer 1.0 mL or other appropriate volume to a 15 mL
polypropylene centrifuge tube.

12.3  Return samples to freezer after extraction amount has been removed.
12.4 Record the volume on the extraction worksheet.

12.5 Label the tube with the study number, sample ID, date and analyst initials. See attached
worksheet for documenting the remaining steps.

12.6  Spike all samples, including blanks and standards, ready for extraction with surrogate
standard as described in 11.2.

12.7  Spike each matrix with the appropriate amount of standard as described in 11.1, or Table
1 in that section, for the calibration curve standards. Also prepare matrix spikes and
continuing calibration standards.

12.8 Vortex mix the standard curve samples, matrix spike samples, and continuing calibration
samples for 15 seconds.

12.9  To each sample, add 1 mL 0.5 M TBA and 2 mL of 0.25M sodium carbonate/sodium
bicarbonate buffer.

12.10 Using an Oxford Dispenser, add 5 mL methyl-tert-butyl ether.
12.11 Cap each sample and put on the shaker for 20 minutes.

12.12 Centrifuge for 20 to 25 minutes at approximately 3500 rpm, until layers are well
separated.

12.13 Remove 4.0 mL of the organic layer to a clean 15 mL centrifuge tube. Label this fresh
tube with the same information as in 12.5.
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12.14 Put each sample on the analytical nitrogen evaporator until dry, approximately 1 to 2
hours.

12.15 Add 1.0 mL or other appropriate volume of methanol to each centrifuge tube using a
graduated pipette. Methanol volume to add equals the initial volume of sample used for
the extraction.

Note: If the initial volume is less than 0.500 mL the final methanol volume will equal 1.0 mL.
12.16 Vortex mix for 30 seconds.

12.17 Attach a 0.2 um nylon mesh filter to a 3 cc syringe and transfer the sample to this syringe.
Filter into a 1.5 mL glass autovial or low-volume autovial when necessary.

12.18 Label the autovial with the study number, animal number and gender, sample timepoint,
matriX, final solvent, extraction date, and analyst(s) performing the extraction.

12.19 Cap and store extracts at approximately 4 °C until analysis.

12.20 Complete the extraction worksheet, attached to this document, and tape in the study
notebook or include in study binder, as appropriate.

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations

13.1.1 Calculate actual concentrations of PFOS, or other applicable fluorochemical, in
calibration standards using the following equation:

mL of standard x concentration of standard (ug /mL) =
mL of standard + mL of surrogate standard + initial matrix velume (mL)

Final Concentration (ug/mL) of PFOS in matrix

14.0 METHOD PERFORMANCE

14.1 The method detection limit (MDL) is analyte and matrix specific. Refer to MDL report
for specific MDL and limit of quantitation (LOQ) values (see Attachments B and C).

14.2  The following quality control samples are extracted with each batch of samples to
evaluate the quality of the extraction and analysis.

14.2.1 Method blanks and matrix blanks.

14.2.2 Matrix spike and matrix spike duplicate samples to determine accuracy and
precision of the extraction.

14.2.3 Continuing calibration check samples to determine the continued accuracy of the
initial calibration curve.

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Sample waste is disposed in biohazard containers, flammable solvent waste is disposed in
high BTU containers, and used glass pipette waste is disposed in broken glass containers
located in the laboratory.
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16.0 RECORDS

16.1 Complete the extraction worksheet attached to this method, and tape in the study
notebook or include in the 3-ring study binder, as appropriate.

17.0 ATTACHMENTS
17.1 Attachment A, Extraction worksheet
17.2  Attachment B, MDL/LOQ values and summary

17.3  Attachment C, Calibration standard concentration worksheet

18.0_REFERENCES
18.1 The validation report associated with this method is ETS-8-4.0 & 5.0-V-1.

19.0 AFFECTED DOCUMENTS

19.1 ETS-8-5.0, “Analysis of Serum or Other Fluid Extracts for Fluorochemicals using
HPLC-Electrospray Mass Spectrometry”

20.0 REVISIONS

Revision Revision
Number Reason For Revision Date
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Extraction Worksheet ETS-8-4.0

Report No.
laboratcry Request Number-U2279

FACT TOX-030

Study #/matrix | Surrogate Std FC-Mix FC-Mix FC-Mix Date and
approx.  ppm approx. 0.5 ppm approx. 5 ppm approx. 50 ppm Initials for
actual pem actual ppm actual  ppm actual ppm Std. or
# # # # Comments

|

' Study number where the ariginal worksheet i1s located

Blank Std # amount = mb
| Serum Extraction Method Date & Initials

Vortex |5 sec.

Pipette Matrix Volume ml

Pipette | mlof 0.5 M TBA, pH 10. Std. #

Pipette 2 ml of 0.25 Na.C0+/0.25M NaHCO. buffer  Sid. #

Dispense 5 m! of methyl-t-butyl ether TN-A-

Shake 20 min.

Centrifuge 20-25 min. Centrifuge speed;

Remove a 4 mL aliqugt of organic layer

Put on Nitrogen Evaporator 1o dryness _Evaporator #: Temperature:

Add methanol Volume ml TN-A-

Vortex 30 sec

{ Filter using a 3cc B-D syringe with 2 0.2um filter into a 1.5 ml autosample vial

MS/MSD/___ Cont. Checks: Spiked uL of a
ppm. MS/MSD used sample
Surrogate Standard: Spiked uL of a ppm std (

Altachment A

ppm std (

ETS-8-4.0

) for a final concentration of

. Cont. Checks used same matrix as for std curve.

) to all samples, standards. and blanks
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MDL/LOQ values for rabbit serum

Report No.

FACT

TOX-030

laboratory Request Number-U2279

[ Compound MDL LOQ | Linear Calibration Range (LCR)
(ppb) | (ppb) | Approximate concentrations to be used for preparing the
Standard Calibration Curve
PFOS 4.76 15.2 | 5 ppb - 1000 ppb
PFOSA 2.89 9.19 | 5 ppb- 1000 ppb
PFOSAA 2.94 9.33 | 5 ppb- 1000 ppb
EtFOSE-OH 13.2 41.9 |5 ppb- 1000 ppb
M556 12.6 40.2 | 5 ppb - 1000 ppb
PFOSEA 11.1 354 | 5 ppb - 1000 ppb

MDL/LOQ values in rat, bovine, monkey, and human serum were not statistically determined. Two
curves in each of these three matrices were extracted and analyzed with the rabbit serum curves to
determine equivalence. Responses in the rat, bovine, and monkey were equivalent to the rabbit
responses, therefore, their MDL and LOQ will be the same values as determined in rabbit serum.

Please see Attachment C (LOQ Summary) and MDL study in ETS-8-4.0 & 5.0-V-1 for further

information.

Ion Paxrmg Extraction of Fluorochemicals from Serum and Analysis by API/MS(MS)
Summary Table: Limits of Quantitation

Compound [ Matrix MDL LOQ Low std High std
PFOS l All 4.76 15.2 25.1 1002
PFOSA All 2.89 9.19 25.0 1000
PFOSAA All 2.94 9.33 25.0 998
EtFOSE-OH* All 13.2% 41.9* 50.0 1000
PFOSEA All 12.6 40.2 25.0 1000
M556 All 1.1 35.4 25.0 1000

* MDL and LOQ are estimates only for EtFOSE-OH.

Attachment B: MDL/LOQ
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Compound: PFOS
Prepared Range of LCR from Range of LCR from Range of LCR from |
Serum range of average ave curve low std low std high sid high std I
matrix standards curve curve curve curve curve I
(ppb) (ng/mL) (ppb) (ng/mL)  (ppb) {(ng/mL) (ppb) (ng/mlL) {peb) (ng/mL) {ppb) tng/mL) (pocb) (ne/mL) |
Rabbit ; 1.00-1002 § 1.00-1002 25.1-1002 | 5.01-250 5.01-250 100 - 1002 100 - 1002
!
Compound: PFOSA ~
Prepared Range of LCR from Range of LCR from Range of LCR from
Serum range of average ave curve low std low std high std high std
matrix standards curve curve curve curve curve
(ppb) (ng/mL) 3 (ppb) (ng/mL)  (ppb) (ng/mL) | (ppb) (ng/mL}  (ppb) (ng/mL) ! (ppb) (ng/mL)  (ppb} (np/mL)
| Rabbit 1.00- 1000 { 1.00-100C 10.0-1000 | 5.00-100 5.00 - 100 250- 1000  25.0- 1000 |
[—
Compound: PFOSAA
Prepared Range of LCR from Range of LCR from Range of LCR from
Serum range of average ave curve low std low std high std high std
matrix standards curve curve curve curve curve
' (ppb) (ng/mL) | (ppb) (ng/ml)}  (ppb) (ng/mL) | (ppb) (ng/mL)  (ppb) (ng/mL) | (ppb) (ng/mL) _ (ppb) (ng/mL)
Rabbit 1.00 - 998 1.00 - 998 25.0-998 4.99 - 250 9.98 - 250 49.9 - 998 99.8 - 998
L
Compound: EtFOSE-OH
Prepared Range of LCR from Range of LCR from Range of LCR from
Serum range of average ave curve low std low std high std high std
matrix standards curve curve curve curve curve
(ppb) tng/mL) § (pob) (ng/mL) (ppb) (ng/mL) | (ppb) (ng/mL)  (ppb) (ng/mL) | (ppb) (ng/mL)  (ppb) (ng/mlL)
Rabbit ‘[ 1.00-1000 § 1.00-1000 50.0-1000 | 5.00- 100 10.0-100 | 50.0- 1000 100 - 1000
Compound: PFOSEA
| Prepared Range of LCR from Range of LCR from Range of LCR from
¢ Serum range of average ave curve low std low std high std high std
i matrix standards curve curve curve curve curve
(ppbi (ne/mL) | (ppb) (ne/mb)  (ppb) (ng/mL) | (ppb) (ng/mL}  (ppb) (ng/mL) | (ppb) (ng/mL)  (ppb) (ng/mL)
LRabbit 1.00- 1000 | 1.00-1000 25.0-1000 | 5.00-250 3.00 - 250 50 - 1000 50 - 1000
Compound: M356
Prepared Range of LCR from Range of LCR from | Range of LCR from
Serum range of average ave curve low std low std high std high std
matrix standards curve curve curve curve curve
(ppb} (ng/mL) | (ppb) (ng/mL) (ppb) (ng/mL) | (ppb) (ng/mL)  (ppb) (ng/mL) | (ppb} (ng/mL} {ppb) (ng/mL)
Rabbit 1.00-100C | 1.00-1000 25.0-1000 | S5.00-100 5.00-100 100 - {000 100 - 1000
Attachment B: MDL/LOQ ETS-8-4.0 Page 12 0f 13
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Prep date(s):

Analyte(s)

Sample matrix:

Method/revision:
Target analyte(s):  _
FC mix std approx. 0.500 ppm:
FC mix std approx. 5.00 ppm:
FC mix std approx. 50.0 ppm:

Surrogate std approx. 100 ppm:

tudy: T-6295.7

Report No.

FACT TOX-030

laboratory Request Number-U2279

Jon Pair Standard Curves - Fluids

Standard number:

Equipment number:
Final solvent and TN:
Blank fluid/identifier:

Actual concentrations of standards in the FC mix

PFOS PFOSA PFOSAA EtFOSE PFOSEA MS356 All All
Std conc  Std conc Std conc Stdconc  Std conc Std conc Amt Final vol
ug/mL ug/mL ug/mL ug/mL ug/mL ug/mL spiked mL mL
~_0.500 0.507 0.532 0501 ' 0521 0.501 0010 1.015
0.500 0507 0.532 0.501 | 0521 0501 | 0020 = 1.025
..5.00 507 | 532 501 ¢ 521 7 501 | 0005 = 1010
5.00 5.07 5.32 501 | 521 ; 501 | 0010 o Lo1s
300 5.07 3.32 501 | 521 ¢ 501 | 0020 1025
500 501 532 501 | 521 i 50. 1 0005 1010
300 501 . 532 30.1 52.1 500 |...0010 1015
200 50l . 532 50.1 52.1 30.1 _0015 1020
1 50.0 50.1 © 532 501 | 521 | 501 0.020 1.025
Calculated concentrations of standards in the sample matrix
PFOS PFOSA PFOSAA EtFOSE PFOSEA V556 Surrogate All
Final conc  Finalconc  Finalconc  Finalconc Final conc  Final conc Std conc Am't spiked
ng/mL ng/mL ng/mL ng/mL ng/mL ng/mb ng/mL mL
493 5.00 524 | 494 1 501 | 513 1 100 0.005
976 | 98 ;104 9.78 993 |1 102
248 1 251 263 | 248 252 | 258 | Surrogate
493 500 524 | 494 50.1 ' 51.3 | Final conc
976 1 989 104 97.8 99.3 102 | ngml
248 251 . 263 248 252 L2588 500
493 ! 500 | 524 i 454 _ 501 513
135 L7461 782 737 749 766
976 989 1038 978 593 1017
Validated ranges — approximate concentrations
Serum PFOS PFOSA PFOSAA EtFOSE-OH PFOSEA MS56
! Rabbit 25.1-1002 | 25.0-1000 | 25.0-998 | 50.0-1000 | 250-1000 | 25.0-1000
Bovine Estimates only. Use values for rabbit.
Rat Estimates only. Use values for rabbit.
Monkey Estimates only. Use values for rabbit.
Human Estimates only. Use values for rabbit.

Attachment C: Ion Pair Standard Curves
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3M ENVIRONMENTAL LABORATORY

METHOD

ANALYSIS OF POTASSIUM PERFLUOROCOCTANESULFONATE OR OTHER
FLUOROCHEMICALS IN SERUM EXTRACTS USING
HPLC-ELECTROSPRAY/MASS SPECTROMETRY

Method Number: ETS-8-5.0 Adoption Date: >/ /4¢;

Revision Date:

Author: Lisa Clemen, Robert Wynne

Approved By:

D// /ZL\M '3{\/(!"7‘

Labdr‘dto'ryul\danéger f Date
fodeo 4
(B 2194

Group Leader Date
Ao i Coman /1)

Technical Reviewer Date

1.0 SCOPE AND APPLICATION

1.1 Scope: This method is for the analysis of extracts from serum for fluorochemical surfactants
using HPLC-electrospray/mass spectrometry.

1.2 Applicable Compounds: Fluorochemical surfactants or other fluorinated compounds, or
other ionizable compounds.

1.3 Matrices: Rabbit, rat, bovine, monkey, and human serum, or other fluids as designated in
the validation report.
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2.0 SUMMARY OF METHOD

2.1 This method describes the analysis of fluorochemical surfactants extracted from serum,
using HPLC-electrospray/mass spectrometry, or similar systemn as appropriate. The
analysis is performed by monitoring a single ion characteristic of a particular
fluorochemical, such as the potassium perfluorooctanesulfonate (PFOS) anion, m/z= 499.
Samples may also be analyzed using an API-ES/MS/MS system to further verify
compound identification.

3.0 DEFINITIONS

3.1 Atmospheric Pressure Ionization (API): The Micromass Quattro II systems allow for
various methods of ionization by utilizing various sources, probes, and interfaces. These
include but are not limited to: Electrospray lonization (ESI), Atmospheric Pressure chemical
[onization (APcl), Thermospray, etc. The ionization process in these technigues occurs at
atmospheric pressure (i.e. not under a vacuum).

3.2 Electrospray Ionization (ES, ESI): a method of ionization performed at atmospheric
pressure, whereby ionization occurs through the production of tiny charged droplets in a
strong electrical field.

3.3 Mass Spectrometry, Mass Spectrometer (MS), Tandem Mass Spectrometer (MS/MS):
The API Quattro II systems are equipped with quadrupole mass selective detectors. fons are
selectively discriminated by mass to charge ratio (m/z) and subsequently detected. A single
MS may be employed for ion detection or a series (MS/MS) for more specific fragmentation
information.

3.4 Conventional vs. Z-spray probe interface: The latest models of Micromass Quattro II
systems (post 1998) utilize a “Z-spray” conformation. The spray emitted from a probe is
orthogonal to the cone aperture. In the conventional conformation it is aimed directly at the
cone aperture, after passing through a tortuous pathway in the counter electrode. Though the
configuration is different, the methods of operation, cleaning, and maintenance are the same.
However, Z-spray components and conventional components are not compatible with one
another, but only with similar systems (i.e. Z-spray components are compatible with some
other Z-spray systems, etc.)

3.5 Mass Lynx Software: System software designed for the specific operation of these Quattro
I systems. Currently MassLynx has Windows 95 and WindowsNT 4.0 versions. All
versions are similar. For more details see the manual specific to the instrument (Micromass
Quattro I MassLynx or MassLynx NT USER’S GUIDE).

4.0 WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

4.1.1 Use caution with the voltage cables for the probe. The probe employs a voltage of
approximately 5000 Volts.

4.1.2 When handling samples or solvents wear appropriate protective gloves, eyewear,
and clothing.

ETS-8-5.0 Page 2 of 9
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4.2 Cautions:

4.2.1 Do not operate solvent pumps above capacity of 400 bar (5800 psi) back pressure.
If the back pressure exceeds 400 bar, the HP1100 will initiate automatic shutdown.

4.2.2 Do not run solvent pumps to dryness.

5.0 INTERFERENCES

5.1 To minimize interferences when analyzing samples, teflon should not be used for sample
storage or any part of instrumentation that comes in contact with the sample or extract.

6.0 EQUIPMENT
6.1 Equipment listed below may be modified in order to optimize the system.

6.1.1 Micromass Electrospray Mass Spectrometer
6.1.2 HPI1100 low pulse solvent pumping system and autosampler

7.0 SUPPLIES AND MATERIALS

7.1 Supplies

7.1.1 High purity grade nitrogen gas regulated to approximately 100 psi (House air
system)

7.1.2 HPLC analytical column, specifics to be determined by the analyst
7.1.3 Capped autovials or capped 15 ml centrifuge tubes

8.0 REAGENTS AND STANDARDS
8.1 Reagents
8.1.1 Methanol, HPLC grade or equivalent

8.1.2 Milli-Q™ water, all water used in this method should be Milli-Q™ water or
equivalent, and may be provided by a Milli-Q TOC Plus system or other vendor

8.1.3 Ammonium acetate, reagent grade or equivalent
8.2 Standards

8.2.1 Typically two method blanks, two matrix blanks, and eightcen matrix standards are
prepared during the extraction procedure. See ETS-8-4.0.

9.0 SAMPLE HANDLING

9.1 Fresh matrix standards are prepared with each analysis. Extracted standards and samples
are stored in capped autovials or capped 15 ml centrifuge tubes until analysis.

9.2 If analysis will be delayed, extracted standards and samples can be refrigerated at
approximately 4° C until analysis can be performed.
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10.0 QUALITY CONTROL
10.1 Method Blanks and Matrix Blanks

10.1.1 Analyze a method blank and a matrix blank prior to each calibration curve.
10.2 Matrix Spikes

10.2.1 Analyze a matrix spike and matrix spike duplicate per forty samples. With a
minimum of 2 spikes per batch.

10.2.2 Expected spike concentrations will fall in the mid-range of the initial calibration
curve. Additional spike concentrations may fall in the low-range of the initial
calibration curve.

10.2.3 See Section 13 to calculate percent recovery.
10.3 Continuing Calibration Checks

10.3.1 Analyze 2 mid-range calibration standard after every tenth sample. If a significant
change (+ 30%) in peak area occurs, relative to the initial standard curve, stop the
run. Only those samples analyzed before the last acceptable calibration standard
will be used. The remaining samples must be reanalyzed.

10.3.2 See Section 13 to calculate percent difference.

11.0 CALIBRATION AND STANDARDIZATION

11.1 Analyze the extracted matrix standards prior to and following each set of extracts. The
mean of two standard values, at each standard concentration, will be plotted by linear
- 2 . . . .
regression (r*)for the calibration curve using MassLynx or other suitable software.

11.2 The r* value for the data should be 0.980 or greater. Lower values may be acceptable at the
discretion of the analyst and approval of the Project Lead.

11.3 If the curve does not meet requirements, perform routine maintenance or reextract the
standard curve (if necessary) and reanalyze.

11.4 For purposes of accuracy when quantitating low levels of analyte, it may be necessary to
use the low end of the calibration curve rather than the full range of the standard curve.
Example: when attempting to quantitate approximately 10 ppb of analyte, generate a
calibration curve consisting of the standards from S ppb to 100 ppb rather than the full
range of the curve (5 ppb to 1000 ppb). This will reduce inaccuracy attributed to linear
regression weighting of high concentration standards.

12.0 PROCEDURES
12.1 Acquisition Set up

12.1.1 Click on start button in the Acquisition Control Panel. Set up a sample list. Assign
a filename using MO-DAY-last digit of year-sample number, assign a method (MS)
for acquinng, and type in sample descriptions.
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12.1.2 To create a method click on scan button in the Acquisition control panel and select
SIR (Single Ion Recording) or MRM. Set lonization Mode as appropriate and mass
to 499 or other appropriate masses. A full scan is usually collected along with the
SIRs. Save acquisition method. If MS/MS instruments are employed, additional
product ion fragmentation information may be collected. See Micromass
MassLynx GUIDE TO DATA ACQUISITION for additional information and
MRM (Multiple Reaction Monitoring).

12.1.3 Typically the analytical batch run sequence begins with a set of extracted matrix
standards and ends with a set of extracted matrix standards.

12.1.4 Samples are analyzed with a continuing calibration check injected after every tenth
sample. Solvent blanks should be analyzed periodically to monitor possible analyte
carryover and are not considered samples but may be included as such.

12.2 Using the Autosampler
12.2.1 Set up sample tray according to the sample list prepared in Section 12.1.1.

12.2.2 Set-up the HP1100/autosampler at the following conditions or at conditions the
analyst considers appropriate for optimal response. Record actual conditions in the
instrument logbook:

12.2.2.1 Sample size = 10 pL injection with a sample wash
12.2.2.2 Inject/sample = |

12.2.2.3 Cycle time = 13.5 minutes

12.2.2.4 Solvent ramp =

Time MeOH 2.0 mM
Ammonium acetate

0.00 min. 40% 60%

7.5 min. 90% 10%

11.0 min. 90% 10%

11.5 min. 40% 60%

12.2.2.5 Press the “Start” button.
12.3 Instrument Set-up
12.3.1 Refer to ETS-9-24.0 for more details.
12.3.2 Check the solvent level in reservoirs and refill if necessary.

12.3.3 Check the stainless steel capillary at the end of the probe. Use an eyepiece to check
the tip. The tip should be flat with no jagged edges. If the tip is found to be
unsatisfactory, disassemble the probe and replace the stainless steel capillary.

12.3.4 Set HPLC pump to “On". Set the flow to 10 - 500 uL/min or as appropriate.
Observe droplets coming out of the tip of the probe. Allow to equilibrate for
approximately 10 minutes.
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12.3.5 Turn on the nitrogen. A fine mist should be expelled with no nitrogen leaking
around the tip of the probe.

12.3.6 The instrument uses these parameters at the following settings. These settings may
change in order to optimize the response:
12.3.6.1 Drying gas 250-400 liters/hour
12.3.6.2 ESI nebulizing gas 10-15 liters/hour
12.3.6.3 HPLC constant flow mode flow rate 10 - 500 pl/min
12.3.6.4 Pressure <400 bar (This parameter is not set, it is a guide to ensure the
HPLC is operating correctly.)

12.3.7 Carefully guide the probe into the opening. Insert probe until it will not go any
further. Connect the voltage cables to the probe.

12.3.8 Record tune parameters in the instrument log.

12.3.9 Using the cross-flow counter electrode in the ES/MS source is recommended for
the analysis of biological matrices.

12.3.10Click on start button in the Acquisition Control Panel (this may vary among
MassLynx versions, see appropriate MassLynx USER'S GUIDE). Press the start
button. Ensure start and end sample number includes all samples to be analyzed.

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations:

13.1.4 Calculate matrix spike percent recoveries using the following equation:

% Recovery = Observed Result - Background Result x 100
Expected Result

13.1.5 Calculate percent difference using the following equation:

% Difference = Expected Conc. - Calculated Conc. x 100
Expected Conc.

13.1.6 Calculate actual concentration of PFOS, or other fluorochemical, in matrix (ng/ml):

(ng of PFOS calc. from std. Curve x Dilution Factor) x _1pug
(Initial Volume of matrix (ml) + ml of Surrogate Standard) 1000 ng
Final Volume (mL)

14.0 METHOD PERFORMANCE

14.1 Method Detection Limit (MDL) and Limit of Quantitation (LOQ) are method, analyte, and
matrix specific. Please see ETS-8-4.0, Attachment B, for a listing of current validated
MDL and LOQ values.
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14.2 Method Blanks and Matrix Blanks

14.2.1 Method blanks and matrix blanks will be analyzed with each sample set for
possible contamination or carryover. Values are expected to fall below the lowest
standard in the calibration curve.

14.3 Matrix Spikes

14.3.1 Matrix spikes are analyzed with each sample set and the percent recoveries are
expected to fall within £ 30% of the spiked concentration.

14.4 Continuing Calibration Checks

14.4.1 Continuing calibration checks are analyzed at a minimum of after every 10 samples
with each sample set. The percent recoveries are expected to fall within + 30% of
the spiked concentration.

14.5 If any criteria listed in the method performance section isn’t met, maintenance may be
performed on the system and samples reanalyzed or other actions as determined by the
analyst. All actions will be documented in the instrument runlog, the maintenance log, or
on the summary sheet with the sample results.

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Sample extract waste and flammable solvent is disposed in high BTU containers, and glass
pipette waste is disposed in broken glass containers located in the laboratory.

16.0 RECORDS

16.1 Store chromatograms in the study or project folder. Each chromatogram must have the
following information included either in the header or hand written on the chromatogram:
study or project number, acquisition method, integration method, sample name, extraction
date, dilution factor (if applicable), and analyst.

16.2 Plot calibration curve by linear regression and store in the study folder.
16.3 Print sample list from MassLynx and tape into the instrument runlog.
16.4 Print data integration summary from MassLynx and tape into the instrument runlog.

16.5 Copy instrument runlog pages, including instrument parameters and sample results, and
store in appropriate study folder.

16.6 Summarize data using suitable software and store in the study folder.

16.7 Back up electronic data to appropriate medium. Record in study notebook the file name
and location of backup electronic data.

17.0 TABLES, DIAGRAMS, FLOWCHARTS, AND VALIDATION DATA
17.1 Attachment B: ETS-8-5.0 Data reporting spreadsheet.

17.2 The validation report associated with this method is ETS-8-4.0 & 5.0-V-1.
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18.0 REFERENCES

18.1 ETS-9-24.0, “Operation and Maintenance of the Micromass Atmospheric Pressure
Ionization/Mass Spectrometer Quattro I Systems”

19.0 AFFECTED DOCUMENTS

19.1 ETS-8-4.0, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry”

20.0 REVISIONS

Revision Revision
Number. Reason For Revision Date
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Attachment A

Laboratory Study #

Study:

Test Material:

Matrix/Final Solvent:
Method/Revision:

Analytical Equipment System Number:
Instrument Software/Version:
Filename:

R-Squared Value:

Slope:

Y Intercept:

Date of Extraction/Analyst?
Date of Analvsis/Analvst:

Group Sample# Concentration Initial Vol. Dilution
Dose ug/mL —mL Factor

Final Conc.
ug/mL

Slope: Taken from linear regression cquation.

Group/Dose: Taken from the study folder.

Sample#: Taken from the study folder.

Concentration (ug/mL): Taken from the MassLynx integration summary.

Initial Volume (mL): Taken from the study folder.

Dilution Factor: Taken from the study folder.

Final Conc. (ug/mL): Calculated bv dividing the initial volume from the concentration
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3M ENVIRONMENTAL LABORATORY

METHOD

EXTRACTION OF POTASSIUM PERFLUOROOCTANESULFONATE OR OTHER ANIONIC
FLUOROCBEMICAL SURFACTANTS FROM LIVER FOR ANALYSIS USING
HPLC-ELECTROSPRAY/MASS SPECTROMETRY

Method Number: F@CT-M-I.O , Adoption Date: 3‘/—?1.-/957

Revision Date: A/ 4

Author: Lisa Clemen

Approved By:
/ - e
Laboratory Manager Date
k4bﬂJM H‘——————' s/20 /5
Group Leader Date
Qé&« A emee s/2z/4y
Technical Reviewer Date

1.0 SCOPE AND APPLICATION

1.1 Scope: This method is for the extraction of Potassium Perfluorooctanesulfonate (PFOS) or
other fluorochemical surfactants from liver.

1.2 Applicable Compounds: Fluorochemical surfactants or other fluorinated compounds.

1.3 Matrices: Rabbit, rat, bovine, and monkey livers or other livers as designated in the
validation report.
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2.0 SUMMARY OF METHOD

2.1 This method describes how to extract potassium perfluorooctanesulfonate (PFOS) or other
fluorochemical surfactants from liver using ion pairing reagent and 5.0 mLs of ethyl
acetate. An ion pairing reagent is added to each sample and partitioned into ethyl acetate.
Four mLs of extract is removed to a centrifuge tube and put onto a nitrogen evaporator
until dry. Each extract is reconstituted in 1.0 mL methanol then filtered through a 3 cc
plastic syringe attached to a 0.2 um filter into glass autovials.

3.0 DEFINITIONS
3.1 None.

4.0 WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

4.1.1 Use universal precautions when handling animal livers, they may contain
pathogens.

5.0 INTERFERENCES

5.1 There are no known interferences at this time.

6.0 EQUIPMENT

6.1 The following equipment is used while carrying out this method. Equivalent equipment is
acceptable. )
6.1.1 Ultra-Turrax T25 Grinder for grinding liver samples
6.1.2 Vortex mixer, VWR, Vortex Genie 2
6.1.3 Centrifuge, Mistral 1000 or IEC
6.1.4 Shaker, Eberbach or VWR
6.1.5 Nitrogen Evaporator, Organomation
6.1.6 Balance

7.0 SUPPLIES AND MATERIALS
7.1 Gloves
7.2 Dissecting scalpels

7.3 Eppendorf or disposable pipettes

7.4 Nalgene bottles, capable of holding 250 mL and 1 L
7.5 Glass, type A, volumetric flasks

7.6 40 mL glass [-CHEM vials

7.7 Plastic sampule vials, Wheaton, 6 mL

7.8 Polypropylene centrifuge tubes, 15 mL

7.9 Labels
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7.10 Syringes, capable of measuring 10 pL to 50 puL
7.11 Glass, type A, volumetric pipettes

7.12 Graduated pipettes

7.13 Electronic pipettor, Eppendorf or equivalent
7.14 Timer

7.15 Disposable plastic 3 cc syringes

7.16 Filters, nylon syringe filters, 0.2 pm, 25 mm
7.17 Cnmp cap autovials

Note: Prior to using glassware and bottles, rinse 3 times with methanol and 3 times with Milli-
Q™ water. Rinse syringes a minimum of 9 times with methanol, 3 rinses from 3 separate
vials.

8.0 REAGENTS AND STANDARDS

8.1 Reagents

8.1.1 Sodium Hydroxide (J.T Baker or equivalent), (NaOH) 10N: weigh approximately
200 grams NaOH. Pour into a 1000 mL beaker containing 500 liters (L) Milli-Q™

water, mix until all solids are dissolved. Store ina | L nalgene bottle.

8.1.2 Sodium Hydroxide (J.T Baker or equivalent), (NaOH) IN. Dilute 10N 1:10.
Measure 10 mL of the 10N NaOH solution into a 100 mL volumetric flask and
dilute to volume using Milli-Q™ water. Store in 2 125 mL nalgene bottle.

8.1.3 Tetrabutylammonium hydrogen sulfate (Kodak or equivalent), (TBA) 0.5M: Weigh
approximately 169 grams of TBA into a 1 L volumetric containing 500 L Milli-Q™
water. Adjust to pH 10 using approximately 64 mL 10N NaOH and dilute to
volume with Milli-Q™ water. Add NaOH slowly while adding the last 1 mL of
NaOH because the pH changes abruptly. Storeina | L nalgene bottle.

8.1.3.1 TBA requires a check prior to each use to ensure pH = 10. Adjust as
needed using IN NaOH solution.

8.1.4 Sodium carbonate/Sodium Bicarbonate Buffer (J.T. Baker or equivalent),
(Na,CO,/NaHCO,) 0.25M: Weigh approximately 26.5 g of sodium carbonate
(Na,CO,) and 21.0 g of sodium bicarbonate (NaHCO,) into a 1 L volumetric flask
and dilute to volume with Milli-Q™ water. Storeina 1 L nalgene bottle.

8.1.5 PFOS (3M Specialty Chemical Division), molecular weight = 538.
8.1.6 Ethyl Acetate, Omnisolv, glass distilled or HPLC grade.

8.1.7 Methanol, Omnisolv, glass distilled or HPLC grade.

8.1.8 Liver and control liver, received frozen from testing laboratory.

8.1.9 Milli-Q™ water, all water used in this method should be Milli-Q™ water and may
be provided by a Milli-Q TOC Plus system.

8.2 Standards v
8.2.1 Prepare PFOS standards for the standard curve.
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8.2.2 Weigh approximately 100 mg of PFOS into a 100 mL volumetric flask and record
the actual weight.

8.2.3 Bring to volume with methanol for a stock standard of approximately 1000 ppm
(ng/mL).

8.2.4 Dilute the stock solution with methano! for a working standard 1 solution of
approximately 50 ppm.

8.2.5 Dilute the stock solution with methanol for a working standard 2 solution of
approx. 5.0 ppm.

8.2.6 Dilute the stock solution with methanol for a working standard 3 solution of
approx. 0.50 ppm.

9.0 SAMPLE HANDLING

9.1 All livers are received frozen and must be kept frozen until the extraction is performed.

10.0 QuALITY CONTROL
10.1 Matrix Spikes

10.1.1 Prepare and analyze matrix spike and matrix spike duplicate samples to determine
the accuracy of the extraction.

10.1.2 Prepare each spike using liver chosen by the analyst, usually a control liver.
10.1.3 Expected concentrations will fall in the mid-range of the initial calibration curve.
10.2 Continuing Calibration Checks

10.2.1 Prepare and analyze continuing calibration check samples to determine the
continued linearity of the initial calibration curve.

10.2.2 One check is prepared per group of ten samples. For example, if a sample set = 34,
four checks are prepared and extracted.

10.2.3 Prepare each continuing calibration check from the same liver homogenate used to
prep the initial curve.

10.2.4 The expected concentration will fall within the mid-range of the initial calibration
curve.

11.0 CALIBRATION AND STANDARDIZATION

11.1 Prepare Liver Homogenate to Use for Standards

11.1.1 Weigh approximately 40 g of liver into a 250 mL Nalgene bottle containing 200
mLs Milli-Q™ water. Grind to a homogeneous solution.

11.1.2 1f 40 g is not available, use appropriate amounts of liver and water in keeping with
a 1:5 ratio.

11.1.3 See section 13.0 to calculate the actual density of liver.
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11.1.4 Add 1 mL of homogeneous solution to a 15 mL centrifuge tube. Re-suspend
homogeneous solution by shaking between aliquots while preparing a total of
sixteen | mL aliquots of homogeneous solution in 15 mL centrifuge tubes.

11.1.5 Two 1 mL aliquots serve as matrix blanks. Use the standard concentrations and
spiking amounts listed in table 1 to spike, in duplicate, two standard curves for a
total of fourteen samples.

i Table 1
Approximate Spiking Amounts for Calibration Standards
Working Standard pL Approx. final conc. of

(Approx. Conc.) PFOS in liver
- - Blank

050 ppm 4 0.010 ppm

0.50 ppm 20 0.050 ppm

0.50 ppm 40 0.100 ppm

5.0 ppm 10 . 0.250 ppm

5.0 ppm 20 0.500 ppm

5.0 ppm 30 0.750 ppm

50 ppm 4 1.000 ppm

11.1.1 See section 13.0 to calculate actual concentrations of PFOS in calibration standards.

11.2 Extract spiked liver homogenates following 12.14-12.24 of this method. Use these
standards to establish each initial curve on the mass spectrometer.

12.0 PROCEDURES

12.1 Obtain frozen liver samples. In spent tissue, note that the liver has not been packaged with
other tissues.

12.2 Cut approximately 1 g of liver using a dissecting scalpel.

12.3 Weigh the sample directly into a tared plastic sampule vial.

12.4 Record the liver weight in the study notebook.

12.5 Label the sampule vial with the study number, weight, liver ID, date and analyst initials.
12.6 Add 2.5 mLs of water to sampule vial.

12.7 Grind the sample. Put the grinder probe in the sample and grind for about 2 minutes, or
unti] the sample is homogeneous.

12.8 Rinse the probe into the sample with 2.5 mLs water using a pipette.
12.9 Take the grinder apart and clean it with methanol after each sample. Follow AMDT-EP-22.

12.10 Cap the sample and vortex for 15 seconds.
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12.11 Pipette | mL homogenate into a 15 mL polypropylene centrifuge tube. Label the centrifuge
tube with the identical information as the sampule vial. (See Worksheet for documenting
the remaining steps.)

12.12 Spike liver homogerates with the appropriate amount of PFOS standard as described in
section 11.1 or Table 1.

12.13 Pipette two 1 mL aliquots of Milli-Q™ water to centrifuge tubes. These will serve as
instrument blanks.

12.14 Add | mL 0.5 M TBA and 2 mL of the 0.25 M sodium carbonate/sodium bicarbonate
buffer.

12.15 Using a volumetric pipette, add 5 mLs ethyl acetate.
12.16 Cap each sample and put on the shaker for 20 minutes.

12.17 Centrifuge for 20 to 25 minutes, until layers are well separated. Set power on the centrifuge
to approximately 3500 rpm.

12.18 Remove 4 mLs of organic layer, using a 5 mL graduated glass pipette, to a clean 15 mL
centrifuge tube. Label this fresh tube with thé same information as in 12.5.

12.19 Put each sample on the analytical nitrogen evaporator until dry, approximately 2 to 3
hours.

12.20 Add 1.0 mL of methanol to each centrifuge tube using a graduated pipette.
12.21 Vortex mix for 30 seconds.

12.22 Attach a 0.2 pm nylon mesh filter to a 3 cc syringe and transfer the sample to th1s syringe.
Filter into a 1.5 mL glass autovial.

12.23 Label the autovial with the study number, animal number and gender, sample timepoint,
matrix, final solvent, extraction date, and analyst(s) who performed the extraction.

12.24 Cap and hold for electrospray mass spectrometry analysis.

12.25 Complete the worksheet and tape to page of studv notebook.

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations:

13.1.1 Calculate the density of liver (mg) in 1.0 mL homogenate using the following

equation:
g of Liver x Average weight of ten | mL aliquots (mg)
(g of Liver + g of Water)
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13.1.2 Calculate actual concentrations of PFOS in calibration standards using the
following equation:

uL of Standard x Concentration (ug /mL) = Final Concentration (ug/g or mg/kg)
mg Liver / | mL homogenate of PFOS in Liver

*Average weight of liver in solution as determined in 13.1.1, by weighing ten 1
mL homogenates of approximately 40 mg liver in 200 mL of Milli-Q water.

14.0 METHOD PERFORMANCE

14.1 The method detection limit is equal to half the lowest standard in the calibration curve.

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Sample waste is disposed in bichazard containers, flammable solvent waste is disposed in
high BTU containers, and used glass pipette waste is disposed in broken glass containers
located in the laboratory. ;

16.0 RECORDS

16.1 Complete the extraction worksheet and tape into the study notebook.

17.0 TABLES, DIAGRAMS, FLOWCHARTS, AND VALIDATION DATA
17.1 The validation report associated with this method is FACT-M-1.0 & 2.0-V-1.

18.0 REFERENCES
18.1 AMDT-EP-22, “Routine Maintenance of Ultra-Turrax T-25"

19.0 AFFECTED DOCUMENTS

19.1 FACT-M-2, “Analysis of Liver Extracts for Fluorochemicals using HPLC-Electrospray
Mass Spectrometry”

20.0 REVISIONS

Revision Revision
Number. Reason For Revision Date
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Extraction Worksheet for FACT-M-1

T Study # | Sample PFOS PFOS PFOS Date and
Number approx. 0.5 ppm | approx. 5 ppm | approx. S0 ppm | Initials
set # actual ppm | actual ppm | actual ppm | for Std.
W HW #W

- H,O Blank - - -

- Liver Blank - - -
t

| - - -

! Studv number where the original worksheet is located
Blank Liver Homogenate:  Std # Liver amount = g
Liver Extraction Method Date & Initials
Vortex 15 sec.
Pipette | mL of Liver Solution
Pipette | mL of 0.5 M TBA, pH 10. Std. #
Pipette 2 mL of 0.25 NayC03/0.25M NaHCO4 Buffer  Std. #
Pipette 5 mL of Ethyl Acetate TN-A-
Shake 20 min.
Centrifuge 20-25 min. Centrifuge Speed
Remove a 4 mL aliquot of organic laver
Put on Nitrogen Evaporator to dryness _Evaporator Temperature
Add 1.0 mL of Methanol TN-A-
Vortex 30 sec.
Filter using a 3cc B-D syringe with a 0.2um SRI filter into a 1.5 mL autosample vial
MS/MSD/__ Cont. Checks: Spiked _ uLofa____ ppm std { ) for a final concentration of

ppm. MS/MSD used sample

FACT-M-1.0
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METHOD

ANALYSIS OF FLUOROCHEMICALS IN LIVER EXTRACTS USING
HPLC-ELECTROSPRAY/MASS SPECTROMETRY

Method Number: FACT-M-2.0 Adoption Date: 5/)(,/9¢

Revision Date: /\‘:M

Author: Lisa Clemen

Approved By:
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1.0 SCOPE AND APPLICATION

1.1 Scope: This method is for the analysis of extracts of liver or other tissues for fluorochemical
surfactants using HPLC-electrospray/mass spectrometry.

1.2 Applicable Compounds: Potassium perfluorooctanesulfonate, anionic fluorochemical
surfactants, or other ionizable compounds.

1.3 Matrices: Rabbit, rat, bovine, and monkey livers or other livers as designated in the
validation report.
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2.0 SUMMARY OF METHOD

2.1 This method describes the analysis of fluorochemical surfactants extracted from liver using
HPL C-electrospray/mass spectrometry. The analysis is performed by monitoring a single
ion characteristic of a particular fluorochemical, such as the potassium
perfluorooctanesulfonate (PFOS) anion, M/Z= 499. Samples may also be screened to
verify compound identification.

3.0 DEFINITIONS
3.1 None.

4.0 WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

4.1.1 Use caution with the voltage cable for the probe. When the voltage cable is plugged
into the probe DO NOT TOUCH THE PROBE, there is risk of electrical shock.

4.2 Cautions:

4.2.1 Do not run solvent pumps above capacity of 400 bar (5800 psi). If pressure goes
over 400 bar, the HP1100 will initiate automatic shutdown.

4.2.2 Do not run solvent pumps to dryness.

5.0 INTERFERENCES

5.1 Teflon should not be used for sample storage or any part of instrumentation that comes in
contact with the sample or extract.

6.0 EQUIPMENT

6.1 Equipment listed below may be changed in order to optimize the system.

6.1.1 Micromass Electrospray Mass Spectrometer
6.1.2 HP1100 low pulse solvent pumping system and autosampler.

7.0 SUPPLIES AND MATERIALS

7.1 Supplies
7.1.1 Nitrogen gas, refrigerated liquid, regulated to approximately 100 psi.
7.1.2 HPLC column, specifics to be determined by the analyst.
7.1.3 Capped autovials or capped 15 mL centrifuge tubes.

8.0 REAGENTS AND STANDARDS

8.1 Reagents
8.1.1 Methanol, HPLC grade or equivalent.
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8.1.2  Milli-Q™ water, all water used in this method should be Milli-Q™ water and may
be provided by a Milli-Q TOC Plus system.

8.1.3 Ammonium acetate, HPLC grade or equivalent.
8.2 Standards

8.2.1 Typically one H,0 blank, one liver blank, and seven liver standards are prepared
during the extraction procedure. See FACT-M-1.

9.0 SAMPLE HANDLING

9.1 Fresh liver standards are prepared with each analysis. Extracted standards and samples are
stored in capped autovials or capped 15 mL centrifuge tubes until analysis.

9.2 If analysis will be delayed, extracted standards and samples may be refrigerated until
analysis can be performed.

10.0 QuALITY CONTROL
10.1 Matrix Blanks and Method Blanks

10.1.1 Analyzc a method blank and matrix blank prior to each calibration curve.
10.2 Matrix Spikes
10.2.1 Analyze a matrix spike and matrix spike duplicate with each analysis.

10.2.2 Expected concentrations will fall in the mid-range of the initial calibration curve.
Additional spike concentrations may fall in the low-range of the initial calibration
curve.

10.2.3 See section 13 to calculate percent recovery.
10.3 Continuing Calibration Checks

10.3.1 Analyze a mid-range calibration standard after every tenth sample. If a significant
change (+ 30%) in peak area occurs, relative to the initial standard curve, stop the
run. Only those samples analyzed before the last acceptable calibration standard
will be used. The remaining samples must be reanalyzed.

10.3.2 See section 13 to calculate percent difference.
10.4 System Suitability

10.4.1 System suitability (e.g. peak area, retention time and peak shape, etc.) will be
assessed for each run.

11.0 CALIBRATION AND STANDARDIZATION

11.1 Analyze the extracted liver standards prior to and following each set of extracts. The mean
of two standard values, at each standard concentration, will be plotted by linear regression
for the calibration curve using MassLynx or other suitable software.
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11.2 The r* value for the data should be 0.98 or greater. Lower values may be acceptable at the
discretion of the analyst.

11.3 If the curve does not meet requirements, perform routine maintenance or reextract the
standard curve (if necessary) and reanalyze.

12.0 PROCEDURES

12.1 Acquisition Set up

12.1.1 Click on start button in the Acquisition Control Panel. Set up a sample list. Assign
a filename using letter-MO-DAY -last digit of year-sample number, assign a method
(MS) for acquiring, and type in sample descriptions.

12.1.2 To create a method click on scan button in the Acquisition control panel and select
SIR. Setlonization Mode as appropriate and mass to 499 or other appropriate
masses. A scan is usually collected along with the SIRs. Save method.

12.1.3 Typically the sample list begins with the first set of liver standards and ends with
the second set of standards.

12.1.4 Samples are analyzed with a continuing calibration check injected after every tenth
sample. Solvent blanks should be analyzed periodically to monitor possible analyte
carryover and are not considered samples but may be included as such.

12.2 Using the Autosampler
12.2.1 Set up sample tray according to the sample list prepared in section 12.1.1.

12.2.2 Set-up the HP1100/autosampler at the following conditions or at conditions the
analyst considers appropriate for optimal response. Record actual conditions in the
instrument logbook:

12.2.2.1 Sample size = 10 pL injection with a sample wash
12.2.2.2 Inject/sample = 1

12.2.2.3 Cycle time = 15 minutes

12.2.2.4 Solvent ramp =

Time MeOH 2.0 mM
Ammonium acetate

0.00 min. 45% 55%

7.5 min. 90% 10%

11.0 min. 90% 10%

11.5 min. 45% 55%

Note: In this instrument configuration, the run must be set up on the electrospray
software with a “Waiting for inlet start” message before the “Start” button is
pressed on the HP Workstation.

12.2.2.5 Press the “Start” button.
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12.3 Instrument Sep-up
12.3.1 Refer to AMDT-EP-31 for more details.
12.3.2 Check the solvent level in reservoirs and refill if necessary.

12.3.3 Check the stainless steel capillary at the end of the probe. Use an eye piece to check
the tip. The tip should be flat with no jagged edges. If the tip is found to be
unsatisfactory, disassemble the probe and replace the stainless steel capillary.

12.3.4 Set HPLC pump to “On”. Set the flow to 10 - S00 uL/min or as appropriate.
Observe droplets coming out of the tip of the probe. Allow to equilibrate for
approximately 10 minutes.

12.3.5 Turn on the nitrogen. A fine mist should be expelled with no nitrogen leaking
around the tip of the probe.

12.3.6 The instrument uses these parameters at the following settings. These settings may
change in order to optimize the response:

12.3.6.1 Drying gas 250-400 liters/hour
12.3.6.2 ESI nebulizing gas 10-15 liters/hour
12.3.6.3 LC constant flow mode flow rate 10 — 500 uL/min

12.3.6.4 Pressure <400 bar (This parameter is not set, it is a guide to ensure the
instrument is operating correctly.)

12.3.7 Carefully guide the probe into the opening. Insert probe until it will not go any
further. Connect the voltage cables to the probe.

12.3.8 Record tune -parameters in the instrument log.

12.3.9 Using the cross-flow counter electrode in the ES/MS source is recommended for
the analysis of biological matrices.

12.3.10 Click on start button in the Acquisition Control Panel. Press the start butten at
top of sample list. Ensure start and end sample number includes all samples to be
analyzed.

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations:

13.1.1 Calculate matrix spike percent recoveries using the following equation:

% Recovery =  Observed Result - Background Result x 100
Expected Result

13.1.2 Calculate percent difference using the following equation:

% Difference = Expected Conc. - Calculated Conc. x 100
Expected Conc.
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13.1.3 Calculate actual concentration of PFOS anion in total liver (mg):

(ug PFOS anion calc. from std curvej
g of liver used for analysis
1000 ug/ 1 mg

x Total mass of liver (g

14.0 METHOD PERFORMANCE

14.1 The method detection limit is equal to at least three times the baseline noise in the matrix
blank.

14.2 The practical quantitation limit is equal to the lowest standard in the calibration curve.

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Sample waste is disposed in biohazard containers, flammable solvent waste is disposed in
high BTU containers, and glass pipette waste is disposed in broken glass containers. All
containers are located in the laboratory.

16.0 RECORDS

16.1 Store chromatograms in the study folder. Each chromatogram should have the following
information included either in the header or hand written on the chromatogram: study
number, sample name, extraction date, and dilution factor (if applicable).

16.2 Plot calibration curve by linear regression and store in the study folder.
16.3 Print sample list from MassLynx and tape into the instrument runlog.
16.4 Print data integration summary from MassLynx and tape into the instrument runlog.

16.5 Copy instrument runlog pages, including instrument parameters and sample results, and
tape into appropriate study notebook.

16.6 Summarize data using suitable software and store in the study folder.

16.7 Back up electronic data to appropriate media. Record in study notebook the file name and
location of backup electronic data.

17.0 TABLES, DIAGRAMS, FLOWCHARTS, AND YALIDATION DATA
17.1 Attachment A: FACT-M-2 Data reporting spreadsheet

17.2 The validation report associated with this method is FACT-M-1.0 & 2.0-V-1.

18.0 REFERENCES
18.1 AMDT-EP-31, “Operation of VG Platform Electrospray Mass Spectrometer™
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19.0 AFFECTED DOCUMENTS

19.1 FACT-M-1.0, “Extraction of Potassium Perfluorooctanesulfonate from Liver for Analysis
Using HPLC-Electrospray/Mass Spectrometry™

20.0 REVISIONS

Revision - Revision
Number. Reason For Revision Date
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Laboratory Study #

Study:

Test Material:

Matrix/Final Solvent:
Method/Revision: -
Analytical Equipment System Number:
Instrument Software/Version:
Filename:

R-Squared Value:

Slope:

Y Intercept:

Date of Extraction/Analyst:
Date of Analysis/Analyst:

Group Sample# Concentration Initial Vol. Dilution Final Conc.
Daose ug/mL mL Factor ug/mL

Slope: Taken from linear regression equation.

Group/Dose: Taken from the study folder.

Sample#: Taken from the study folder.

Concentration (ug/mL): Taken from the MassLynx integration summary.

Initial Volume (mL): Taken from the study folder.

Dilution Factor: Taken from the study folder.

Final Conc. (ug/mL): Calculated by dividing the initial volume from the concentration
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3M ENVIRONMENTAL LABORATORY

METHOD

EXTRACTION OF POTASSIUM PERFLUOROOCTANESULFONATE OR OTHER
FLUOROCHEMICAL COMPOUNDS FROM LIVER FOR ANALYSIS USING
HPLC-ELECTROSPRAY/MASS SPECTROMETRY

Method Number: FACT-M-1.1 ' Adoption Date: 05/26/98

Revision Date: 06}0 3 ] Cicl

Author: Lisa Clemen, Glenn Langenburg

Approved By:
. 0 H
- e
l / / ¢/3/57
Laboratory Manager o Date
% /61/ 747/"\ L/1199
GroufJ Leader Date
./}/a/? (',é,uw\ (.;/m/i?
Technical Reviewer Date

1.0 SCOPE AND APPLICATION

1.1 Scope: This method is for the extraction of potassium perfluorooctanesulfonate (PFOS) or
other fluorochemical compounds from liver.

1.2 Applicable Compounds: Fluorochemical surfactants or other fluorinated compounds.

1.3 Matrices: Rabbit, rat, bovine, and monkey liver or other liver as designated in the validation
report.
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2.0 SUMMARY OF METHOD

2.1 This method describes the procedure for extracting potassium perfluorooctanesulfonate
(PFOS) or other fluorochemicals from liver homogenate using an ion pairing reagent and
5.0 ml of ethyl acetate. In this method, seven fluorochemicals were extracted: PFOS,
PFOSA, PFOSAA, EtFOSE-OH, POAA, PFOSEA, and FC-807 monoester (see 3.0
Definitions). An ion pairing reagent is added to the sample and the analyte ion pair is
partitioned into ethyl acetate. Four ml of extract are removed and put onto a nitrogen
evaporator until dry. Each extract is reconstituted in 1.0 m] of methanol, then filtered
through a 3 cc plastic syringe attached to a 0.2 um nylon filter into glass autovials.

3.0 DEFINITIONS
3.1 PFOS: perfluorooctanesulfonate (anion of potassium salt) C¢F,,SO;’

3.2 PFOSA: perfluorooctane sulfonylamide C,F,,SO,NH,
3.3 PFOSAA: perfluorooctane sulfonylamido (ethyl)acetate C;F,,SO,N(CH,CH,)CH,CO,

3.4 EtFOSE-OH: 2(N-ethylperfluorcoctane sulfonamido)-ethyl alcohol
C,F,,SO,N(CH,CH,)CH,CH,0OH ’

3.5 POAA: perfluorooctanoate (anion of ammonium salt) C,F,;COO’

3.6 PFOSEA: perfluorooctane sulfonyl ethylamide C,F ,SO,N(CH,CH,)H
3.7 FC-807 monoester C,F,SO,N(CH,CH,)CH,CH,0-PO,H)

3.8 Surrogate standard 1H,1H,2H,2H perfluorooctane sulfonic acid

4.0 WARNINGS AND CAUTIONS

4.1 Health and safety warnings:

4.1.1 Use universal precautions, especially laboratory coats, goggles, and gloves when
handling animal tissue, it may contain pathogens.

5.0 INTERFERENCES

5.1 There are no known interferences at this time.

6.0 EQUIPMENT

6.1 The following equipment is used while carrying out this method. Equivalent equipment is
acceptable.
6.1.1 Ultra-Turrax with T25 grinder attachment for grinding/dispersing/emulsifying
6.1.2 Vortex mixer, VWR, Vortex Genie 2
6.1.3 Centrifuge, Mistral 1000 or IEC
6.1.4 Shaker, Eberbach or VWR
6.1.5 Nitrogen evaporator, Organomation
6.1.6 Balance, (£0.100¢g)
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7.0 SUPPLIES AND MATERIALS

7.1 Gloves

7.2 Eppendorf or disposable pipettes

7.3 Nalgene bottles, capable of holding 250 ml and I L
7.4 Wheaton 6 ml Plastic Sampule Vials

7.5 Glass, type A, volumetric flasks

7.6 40 ml glass I-CHEM vials

7.7 Polypropylene centrifuge tubes, 15 ml

7.8 Labels

7.9 Syringes, capable of measuring 5 uL to 50 pL
7.10 Glass, type A, volumetric pipettes

7.11 Graduated pipettE:s

7.12 Electronic pipettor, Eppendorf or equivalent
7.13 Timer

7.14 Disposable plastic 3 cc syringes

7.15 Filters, nylon syringe filters, 0.2 um, 25 mm
7.16 Crimp cap autovials

Note: Prior to using glassware and bottles, rinse 3 times with methanol and 3 times with Milli-
Q™ water. Rinse syringes a minimum of 9 times with methanol, 3 rinses from 3 separate
vials.

8.0 REAGENTS AND STANDARDS

8.1 ASTM Type I reagent grade water, Milli-Q™ or equivalent; all water used in this method
should be Milli-Q™ water and may be provided by a Milli-Q TOC Plus™ system.

8.2 Sodium hydroxide (NaOH), J.T Baker or equivalent

8.3 Tetrabutylammonium hydrogen sulfate (TBA), Kodak or equivalent

8.4 Sodium carbonate (Na,CO,), J.T. Baker or equivalent

8.5 Sodium bicarbonate (NaHCQO,), J.T. Baker or equivalent

8.6 Ethyl acetate, Omnisolv, glass distilled or HPLC grade

8.7 Methanol, Omnisolv, glass distilled or HPLC grade

8.8 Liver tissue, frozen from supplier

8.9 Control matrix or blank matrix for standards, QC checks, blanks, etc.

8.10 Fluorochemical standards
8.10.1 PFOS (3M Specialty Chemical Division), molecular weight = 538
8.10.2 PFOSA (3M Specialty Chemical Division), molecular weight = 499
8.10.3 PFOSAA (3M Specialty Chemical Division), molecular weight = 585
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8.10.4 EtFOSE-OH (3M Specialty Chemical Division), molecular weight = 571
8.10.5 POAA (3M Specialty Chemical Division), molecular weight = 431
8.10.6 PFOSEA (3M Specialty Chemical Division), molecular weight = 527

8.10.7 FC-807 monoester (3M Specialty Chemical Division). FC-807 is a mixture of
triester, diester, and monoester fluorochemical components. The monoester
molecular weight = 650

8.10.8 Surrogate Standard: 4-H, perfluorooctane sulfonic acid (1-H,1-H, 2-H,2-H
C,F,;SO,H) molecular weight = 428

8.10.9 Other fluorochemicals, as appropriate
8.11 Reagent preparation

8.11.1 10 N sodium hydroxide (NaOH): Weigh approximately 200g NaOH. Pour into a
1000 ml beaker containing 500 ml Milli-Q™ water, mix until all solids are
dissolved. Store ina 1 L Nalgene bottle.

8.11.2 1 N sodium hydroxide (NaOH): Dilute 10N NaOH 1:10. Measure 10 ml of 10N
NaOH solution into a 100 ml volumetric flask and dilute to volume using Milli-Q
water. Store in a 125 m! Nalgene bottle.

™

8.11.3 0.5 M tetrabutylammonium hydrogen sulfate (TBA): Weigh approximately 169
grams of TBA into a2 1 L volumetric containing 500 ml Milli-Q™ water. Adjust to
pH 10 using approximately 44 to 54 ml of 10N NaOH and dilute to volume with
Milli-Q™ water. While adding the last few ml’s of NaOH, add slowly because the
pH changes abruptly. Storein a1 L Nalgene bottle.

8.11.3.1 TBA requires a check prior to each use to ensure pH = 10. Adjust as
needed using 1N NaOH solution.

8.11.4 0.25M Sodium carbonate/sodium bicarbonate buffer (Na,CO,/NaHCO;): Weigh
approximately 26.5 g of sodium carbonate (Na,CO,) and 21.0 g of sodium
bicarbonate (NaHCQ,) into 2 1 L volumetric flask and bring to volume with Milli-
Q™ water. Store ina | L nalgene bottle.

8.12 Standards
8.12.1 Prepare PFOS standards for the standard curve.

8.12.2 Prepare other fluorochemical standards, as appropriate. Multicomponent
fluorochemical standards are acceptable (e.g. one working standard solution
containing 1.00 ppm PFOS, 1.02 ppm PFOSA, 0.987 ppm PFOSAA, and 1.10 ppm
EtFOSE-OH.)

8.12.3 Weigh approximately 100 mg of PFOS into a 100 ml volumetric flask and record
the actual weight.

8.12.4 Bring to volume with methanol for a stock standard of approximately 1000 ppm

(pg/ml).

8.12.5 Dilute the stock solution with methanol for a working standard ! solution of
approximately 50 ppm.
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8.12.6 Dilute the stock solution with methanol for a working standard 2 solution of
approx. 5.0 ppm.

8.12.7 Dilute the stock solution with methanol for a working standard 3 solution of
approx. 0.50 ppm.

8.13 Surrogate stock standard preparation

8.13.1 Preparea surrogate stock standard. Weigh approximately 50-60 mg of surrogate
standard 1-H,1-H, 2-H,2-H, C,F,;SO,H into a 50 ml volumetric flask and record the
actual weight.

8.13.2 Bring to volume with methanol for a surrogate stock of approximately 1000-1200
ppm.

8.13.3 Prepare a surrogate working standard. Transfer approximately 0.5 ml of surrogate
stock to a 50 ml volumetric flask and bring to volume with methanol for a working
standard of 10-20 ppm. Record the actual volume transferred.

8.14 Liver homogenate preparation
Note: The following procedure will be much easier to perform with frozen liver
tissue. Prevent tissue from thawing, keep stored on ice until excising a portion of
1t

8.14.1 Weigh 40 g of blank or control liver into a 250 ml Nalgene bottle containing 100
mls Milli-Q™ water. Record the actual weight of liver and total volume of water
used. Grind the liver into a finely dispersed homogenate with an Ultra-Turrax T25
grinder (high speed for approximately 3 minutes or until sufficiently
homogenized). Rinse grinder with an additional 100 ml of MilliQ™ water, to
bring the total volume of water added to 200 ml.

8.14.2 To determine the concentration of the blank liver homogenate, transfer ten 1.0 m!
aliquots of the homogenate to tared polypropylene tubes, and weigh each aliquot
on a balance. The average density of these aliquots is determined and then the
concentration (g of liver/ml of homogenate) can be calculated as follows:

8.14.3

[grams (g) of liver] x [avg. weight of 1.0 m! of homogenate (density) (g/ml)]
{[grams (g) of liver] + [grams (g) of water]}

8.14.3 Prepare sample livers as described in 8.3.1, but weigh out 1 g of liver, homogenize
with 2.5 ml of MilliQ™ water, and rinse with another 2.5 ml of MilliQ™ water.
Use Wheaton 6 ml plastic sampule vials or appropriate receptacle. Rinse grinder
unit after every sample with water and then with methanol. Label vials
appropriately including study number, sample ID, liver weight, date, and analyst.
Record all weights and volumes used. (Do not perform 8.3.2 for the sample liver
homogenates).

FACT-M-1.1 Page Sof 15
Extraction of PFOS from Liver

3M Environmental Laboratory Page 133



3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

9.0 SAMPLE HANDLING

9.1 All livers are received frozen and must be kept frozen until the extraction is performed.

10.0 QUALITY CONTROL
10.1 Matrix blanks and method blanks

10.1.1 Extract two 1.0 ml aliquots of the liver homogenate (prepared in 8.14.1-2)
following this procedure and use as matrix blanks. See Section 11.1.2.

10.1.2 Extract two 1.0 ml aliquots of Milli-Q™ water following this procedure and use as
method blanks.

10.2 Matrix spikes

10.2.1 Prepare and analyze matrix spike and matrix spike duplicate samples to determine
the accuracy of the extraction.

10.2.2 Prepare each spike using liver chosen by the analyst, usually the control liver
received with each sample set.

10.2.3 Expected concentrations fall in the mid-range of the initial calibration curve.
Additional spikes may be included and may fall in the low-range of the initial
calibration curve.

10.2.4 Prepare one matrix spike and one matrix spike duplicate per 40 samples, with a
minimum of 2 matrix spikes per batch.

10.3 Continuing calibration checks

10.3.1 Prepare and analyze continuing calibration check samples to ensure the accuracy of
the initial calibration curve. If the percent difference between the initial curve and
the continuing check differ by >30%, reanalyze samples analyzed after the last
acceptable check.

10.3.2 Prepare one check per group of ten samples. For example, if a sample set = 34,
prepare and extract four checks.

10.3.3 Prepare each continuing calibration check from the same blank liver homogenate
used to prepare the initial curve.

10.3.4 The expected concentrations fall within the mid-range of the initial calibration
curve. Additional spikes may be included that fall in the low-range of the initial
calibration curve. This is necessary if the analyst must quantitate using only the
low end of the calibration curve (e.g. 10 ppb — 100 ppb, rather than 10 ppb — 1000

ppb).

11.0 CALIBRATION AND STANDARDIZATION

11.1 Prepare liver homogenate standards

11.1.1 Transfer | ml aliquots of blank/control liver homogenate prepared in 8.14.1-2 to 15
ml! centrifuge tubes.
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11.2

11.3

11.1.2

11.1.3

11.1.4

11.1.5

11.1.6

Report No.

If the volumes of sample liver homogenates are limited, extract standards with liver
homogenate volumes equal to the sample volumes. Do not extract below 0.50 m|
of liver homogenate. Record the sample volume on the extraction sheet.

While preparing a total of twenty aliquots of liver homogenate in 15 ml centrifuge
tubes, mix or shake between aliquots.

Two 1 ml, or appropriate aliquots, serve as matrix blanks. Typically use the
standard concentrations and spiking amounts listed in Table 1 (at the end of this
secticn) to spike, in duplicate, two standard curves, for a total of eighteen standards
and two matrix blanks.

Refer to the validation reports FACT-M-1.1-V-1 and FACT-M-2.1-V-1 which list
the working ranges and Linear Calibration Range (LCR) for calibration curves.

Use Attachment D as an aid in calculating the concentrations of the working
standards. See Section 13.0 to calculate actual concentrations of PFOS in
calibration standards.

To each standard, blank, or QC check, add appropriate amount of surrogate working
standard for the concentration to fall within the calibration curve range 10 ppb — 1000 ppb.

Extract spiked liver homogenate standards following 12.6-12.16 of this method. Use these
standards to establish each initial curve on the mass spectrometer.

Table 1
Approximate Spiking Amounts for Standards and Spikes
Using 1.0 ml of Liver
Working Standard uL Approx. final conc. of
(Approx. Conc.) PFOS in liver
- - Blank

0.500 ppm 4 0.012 ppm
0.500 ppm 10 0.030 ppm
0.500 ppm 20 0.060 ppm
0.500 ppm 40 0.120 ppm
5.00 ppm 10 0.300 ppm
5.00 ppm 20 0.600 ppm
5.00 ppm 30 0.900 ppm
50.0 ppm 4 1.20 ppm
50.0 ppm 6 1.80 ppm

12.0 PROCEDURES

12.1 Obtain frozen liver samples and homogenize as described in 8.14.3.

12.2 Vortex mix homogenate for 15 seconds, then transfer 1.0 ml or other appropriate volume to
a 15 ml polypropylene centrifuge tube.

12.3 Return liver homogenate samples to freezer after extraction amount has been removed.
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12.4 Record the liver homogenate volume on the extraction worksheet. The final methanol
volume will equal the initial homogenate volume. For example, if | ml of homogenate is
transferred for extraction, then the final reconstitution methanol volume equals 1 m].

12.5 Label the tube with the study number, liver ID, date, and analyst initials. See attached
worksheet for documenting the remaining steps.

12.6 Spike blank liver homogenate aliquots with the appropriate amount of standard as
described in Section 11.1 or Table I in that section for the calibration curve standards.
Also prepare matrix spikes and continuing calibration standards.

12.7 Spike all samples, including blanks and standards, ready for extraction with surrogate
standard as described in Section 11.2.

12.8 Vortex mix the standard curve samples, matrix spike samples, and continuing calibration
samples for 15 seconds.

12.9 To each sample, add 1 m! 0.5 M TBA and 2 ml of the 0.25 M sodium carbonate/sodium
bicarbonate buffer.

12.10 Using a volumetric pipette, add 5 m! ethyl acetate.
12.11 Cap each sample and put on the shaker for 20 minutes.
12.12 Centnifuge for 20 to 25 minutes at approximately 3500 rpm, until layers are well separated.

12.13 Transfer 4 ml of organic layer, using a 5 ml graduated glass pipette, to a clean 15 ml
centrifuge tube. Label this fresh tube with the same information as in 12.5,

12.14 Put each sample on the analytical nitrogen evaporator until dry, approximately 2 to 3
hours. ..

12.15 Add 1.0 ml or appropriate volume of methanol to each centrifuge tube using a graduated
pipette. Methanol volume equals the initial volume of liver homogenate used for the
extraction.

12.16 Vortex mix for 30 seconds.

12.17 Attach a 0.2 pm nylon mesh filter to a 3 cc syringe and transfer the sample to this syringe.
Filter into 2 1.5 ml glass autovial (or low-volume autovial when necessary).

12.18 Label the autovial with the study number, animal number and gender, sample timepoint,
matrix, final solvent, extraction date, and analyst(s) who performed the extraction.

12.19 Cap and store extracts at approximately 4° C until analysis.

12.20 Complete the extraction worksheet, attached to this document, and tape to page of study
notebook or include in study binder, as appropriate.

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations:

13.1.1 Calculate actual concentrations of PFOS, or other appropriate fluorochemical, in
calibration standards using the following equation:
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ml of Standard x Concentration of Standard (ug/ml) -
Concentration of Blank Liver Homogenate (g/ml) (see 8.14.2)
Final Concentration (rg/g) of PFOS in Liver

See Attachment D for a sample form to calculate the concentrations of standards.

14.0 METHOD PERFORMANCE

14.1 The method detection limit (MDL) is analyte and matrix specific. Refer to MDL report for
specific MDL and limit of quantitation (LOQ) values (see Attachments B and C).

14.2 The following quality control samples are extracted with each batch of samples to evaluate
the quality of the extraction and analysis.

14.2.1 Method blanks and matrix blanks

14.2.2 Matrix spike and matrix spike duplicate samples to determine accuracy and
precision of the extraction

14.2.3 Continuing calibration check samples to determine the continued accuracy of the
initial calibration curve. )

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Sample waste is disposed in biohazard containers, flammable solvent waste is disposed in
high BTU containers, and used glass pipette waste is disposed in broken glass containers
located in the laboratory.

16.0 RECORDS

16.1 Complete the extraction worksheet attached to this method, and tape into the study
notebook or include into study binder, as appropriate.

17.0 ATTACHMENTS
17.1 Attachment A, Extraction worksheet

17.2 Attachment B, MDL/LOQ values
17.3 Attachment C, LOQ summary

17.4 Attachment D, Calibration standard concentration worksheet

18.0 REFERENCES
18.1 The validation reports associated with this method are FACT-M-1.1 and 2.1-V-1.

19.0 AFFECTED DOCUMENTS

19.1 FACT-M-2.1, “Analysis of Liver Extracts for Fluorochemicals using HPLC-Electrospray
Mass Spectrometry”

FACT-M-1.1 Page 9 of 15
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20.0 REVISIONS
Revision Revision
Number. Reason For Revision Date
1 Validation of method to include 7 fluorochemicals, new API/MS(MS) 08/01/98
systems, monkey liver cross validation, improvements to ion pairing
extraction, MDL study, updates in record keeping and storing policies,
etc.
FACT-M-1.1 Page 10 of 15
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Study# Surrogate Std. FC Mix Std FC Mix Std FC Mix Std Comments
Matrix approx. ppm | approx. 0.5 ppm | approx. S ppm | approx. 50 ppm
Box# actual ppm | actual ppm | actual ppm actual pPpm
#W HW #W W
Analyst/Date
H,O Blank
Blank -
Blank Sid # amount =
Extraction Method/Revision: Date & Initials
Add Surrogate, Vortex 15 sec.
Pipette Sample Volume ml
Pipette | ml of 0.5 M TBA,pH 10. PH= Sid. #
Pipette 2 mi of 0.25 NapC01/0.25M NaHCO3 buffer Std. #
Pipette 5 ml of ethyl acetate TN-A-
Shake 20 min. Shaker Speed
Centrifuge 20-25 min. Centrifuge speed:
Remove a 4 mi aliquot of organic layer
Put on Nitrogen Evaporator to dryness Temperature:
Add methanol Volume m| TN-A-
Vortex 30 sec.
Filter using a 3cc B-D svringe with a 0.2um SR filter into a 1.5 ml autosample vial

MS/MSD/___ Cont. Checks: Spiked ul of a

ppm. MS/MSD used sample

Attachment A: Extraction worksheet

3M Environmental Laboratory

. Cont. Checks used same matrix as for std curve.

FACT-M-1.1
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MDL/LOQ values for Rabbit Liver:
Compound MDL | LOQ | Linear Calibration Range (LCR) ]

(ppb) ! (ppb) | Approximate Concentrations to be used for preparing the
Standard Calibration Curve
PFOS 11.8 37.4 | 38 ppb -~ 1000 ppb [
PFOSA 6.06 19.3 | 20 ppb - 1200 ppb ‘
PFOSAA 55.7 177 | 180 ppb — 1000 ppb
EtFOSE-OH 58.7 187 | 190 ppb - 1800 ppb
POAA 23.7 75.5 | 76 ppb — 1800 ppb
PFOSEA 16.2 51.7 | 62 ppb - 1200 ppb
Monoester wv nv Monoester was not detectable/quantifiable at the spiked concentrations.

-

MDL/LOQ values for Rat Liver:
Compound MDL LOQ | Linear Calibration Range (LCR)

(ppb) (ppb) | Approximate Concentrations to be used for preparing the
Standard Calibration Curve

PFOS 247 | 78.7 | 62 ppb — 1200 ppb

PFOSA 207 | 65.8 | 20 ppb— 1200 ppb

PFOSAA n/v /v | 62 ppb - 1200 ppb

EtFOSE-OH n/v /v | 120 ppb — 1200 ppb

POAA n/v /v | 62 ppb - 1200 ppb

PFOSEA n/v /v | 120 ppb - 1200 ppb

Monoester n/v /v Monoester was not detectable/quantifiable at the spiked concentrations.

MDL/LOQ values for Monkey Liver:

Compound MDL | LOQ | Linear Calibration Range (LCR)

(ppb) (ppb) | Approximate Concentrations to be used for preparing the
Standard Calibration Curve

PFOS n/v n/v | 59 ppb - 1200 ppb
PFOSA 27.4 87.1 | 28 ppb - 1200 ppb
PFOSAA nv n/v | 120 ppb —- 1200 ppb
EtFOSE-OH v n/v | 58 ppb - 1200 ppb
POAA n/v n/v | 120 ppb ~ 1200 ppb
PFOSEA v n/v | 120 ppb ~ 1200 ppb
LL\/IOHOCStCI‘ v n/v Monoester was not detectable/quantifiable at the spiked concentrations.

n/v = Not valid. Upon analyzing the data, value did not pass the criteria set for this characterization.
Until further analysis 1s completed, use the LCR 1o determine the range of standard
concentrations for calibration curve preparation.

Anachment B: MDL/LOQ Values FACT-M-1.1 Page 12 of IS
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| ¢ "SummaryTablesTEimits 6f Quantitation<¢
|

|

Approximate Linear Range'

Compound |  Matrix MDL LOQ Tow  THighStandard.
Standard . i
PFOS i Rabbit I1.8ppb | 374ppb | 38 ppb " 1000 ppb
" Bovine . n/d = not determined’ | 60 ppb 1200 ppb
Rat . 247ppb | 787ppb | 62ppb . 1200 ppb
Monkey n/v = not valid® 59ppb | 1200 ppb
PFOSA | Rabbit 6.06 ppb 19.3 ppb 20 ppb 1200 ppb
i Bovine n/d n/d 30 ppb 1200 ppb
Rat i 20.7 ppb 65.8 ppb 6 ppb 1200 ppb
Monkey | 274 ppb 87.1 ppb 6 ppb | 1200 ppb
PFOSAA | Rabbit 557ppb | 177ppb | 180ppb | 1900 ppb
| Bovine vd ; n/d | 120ppb 1 1200 ppb
‘ Rat : v : /v | 62ppb 1200 ppb
|  Monkey v | v i 120ppb . 1200 ppb
EtFOSE-OH | Rabbit 58.7 ppb 187ppb | 190ppb | 1800 ppb
Bovine n/d n/d 120ppb | 1200 ppb
Rat v n/v 120 ppb 1200 ppb
Monkey | v v 58 ppb 1200 ppb
POAA | Rabbit i 23.7 ppb 75.5 ppb 76ppb | 1800 ppb
! Bovine n/d n/d 120ppb | 1200 ppb
Rat 1 ny ! n/v 62 ppb 1200 ppb
Monkey | nv . wv | 120ppb 1200 ppb
PFOSEA Rabbit 162ppb |, S5L7ppb :  62ppb 1200 ppb
Bovine n/d | n/d | 30ppb . 1200ppb
; Rat v \ n/v 120ppb | 1200 ppb
| Monkey /v i v 120ppb | 1200 ppb
Monoester | Rabbit i n/d n/d na | n/a
’ Bovine i d wd na ! n/a
Rat | vd n/d n/a n/a
Monkey | n/d n/d na wa
I - Upper Limit chosen where the value was within the Linear Calibration Range (LCR) but did not !
excessively weight the standard curve or affect Repeatability & Repraducibility values.
2 - Not determined refers to no sample was analyzed for this data.
3 - Not valid refers to data from the analysis failed to meet specific critenia for a valid MDL/LOQ
detcrmination. ‘
Compound: - PFOS |
Liver Prepared Range of ; Range of Range of 2L
Matrix Range of Average Low Std. W, High Std. {;
Standards Curve Curve wi.Gurvesns|  Curve U
(ppb)(ng/g) { (ppb)(ng/g) nglelfl (Ppb)ng/z) Vi(ppbXug/E)%| (ppb)(ng/e) |
Rabbit 5.95-1790 5.95-1790 9 5.95-298 |31 139-298.1 119-1790
Bovine 6:00- 1200 || 6.00- 1200 na oo | e
Rat 622-1230 || 6.22-1240 na T na- n/a
Monkey 5931190 593-1190 n/a ! n/a : n/a
Antachment C: LOQ summary FACT-M-1.1 Page 13 of 15
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‘Compound: PFOSA | |
Liver Prepared Range of Rangeof Range of ’ LCR from
Matrix Range of Average Low Std. , High Std. i H Std‘.

Standards Curve Curve ... Curve |- L
(ppb)(ng/g) | (ppb)ng/g) {(ppb)(ng/g) - (ppb)(nzlg); (ppb)(ng/g) L glg)
Rabbit G.04-1810 | 6.04-1210 6.04-302 - IZIE30%A] 121 - 1210 & ZAUR
Bovine 595-1190 | $.95-1190 ; n/a 1 na e
Rat 6.17 - 1240- 1230 I na i R
Monkey 5.88- 1180 5.88-1180 [py8H 2 n/a n/a : AN
Compound PFOSAA | !
Liver Prepared Rangeof KI Range of Range of }
Matrix Range of Average [ Low Std. High Std.
Standards Curve d Curve Curve
(ppb)(ng/g) | (ppb)(ng/g) | (ppb)(ng/g) | % (Ppb)(ng/e) | (ppk
Rabbit 6.33 - 1900 127 - 1900 n/a n/a
Bovine 5.99 - 1200 120 - 1200 n/a n/a 2 1
Rat 621-1240 || 62.1-1240 nia na s
Monkey 5.92-1180 | 59.2-1180 |GERIRRERD: n/a na |- |
# :' i
Compound| EtFOSE-OH ;
Liver Prepared Range of E&o ( Range of p : ##¢ Range of [ ny
Matrix Range of Average & Low Std. ! Sty High Std. [¥ s
Standards Curve Curve | auryedsl  Curve [S ] 53
(ppb)(ng/g) | (ppb)(ng/g) & (ppb)(ng/g) E-/(PRRYAZ/ENS| (PPb)(ng/e) {(PDENBEIZ):
Rabbit 596-1790 | 119-1790 FEa n/a I
Bovine 5.87-1170 58.7-1170 _j 5 n/a n/a L % kt:
Rat 6.09 - 1220 1221220 1518 n/a n/a e
Monkey 580-1160 | 293-1160 |~SE0REE(608 n/a n/a oA
s n i .
Compound} i POAA | ; i ;
Liver Prepared Rangeof [+iCRifry Rangeof | LCRfmm’ Range of Iz =‘T
Matrix Range of Average  [% Low Std. & icvatd High Std. }; ':;3-
Standards Curve e Curve Curve XN gve. 5
(ppb)(ng/g) | (ppb)(ng/g) M (ppb)(ng/g) I (ppb)(ng/g) [(PPEXMDE/E)

Rabbit 6.06 - 1820 30.3-1820 r;f t 30.3 - 606 | 303 - 1820 3 L2 0
Bovine 5.93-1190 59.3-1190 "6@, : n/a n/a BTk ) e
Rat 6.15-1230 61.5-1230 19k n/a n/a
Monkey 5.86- 1170 17- 1170 22 8Fg0 n/a n/a

! | ‘

{Compound| PFOSEA B |
Liver Prepared Range of Range of Range of [;L( LGR‘Imm
Matrix Range of Average Low Std. High Std. {%‘ ‘§

Standards Curve Curve Curve [ rvg‘:'::_
(ppb)(ng/g) || (ppb)(ng/g) 4 (ppb)(ng/g) (ppb)(ng/g) (Pph)(ne/g)
Rabbit 6.20 - 1860 62.0- 1240 n/a nia Vas

Bovine 5.92-1180 29.6-1180 n/a n/a v
Rat 6.14-1230 123-1230 2 n/a nia I Tenja
Monkey 5.85-1170 | 585-1170 ~1)7-_.‘1 k705 n/a na wa
Monoester was not detectable/quantifiable in fiver matrix for the concentration range of 4.94 - 1430 ppb

Aftachment C: LOQ summary
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r

1 Ion Pair Standard Curves--Tissues
iPrep Date(s): i

i1172/98 i ! Study Number: {Cross Validation
iAnalyst(s): IRWW-[AS ! ! i {Equipment Number: 5
[Sample Matrix: Monkey Liver X | |Final Selvent & TN Number: :MeOH TN-A-2076
{Method/Revision 'FACT-M-1.0 i iBlank Tissue/ldentifier: ‘Liver !
Target FC-Mix '
Analyte(s):
FC Mix Std Approx. 0.500 ppm: |W398-1004 , ! i | i
FC Mix Std Approx. 5.00 ppm?”  |W398-1003 \ | | ; |
FC Mix Std Approx. 50.0 ppm:  |W398-1002 | f ; |
Surrogate Std Approx.  16.5 ppm: W398-989 i i i i
Actual Concentrations of Standards in the FC Mix ! i ! ' :
PFOS ! PFOSA PFOSAA | EtFOSE POAA PFOSEA Al oAl
Sid Conc. i Std Conc. Std Conc. Std Cone. Std Conc. | Std Conc. © o Am't Liver
) ? | Spiked conc.
ug/mL i ug/mL -~ ug/mL ug/mL ug/mL . ug/mL i mL g/ml |
0.501 0.497 0.500 0.490 0.495 0.494 0.002 0.169
0.501 0.497 0.500 0.490 0.495 | 0.494 0.004 0.169
0.501 0.497 0.500 0.490 0.495 | 0.494 0.010 0.169 |
0.501 0.497 0.500 0.490 0.495 0.494 | 0020 . 0.169 i
0.501 0.497 | 0.500 0.490 0.495 0.494 0.040 0.169
5.01 4.97 i 5.00 4.90 495 4.94 0.010 0.169
5.01 4.97 5.00 4.90 i 4.95 4.94 0.020 0.169
5.01 4.97 5.00 4.90 | 4.95 4.94 i 0030 } 0.169 !
50.1 497 50.0 49.0 | 493 : 404 I 0.004 | 0.169 !
Calculated Concentrations of Standards in the Sample Matrix.
PFOS I PFOSA PFOSAA | EtFOSE POAA PFOSEA Surrogate] Al |
Final Conc. | Final Conc. Final Conc. | Final Conc. Final Conc. | Final Conc. Std Conc. i Amt
| i . Spiked ]
ng/g ng/g ng/g ng/g ng/g ng/g ug/mbL mL
5.93 5.88 592 5.80 5.86 5.85 16.50 ' 0.005
1.9 11.8 11.8 11.6 11.7 11.7 Surrogate!
29.6 294 29.6 29.0 293 29.2 Final Conc.
593 58.8 59.2 58.0 58.6 58.5 ng/g
119 118 118 116 17 117 488.2
296 294 296 290 293 292
593 588 592 580 586 585 : |
889 882 888 870 879 877 !
1186 1176 1183 1160 1172 1169 ‘
Validated Ranges — Approximate Concentrations
Liver PFOS PFOSA PFOSAA EtFOSE-OH POAA PFOSEA
Rabbit 40 - 1000 ppb | 20 - 1200 ppb | 180 - 1900 ppb { 190 - 1800 ppb | 80 - 1800 ppb | 60 - 1200 ppb
Bovine 60 - 1200 ppb | 30 - 1200 ppb | 120 - 1200 ppb | 120 - 1200 ppb | 80 - 1200 ppb | 30 - 1200 ppb
Rat 60 - 1200 ppb | 70 - 1200 ppb | 60 - 1200 ppb | 120 - 1200 ppb | 60 - 1200 ppb | 120- 1200 ppb
Monkey 60 - 1200 ppb | 90 - 1200 ppb | 120 - 1200 ppb | 60 - 1200 ppb |120 - 1200 ppb| 120 - 1200 ppb |
Attachment D FACT-M-1.1 Page 15 of 15
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METHOD

ANALYSIS OF FLUOROCHEMICALS IN LIVER EXTRACTS USING
HPLC-ELECTROSPRAY/MASS SPECTROMETRY

Method Number: FACT-M-2.1 Adoption Date: 05/26/98

-

Revision Date: 06[03114

Author: Lisa Clemen

Approved By:
D J ) C/3/55
. Laboratory Manager Date
% /A 7477 L1795
Group Leader o Date
(o b Ll Lol
Technical Reviewer Date

1.0 SCOPE AND APPLICATION

1.1 Scope: This method is for the analysis of extracts of liver or other tissues for fluorochemical
surfactants using HPLC-electrospray/mass spectrometry.

1.2 Applicable Compounds: Potassium perfluorooctanesulfonate, anionic fluorochemical
surfactants, or other ionizable compounds.

1.3 Matrices: Rabbit, rat, bovine, and monkey livers or other livers as designated in the
validation report.

Word 7.0.1/95 FACT-M-2.1 Page 1 of 9
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2.0 SUMMARY OF METHOD

2.1 This method describes the analysis of fluorochemical surfactants extracted from liver using
HPLC-electrospray/mass spectrometry. The analysis is performed by monitoring a single
ion charactenstic of a particular fluorochemical, such as the potassium
perfluorooctanesulfonate (PFOS) anion, M/Z= 499. Samples may also be screened to
verify compound identification.

3.0 DEFINITIONS

3.1 Atmospheric Pressure Ionization (API): The Micromass platform systems allow for
various methods of ionization by utilizing various sources, probes, and interfaces. These
include but are not limited to: Electrospray Ionization (ESI), Atmospheric Pressure chemical
Tonization (APcI), Thermospray, etc. The ionization process in these techniques occurs at
atmospheric pressure (i.e. not under a vacuum).

3.2 Electrospray lonization (ES, ESI): a method of ionization performed at atmospheric
pressure, whereby lonization occurs through the production of tiny charged droplets in a
strong electrical field.

3.3 Mass Spectrometry, Mass Spectrometer (MS), Tandem Mass Spectrometer (MS/MS):
The API platforms are equipped with quadrupole mass selective detectors. Jons are
selectively discriminated by mass to charge ratio (m/z) and subsequently detected. A single
MS may be employed for ion detection or a series (MS/MS) for more specific fragmentation
information.

3.4 Conventional vs. Z-spray probe interface: The latest models of Micromass platform
systems (post 1998) utilize a “Z-spray” conformation. The spray emitted from a probe is
orthogonal to the cone aperture. In the conventional conformation it is aimed directly at the
cone aperture, after passing through a tortuous pathway in the counter electrode. Though the
configuration is different, the methods of operation, cleaning, and maintenance are the same.
However, Z-spray components and conventional components are not compatible with one
another, but only with similar systems (i.e. Z-spray components are compatible with other Z-
spray systems, €tc.)

3.5 Mass Lynx Software: System software designed for the specific operation of these platform
systems. Currently MassLynx has Windows 95 and WindowsNT 3.1 versions. All versions
are similar. For more details see the manual specific to the instrument (Micromass Platform
IT or Quattro IT MassLynx or MassLynx NT USER'S GUIDE).

4.0 WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

4.1.1 Use caution with the voltage cables for the prote. The probe employs a voltage of
approximately 5000 Volts.

4.1.2 When handling samples or solvents wear appropriate protective gloves, eyewear,
and clothing.

Word 7.0.1/95 FACT-M-2.1 Page 2 of 9
Analysis of Liver Extract Using ES/MS

3M Envirormental Laboratory Page 145



3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

4.2 Cautions:

4.2.1 Do not run solvent pumps above capacity of 400 bar (5800 psi). If pressure goes
over 400 bar, the HP1100 will initiate automatic shutdown.

4.2.2 Do not run solvent pumps to dryness.

5.0 INTERFERENCES

5.1 To minimize interferences when analyzing samples for perfluorooctanoate(POAA), teflon
should not be used for sample storage or any part of instrumentation that comes in contact
with the sample or extract.

6.0 EQUIPMENT

6.1 Equipment listed below may be modified in order to optimize the system.

6.1.1 Micromass Electrospray Mass Spectrometer
6.1.2 HP1100 low pulse solvent pumping system and autosampler.

7.0 SUPPLIES AND MATERIALS

7.1  Supplies
7.1.1 High purnty grade nitrogen gas regulated to approximately 100 psi
7.1.2 HPLC column, specifics to be determined by the analyst.
7.1.3 Capped autovials or capped 15 mL centrifuge tubes.

8.0 REAGENTS AND STANDARDS

8.1 Reagents
8.1.1 Methanol, HPLC grade or equivalent.

8.1.2 ASTM, Type I water, Milli-Q™ water, all water used in this method should be
Milli-Q™ water and may be provided by a Milli-Q TOC Plus system.

8.1.3 Ammonium acetate, reagent grade or equivalent.
8.2 Standards

8.2.1 Typically one method blank, one matrix blank, and ten matrix standards are
prepared during the extraction procedure. See FACT-M-1.1.

9.0 SAMPLE HANDLING

9.1 Fresh matrix standards are prepared with each analysis. Extracted standards and samples
are stored in capped autovials or capped 15 mL centnifuge tubes until analysis.

9.2 Ifanalysis will be delayed, extracted standards and samples may be stored at room
temperature or refrigerated at 4° C until analysis can be performed.

FACT-M-2.1 Page 3 of 9
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10.0 QUALITY CONTROL
10.1 Matrix Blanks and Method Blanks

10.1.1 Anaiyze a method blank and matrix blank prior to each calibration curve.
10.2 Matrix Spikes

10.2.1 Analyze a matrix spike and matrix spike duplicate with each analysis. With a
minimum of 2 spikes per batch.

10.2.2 Expected concentrations will fall in the mid-range of the initial calibration curve.
Additional spike concentrations may fall in the low-range of the initial calibration
curve.

10.2.3 See section 13 to calculate percent recovery.
10.3 Continuing Calibration Checks

10.3.1 Analyze a mid-range calibration standard after every tenth sample. If a significant
change (= 30%) in peak area occurs, relative to the initial standard curve, stop the
run. Only those samples analyzed before the last acceptable calibration standard
will be used. The remaining samples must be reanalyzed.

10.3.2 See section 13 to calculate percent difference.

11.0 CALIBRATION AND STANDARDIZATION

11.1 Analyze the extracted matrix standards prior to and following each set of extracts. The
average of two standard curves will be plotted by linear regression (y = my + b), not forced
through zero, using MassLynx or other suitable software.

11.2 If the curve does not meet requirements, perform routine maintenance or reextract the
standard curve (if necessary) and reanalyze.

11.3 For purposes of accuracy when quantitating low levels of analyte, it may be necessary to
use the low end of the calibration curve rather than thc full range of the standard curve.
Example: when attempting to quantitate approximately 10 ppb of analyte, generate a
calibration curve consisting of the standards from 5 ppb to 100 ppb rather than the full
range of the curve (5 ppb to 1000 ppb). This will reduce inaccuracy attributed to linear
regression weighting of high concentration standards.

12.0 PROCEDURES

12.1 Acquisition Set up

12.1.1 Click on start button in the Acquisition Control Panel. Set up a sample list. Assign
a filename using MO-DAY-last digit of year-sample number, assign a method (MS)
for acquiring, and type in sample descriptions.

12.1.2 To create a method click on scan button in the Acquisition control panel and select
SIR (Single Ion Recording) or MRM. Set lonization Mode as appropriate and mass
to 499 or other appropriate masses. A full scan is usually collected along with the
SIRs. Save acquisition method. If MS/MS instruments are employed, additional
product ion fragmentation information may be collected. See Micromass
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Analysis of Liver Extract Using ES/MS

3M Environmental Laboratory Page 147



3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2278%

MassLynx GUIDE TO DATA ACQUISITION for additional information and
MRM (Multiple Reaction Monitoring).

12.1.3 Typically the sample list begins with the first set of liver standards and ends with
the second set of standards.

12.1.4 Samples are analyzed with a continuing calibration check injected after every tenth
sample. Solvent blanks should be analyzed periodically to monitor possible analyte
carryover and are not considered samples but may be included as such.

12.2 Using the Autosampler
12.2.1 Set up sample tray according to the sample list prepared in section 12.1.1.

12.2.2 Set-up the HP1100/autosampler at the following conditions or at conditions the
analyst considers appropriate for optimal response. Record actual conditions in the
instrumefit logbook:

12.2.2.1 Sample size = 10 uL injection with a sample wash
12.2.2.2 Inject/sample = 1
12.2.2.3 Cycle time = 13.5 minutes

12.2.2.4 Solvent ramp =
Time MeOH 2.0 mM
Ammonium acetate
0.00 min. 40% 60%
8.0 min. . 9%0% 10%
' 11.0 min. 90% 10%
"12.0 min. 40% | 60%

12.2.2.5 Press the “Start” button.

12.3 Instrument Sep-up
12.3.1 Refer to ETS-9-24.0 for more details .
12.3.2 Check the solvent level in reservoirs and refill if necessary.

12.3.3 Check the stainless steel capillary at the end of the probe. Use an eye piece to check
the tip. The tip should be flat with no jagged edges. If the tip is found to be
unsatisfactory, disassemble the probe and replace the stainless steel capillary.

12.3.4 Set HPLC pump to “On’". Set the flow to 10 - 500 uL/min or as appropnate.
Observe droplets coming out of the tip of the probe. Allow to equilibrate for
approximately 10 minutes.

12.3.5 Turn on the nitrogen. A fine mist should be expelled with no nitrogen leaking
around the tip of the probe. Readjust the tip of the probe if no mist is observed.

12.3.6 The instrument uses these parameters at the following settings. These settings may
change in order to optimize the response:
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12.3.6.1 Drying gas 250-400 liters/hour

12.3.6.2 ESI nebulizing gas 10-15 liters/hour

12.3.6.3 LC constant flow mode flow rate 10 — 500 uL/min

12.3.6.4 Pressure <400 bar (This parameter is not set, it is a guide to ensure the
instrument is operating correctly.)

12.3.7 Carefully guide the probe into the opening. Insert probe until it will not go any
further. Connect the voltage cables to the probe.

12.3.8 Print the tune page, with its parameters, and store it in the study binder with a copy
taped into the instrument log.

12.3.9 Using the cross-flow counter electrode in the ES/MS source is recommended for
the analysis of biological matrices.

12.3.10 Click on start button in the Acquisition Control Panel. Press the start button at
top of sample list. Ensure start and end sample number includes all samples to be
analyzed.

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations:

13.1.1 Calculate matrix spike percent recoveries using the following equation:

% Recovery = Observed Result - Background Result x 100
Expected Result

13.1.2 Calculate percent difference using the following cquation:

9, Difference = Expected Conc. - Calculated Conc. x 100
Expected Corc.

13.1.3 Calculate actual concentration of PFOS anion in total liver (mg):

(ug PFOS anion calc. from std curve]
g of liver used for analysis
1000 ug/1 mg

x Total mass of liver (g)

14.0 METHOD PERFORMANCE

14.1 Method Detection Limit (MDL) and Limit of Quantitation (LOQ) are method, analyte, and
matrix specific. Please sce ETS-8-1.1, Attachment B, for a listing of current validated
MDL and LOQ values.

14.1 14.2 Solvent Blanks, Method Blanks, and Matrix Blanks

14.1.1 Solvent blanks, method blanks, and matrix blanks values are must be below the
lowest standard in the calibration curve.

14.2 Calibration Curves

14.2.1 The r value for the calibration curve must be 0.980 or better.
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14.3 Matrix Spikes

14.3.1 Matrix spike percent recoveries are must be within + 30% of the spiked
concentration.

14.4 Continuing Calibration Verifications

14.4.1 Continuing calibration verification percent recoveries must be + 30% of the spiked
concentration.

14.5 If critena listed in this method performance section isn’t met, maintenance may be
performed on the system and samples reanalyzed or other actions as determined by the
analyst. Document all actions in the appropriate logbook.

14.6 If data are to be reported when performance criteria have not been met, the data must be
footnoted on tables and discussed in the text of the report.

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Sample waste is disposed in biohazard containers, flammable solvent waste is disposed in
high BTU containers, and glass pipette waste'is disposed in broken glass containers. All
containers are located in the laboratory.

16.0 RECORDS

16.1 Each page generated for a study must have the following information included either in the
header or hand written on the page: study or project number, acquisition method,
integration method, sample name, extraction date, dilution factor (if applicable), and
analyst.

16.2 Print the tune page, sample list, and acquisition method from MassLynx to include in the
appropriate study folder. Copy these pages and tape into the instrument runlog.

16.3 Plot the calibration curve by linear regression, weighted 1/x, then pnnt these graphs and
store in the study folder.

16.4 Print data integration summary, integration method, and chromatograms, from MassLynx,
and store in the study folder.

16.5 Summarize data using suitable software (Excel 5.0) and store in the study folder, see
Attachment A for an example of a summary spreadsheet.

16.6 Back up electronic data to appropriate medium. Record in study notcbook the file name
and location of backup electronic data.

17.0 TABLES, DIAGRAMS. FLOWCHARTS, AND VALIDATION DATA
17.1 Attachment A: FACT-M-2.1 Data reporting spreadsheet
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18.0 REFERENCES

18.1 FACT-M-1.1, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
compounds from Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry

18.2 ETS-9-24.0, “Operation and Maintenance of the Micromass Atmospheric Pressure
Ionization/Mass Spectrometer Quattro II triple quadrupole Systems”

18.3 The validation report associated with this method 1s FACT-M-1.1-V & 2.1-V-1,

19.0 AFFECTED DOCUMENTS

19.1 FACT-M-1.1, “Extraction of Potassium Perfluorooctanesulfonate from Liver for Analysis
Using HPLC-Electrospray/Mass Spectrometry”

-

20.0 REVISIONS

Revision Revision
Number. Reason For Revision Date
1 Section 6.1.2 Clarification of HP1100 system components. 05/04/99

Section 11.1 Average of two curves, not standard values, are used for
plotting linear regression.

Section 12.2.2.4 Clarification of solvent ramp.

Section 17.1 Changed from attachment B to A.
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Laboratory Study #

Study:

Test Material:

Matrix/Final Solvent:
Method/Revision: -
Analytical Equipment System Number:
Instrument Software/Version:
Filename:

R-Squared Value:

Slope:

Y Intercept:

Date of Extraction/Analysf:
Date of Analysis/Analyst:

Dose ug/mL

Group Sample# Concentration Initial Vol.

Dilution Final Conc.
Factor ug/mL

Slope: Taken from linear regression equation.
Group/Dose: Taken from the study folder.
Sample#: Taken from the study folder.

Concentration (ug/mL): Taken from the MassLynx integration summary.

Initial Volume (mL): Taken from the study folder.
Dilution Factor: Taken from the study folder.

Final Conc. (ug/mL): Calculated by dividing the initial volume from the concentration

Attachment A: Data Sheet FACT-M-2.0
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3M ENVIRONMENTAL LABORATORY

METHOD

EXTRACTION OF POTASSTUM PERFLUOROOCTANESULFONATE OR OTHER
FLUOROCHEMICAL COMPOUNDS FROM SERUM OR OTHER FLUID FOR ANALYSIS
USING HPLC-ELECTROSPRAY/MASS SPECTROMETRY

Method Number: FACT-M-3.1 Adoption Date: 04/22/98

Revision Date: 10 [o1{ Q%

Author: Lisa Clemen, Glenn Langenburg

Approved By: ,
!
] /o N
//%/}ﬂw—— /i /15
Labork(tory Manager e Date
ﬁ%‘:‘ﬁw H%—— 1/2¢/ 9%
Group Leader Date

Ao A e G/23/92

Technical Reviewer Date

1.0 SCOPE AND APPLICATION

1.1 Scope: This method is for the extraction of potassium perfluorooctanesulfonate (PFOS)
or other fluorochemical compounds from serum or other fluid.

1.2 Applicable compounds: Fluorochemical surfactants or other fluorinated compounds.

1.3 Matrices: Rabbit, rat, bovine, and monkey serum, rat whole blood, and rat milk curd.
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2.0 SUMMARY OF METHOD

2.1 This method describes the procedure for extracting potassium perfluorooctanesulfonate
(PFOS) or other fluorochemicals from serum, blood, or milk curd using an ion pairing
reagent and 5.0 ml of ethyl acetate. In this method, seven fluorochemicals were
extracted: PFOS, PFOSA, PFOSAA, EtFOSE-OH, POAA, PFOSEA, and FC-807
monoester (see 3.0 Definitions). An ion pairing reagent is added to the sample and the
analyte ion pair is partitioned into ethyl acetate. Four ml of extract are removed and put
onto a nitrogen evaporator until dry. Each extract is reconstituted in 1.0 ml of methanol,
then filtered through a 3 cc plastic syringe attached to a 0.2 pm nylon filter into glass
autovials.

3.0 DEFINITIONS

31 PFOS: perﬂuor_ooctanesulfonate (anion of potassium salt) C,F,,SO;
3.2  PFOSA: perfluorooctane sulfonylamide C,F,SO,NH,

3.3  PFOSAA. perfluorooctane sulfonylamido (ethyl)acetate CF,.SO,N(CH,CH,)CH,CO,

3.4  EtFOSE-OH: 2(N-ethylperfluorooctane sulfonamido)-ethyl alcohol
C,F,,SO,N(CH,CH,)CH,CH,0OH

3.5 POAA: perfluorooctanoate (anion of ammonium salt) C,F,;COO

3.6 PFOSEA. perfluorooctane sulfonyl ethylamide C,F ,SO,N(CH,CH,)H
3.7  FC-807 monoester C¢F,,SO,N(CH,CH,)CH,CH,0-PO,H)

3.8 Surrogate standard: 1H-1H-2H-2H perfluorooctane sulfonic acid

4.0 WARNINGS AND CAUTIONS

4.1 Health and safety warnings

4.1.1 Use universal precauttons, especially laboratory coats, goggles, and gloves when
handling animal tissue, which may contain pathogens.

5.0 INTERFERENCES

5.1 There are no known interferences at this time.

6.0 EQUIPMENT

6.1 The following equipment is used while performing this method. Equivalent equipment is
acceptable.

6.1.1 Vortex mixer, VWR, Vortex Genie 2
6.1.2 Centrifuge, Mistral 1000 or IEC
6.1.3 Shaker, Eberbach or VWR

6.1.4 Nitrogen evaporator, Organomation

6.1.5 Balance (x0.100 g)
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7.0 SUPPLIES AND MATERIALS
7.1 Gloves
7.2 Eppendorf or disposable pipettes

7.3 Electronic pipettor, Eppendorf or equivalent

7.4  Graduated pipettes

7.5 Nalgene bottles, capable of holding 250 mL and 1 L
7.6 Volumetric flasks, glass, type A

7.7  Volumetric pipets, glass, type A

7.8 I-CHEM vials, glass, 40 mL glass

7.9  Crimp cap autovials

7.10 Centrifuge tubes, polypropylene, 15 mL

7.11 Labels

7.12  Syringes, capable of measuring 5 uL to 50 pL
7.13  Syringes, disposable plastic, 3 cc

7.14  Syrnge filters, nylon, 0.2 ym, 25 mm

7.15 Timer

Note: Prior to using glassware and bottles, rinse 3 times with methanol and 3 times with

Milli-Q™ water. Rinse syringes a minimum of 9 times with methanol, 3 rinses from 3
separate vials.

8.0 REAGENTS AND STANDARDS

8.1 Type I reagent grade water, Milli-Q™ or equivalent; all water used in this method should
be Milli-Q™ water and may be provided by a Milli-Q TOC Plus™ system

8.2 Sodium hydroxide (NaOH), J.T Baker or equivalent

8.3 Tetrabutylammonium hydrogen sulfate(TBA), Kodak or equivalent

8.4 Sodium carbonate (Na,CO,), J.T. Baker or equivalent

8.5 Sodium bicarbonate (NaHCO,), J.T. Baker or equivalent

8.6  Ethyl acetate, Omnisolv, glass distilled or HPLC grade

8.7  Methanol, Omnisolv, glass distilled or HPLC grade

8.8 Serum or blood, frozen from supplier

8.9 Control matrix or blank matrix for purpose of standards, QC checks, blanks, etc.

8.10 Fluorochemical standards
8.10.1 PFOS (3M Specialty Chemical Division), molecular weight = 538
8.10.2 PFOSA (3M Specialty Chemical Division), molecular weight = 499
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8.10.3 PFOSAA (3M Specialty Chemical Division), molecular weight = 583
8.10.4 EtFOSE-OH (3M Specialty Chemical Division), molecular weight = 571
8.10.5 POAA (3M Specialty Chemical Division), molecular weight = 431
8.10.6 PFOSEA (3M Specialty Chemical Division), molecular weight = 527

8.10.7 FC-807 monoester (3M Specialty Chemical Division). FC-807 is a mixture of
triester, diester, and monoester flucrochemical components. The monoester
molecular weight = 650

8.10.8 Surrogate standard: 4-H, perfluorooctane sulfonic acid (1-H,1-H, 2-H, 2-H
CF;S0O,H) molecular weight = 428

8.10.9 Other fluorochemicals, as appropriate
8.11 Reagent preparation

8.11.1 10 N sodium hydroxide (NaOH): Weigh approximately 200 g NaOH. Pour into a
1000 mL beaker containing 500 mL Milli-Q™ water, mix until all solids are
dissolved. Store in a 1 L Nalgene bottle.

8.11.2 1 N sodium hydroxide (NaOH): Dilute 10 N NaOH 1:10. Measure 10 mL of
10 N NaOH solution into a 100 mL volumetric flask and dilute to volume using
Milli-Q™ water. Store in a 125 mL Nalgene bottle.

8.11.3 0.5 M tetrabutylammonium hydrogen sulfate (TBA): Weigh approximately 169 g
of TBA into a 1 L volumetric containing 500 mL Milli-Q™ water. Adjust to pH
10 using approximately 44 to 54 mL of 10 N NaOH and dilute to volume with
Milli-Q™ water. While adding the last mL of NaOH, add slowly because the pH
changes abruptly. Storeina 1 L Nalgene bottle.

8.11.3.1 TBA requires a check prior to each use to ensure pH = 10. Adjust as
needed using 1 N NaOH solution.

8.11.4 0.25 M sodium carbonate/sodium bicarbonate buffer (Na,CO,;/NaHCO,): Weigh
approximately 26.5 g of sodium carbonate (Na,CO,) and 21.0 g of sodium
bicarbonate (NaHCQ,) into a 1 L volumetric flask and bring to volume with Milli-
Q™ water. Storeina 1 L Nalgene bottle.

8.12 Standards preparation
8.12.1 Prepare PFOS standards for the standard curve.

8.12.2 Prepare other fluorochemical standards, as appropriate. Multicomponent
fluorochemical standards are acceptable (for example, one working standard
solution containing 1.00 ppm PFOS, 1.02 ppm PFOSA, 0.987 ppm PFOSAA, and
1.10 ppm EtFOSE-OH.)

8.12.3 Weigh approximately 100 mg of PFOS into a 100 ml volumetric flask and record
the actual weight.

8.12.4 Bring to volume with methanol! for a stock standard of approximately 1000 ppm
(ng/ml).

8.12.5 Dilute the stock solution with methanol for a working standard 1 solution of
approximately 50 ppm.
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8.12.6 Dilute the stock solution with methanol for a warking standard 2 solution of

approx. 5.0 ppm.

8.12.7 Dilute the stock solution with methanol for a working standard 3 solution of
approx. 0.50 ppm.

8.13 Surrogate stock standard preparation

8.13.1 Weigh approximately 50-60 mg of surrogate standard 1-H,1-H, 2-H, 2-H,
CF,;SO,H into a 50 ml volumetric flask and record the actual weight.

8.13.2 Bring to volume with methanol for a surrogate stock of approximately
1000-1200 ppm.

8.13.3 Prepare a surrogate working standard. Transfer approximately 0.5 ml of
surrogate stock to a 50 ml volumetric flask and bring to volume with methanol
for a working standard of 10-20 ppm. Record the actual volume transferred.

9.0 SAMPLE HANDLING

9.1  All samples are received frozen and must be kept frozen until the extraction is performed.

10.0 QUALITY CONTROL
10.1 Matrix blanks and method blanks

10.1.1 Extract two 1.0 mL aliquots of the appropriate matrix (serum or blood, with blood
samples diluted 1:1 with Milli-Q™ water) following this procedure and use as
matrix blanks. See 11.1.4.

10.1.2 Extract two 1.0 ml aliquots of Milli-Q™ water following this procedure and use as
method blanks.

10.2  Matrix spikes

10.2.1 Prepare and analyze matrix spike and matrix spike duplicate samples to determine
the accuracy of the extraction.

10.2.2 Prepare each spike using a sample chosen by the analyst, usually the control
matrix received with each sample set.

10.2.3 Expected concentrations will fall in the mid-range of the initial calibration curve.
Additional spikes may be included and may fall in the low-range of the initial
calibration curve.

10.2.4 Prepare one matrix spike and matrix spike duplicate per 40 samples, with a
minimum of 2 matrix spikes per batch.

10.3 Continuing calibration checks

10.3.1 Prepare and analyze continuing calibration check samples to ensure the accuracy
of the initia} calibration curve. Ifthe percent difference between the initial curve
and the continuing check differ by >30%, re-analyze samples analyzed after the
last acceptable check.

10.3.2 Prepare one check per group of ten samples. For example, if a sample set = 34,
prepare and extract four checks.
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10.3.3 Prepare each continuing calibration check from the same matrix used to prepare
the initial curve.

10.3.4 The expected concentration will fall within the mid-range of the initial calibration
curve. Additional spikes may be included that fall in the low-range of the initial
calibration curve. This is necessary if the analyst must quantitate using only the
low end of the calibration curve (for example, 5 ppb — 100 ppb, rather than
5 ppb ~ 1000 ppb).

11.0 CALIBRATION AND STANDARDIZATION

11.1 Prepare matrix calibration standards

Note: Blood coagulates in air; therefore, minimize air contact until dilution. At this
point, add TBA and buffer to each centrifuge tube as in step 12.9, then add 1.0 mL
of the diluted matrix sample to each tube.

11.1.1 Transfer 1 mL of serum or 1 mL of blood (blood is diluted 1:1 with Milli-Q™
water) to a 15 mL centrifuge tube. The blood is similar in composition to milk
curd and can be used in place of milk curd for standard curves when extracting
that matrix.

11.1.2 If most sample volumes are less than 1.0 mL, extract standards with matrix
volumes equal to the sample volumes. Do not extract below 0.50 mL of matrix.
Record the sample volume on the extraction sheet.

11.1.3 While preparing a total of twenty aliquots in 15 ml centrifuge tubes, mix or shake
between aliquots.

11.1.4 Two 1 mL aliquots, or other appropriate velume, serve as matrix blanks.
Typically use the standard concentrations and spiking amounts listed in Table 1,
at the end of this section, to spike, in duplicate, two standard curves, for a total of
eighteen standards and two matrix blanks.

11.1.5 Refer to validation reports FACT-M-3.1-V-1 and FACT-M-4.1-V-1, which list
the working ranges and the Linear Calibration Range (LCR) for calibration
curves.

11.1.6 Use Attachment D as an aid in calculating the concentrations of the working
standards. See Section 13.0 to calculate actual concentrations of PFOS in
calibration standards.

11.2  To each standard, blank, or QC check, add appropriate amount of surrogate working
standard for the concentration to fall within the calibration curve range 5 ppb -1000 ppb.

11.3  Extract spiked matrix standards following 12.6-12.16 of this method. Use these standards
to establish each initial curve on the mass spectrometer.
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Table 1

Approximate spiking amounts for standards and spikes

using 1.0 ml of matrix

Working standard pL Approx. final conc. of
(approx. conc.) analyte in matrix
- - Blank
0.500 ppm 10 0.005 ppm
0.500 ppm 20 0.010 ppm
5.00 ppm 5 0.025 ppm
5.00 ppm i0 0.050 ppm
5.00 ppm 20 0.100 ppm
50.0 ppm 5 0.250 ppm
50.0 ppm 10 0.500 ppm
50.0 ppm 15 0.750 ppm
50.0 ppm 20 1.00 ppm
Table 2

Approximate spiking amounts for standards and spikes

using 0.5 ml of matrix

Working standard ne Approx. final conc. of
(approx. conc.) analyte in matrix
- . - Blank
0.500 ppm 5 0.005 ppm
0.500 ppm 10 0.010 ppm
5.00 ppm 2.5 0.025 ppm
5.00 ppm 5 0.050 ppm
5.00 ppm 10 0.100 ppm
50.0 ppm 2.5 0.250 ppm
50.0 ppm 5 0.500 ppm
50.0 ppm 7.5 0.750 ppm
50.0 ppm 10 1.00 ppm

12.0 PROCEDURE

12.1
12.2

12.3

Obtain frozen samples and

allow to thaw.

Vortex mix for 15 seconds, then transfer 1.0 mL or other appropriate volume to a 15 mL
polypropylene centrifuge tube. For blood samples, remove 0.5 mL and dilute to 1.0 mL
with Milli-Q™ water. As soon after diluting as possible, pipet diluted blood into TBA-

buffer mixture shown in step 12.9 and mix well.

Return samples to freezer after extraction amount has been removed.
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12.4  Record the volume on the extraction worksheet. The final methanol volume equals the
volume transferred from the sample. For example, if 0.5 mL is removed for a blood
sample, the final methanol volume will equal 0.5 mL.

12.5 Label the tube with the study number, sample 1D, date and analyst initials. See attached
worksheet for documenting the remaining steps.

12.6  Spike each matrix with the appropriate amount of standard as described in 11.1 or Table
1 or 2 in that section for the calibration curve standards. Also prepare matrix spikes and
continuing calibration standards.

12.7  Spike all samples, including blanks and standards, ready for extraction with surrogate
standard as described in 11.2.

12.8 Vortex mix the standard curve samples, matrix spike samples, and continuing calibration
samples for 15 seconds.

12.9 To each samplg, add 1 mL 0.5 M TBA and 2 mL of 0.25 M sodium carbonate/sodium
bicarbonate buffer.

12.10 Using a volumetric pipette, add 5 mL ethyl acetate.
12.11 Cap each sample and put on the shaker for 20 minutes.

12.12 Centrifuge for 20 to 25 minutes at approximately 3500 rpm, unti] layers are well
separated.

12.13 Transfer 4 mL of organic layer, using a 5 mL graduated glass pipette, to a clean 15 mL
centrifuge tube. Label this fresh tube with the same information as in 12.5.

12.14 Put each sample on the analytical nitrogen evaporator until dry, approximately 2 to 3
hours.

12.15 Add 1.0 mL or other appropriate volume of methanol to each centrifuge tube using a
graduated pipette. Methano! volume to add equals the initial volume of sample used for
the extraction.

12.16 Vortex mix for 30 seconds.

12.17 Attach a 0.2 pm nylon mesh filter to a 3 cc syringe and transfer the sample to this
syringe. Filter into a 1.5 mL glass autovial or low-volume autovial when necessary.

12.18 Label the autovial with the study number, animal number and gender, sample timepoint,
matrix, final solvent, extraction date, and analyst(s) performing the extraction.

12.19 Cap and store extracts at approximately 4 °C until analysis.

12.20 Complete the extraction worksheet, attached to this document, and tape in the study
notebook or include in study binder, as appropnate.
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13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations

13.1.1 Calculate actual concentrations of PFOS, or other applicable fluorochemical, in
calibration standards using the following equation:

mL of standard x concentration of standard (ug /ml) =

mL of standard + mL of surrogate standard + initial matrix volume (mL)

Final Concentration (pg/mL) of PFOS in matrix

14.0 METHOD PERFORMANCE

14.1 The method detection limit (MDL) is analyte and matrix specific. Refer to MDL report
for specific MDL and limit of quantitation (LOQ) values (see Attachments B and C).

14.2  The following quality control samples are extracted with each batch of samples to ensure
the quality of the extraction and analysis.

14.2.1 Method blanks and matrix blanks

14.2.2 Matrix spike and matrix spike duplicate samples to determine accuracy and
precision of the extraction

14.2.3 Continuing calibration check samples to determine the continued accuracy of the
initial calibration curve

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Sample waste is disposed in biohazard containers, flammable solvent waste is disposed in
high BTU containers, and used glass pipette waste is disposed in broken glass containers
located in the laboratory.

16.0 RECORDS

16.1 Complete the extraction worksheet attached to this method, and tape in the study
notebook or include in study 3-ring binder, as appropnate.

17.0 ATTACHMENTS

17.1  Attachment A, Extraction worksheet

17.2  Attachment B, MDL/LOQ values

17.3  Attachment C, LOQ Summary

17.4  Attachment D, Calibration standard concentration worksheet

18.0 REFERENCES
18.1 The validation reports associated with this method are FACT-M-3.1 & 4.1-V-1.
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19.0 AFFECTED DOCUMENTS

19.1 FACT-M-4.1, “Analysis of Serum or Other Fluid Extracts for Fluorochemicals using
HPLC-Electrospray Mass Spectrometry”

20.0 REVISIONS

Revision Revision
Number B Reason For Revision Date
1 Validation of method to include 7 fluorochemicals, an additional matrix, 07/01/98

new API/MS(MS) systems, monkey serum cross validation,
improvements to ion pairing extraction, MDL study, updates in record
keeping and storing policies, etc.
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Study # Sample FC-Mix FC-Mix FC-Mix Date and
Number approx. 0.5 ppm | approx. 5 ppm | approx. 50 ppm | Initials for
actual ppm | actual ppm | actual ppm Std. or
set # #W #W W Comments
- H,O Blank - - -
- Blank - - -
!
' Study number where the original worksheet is located,
Blank amount = mL
Serum Extraction Method Date & Initials
Vortex 15 sec.
Pipette Matnx Volume mi
Pipette | ml of 0.5 M TBA, pH 10. Std. #
Pipette 2 ml of 0.25 NapCO3/0.25M NaHCO3 buffer  Std. #
Pipette S ml of ethyl acetate TN-A-
Shake 20 min.
Centrifuge 26-25 min. Centrifuge speed:
Remove a 4 mi aliquot of organic layer
Put on Nitrogen Evaporator to dryness  Evaporator #: Temperature:
Add methanol Volume mi TN-A-
Vortex 30 sec.
Filter using a 3ce B-D syringe with a2 0.2um SRI filter into a 1.5 m] autosample vial
MS/MSD/__ Cont. Checks: Spiked __ uLofa____ ppmstd ( ) for a final concentration of
. ppmMSMSDusedsample . Cont. Checks used same matrix as for std curve.
Surrogate Standard: Spiked _ uLofa____ ppm std ( } to all samples, standards, and blanks

Attachment A: Extraction worksheet
Extraction of PFOS from Serum or Other Fluid
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MDL/LOQ values for Rabbit Serum:

Compound | MDL | LOQ | Linear Calibration Range (LCR)
(ppb) ; (ppb) | Approximate concentrations to be used for preparing the
! Standard Calibration Curve

PFOS 1.38 4.39 | 5 ppb - 1000 ppb

PFOSA 2.23 7.09 10 ppb ~ 1000 ppb

PFOSAA 2.84 - 9.04 10 ppb — 1000 ppb

EtFOSE-OH | 3.90 12.4 15 ppb — 1000 ppb

POAA 431 113.7 15 ppb — 750 ppb

PFOSEA 1.09 348 25 ppb -~ 1000 ppb

Monoester 149 248 MDL and LOQ are estimates only. No valid MDL was determinable from
MDL study. Any quantitation performed for monoester will be an
estimate only. Please refer to FACT-M-3.1 & 4.1-V-1 for specifics.

MDL/LOQ values for Rat Serum:

s

Compound | MDL ; LOQ | Linear Calibration Range (LCR)
(ppb) | (ppb) | Approximate concentrations to be used for preparing the

Standard Calibration Curve

PFOS 1.27 4.04 | 10 ppb — 1000 ppb

PFOSA 2.14 6.81 25 ppb - 1000 ppb

PFOSAA | 2.32 7.38 | 10 ppb — 1000 ppb

"EtFOSE-OH | 3.25 10.3 | 50 ppb — 1000 ppb

POAA 1.20 3.81 5 ppb — 1000 ppb

PFOSEA 1.84 5.86 .| 10 ppb - 1000 ppb

Monoester 149 248 MDL and LOQ are estimates only. No valid MDL was determinable from
MDL study. Any quantitation performed for monoester will be an
estimate only. Please refer to FACT-M-3.1 & 4.1-V-1 for specifics.

MDL/LOQ values for Bovine Serum:

Compound | MDL LOQ | Linear Calibration Range (LCR)
(ppb) (ppb) | Approximate concentrations to be used for preparing the

Standard Calibration Curve

PFOS 2.11 6.70 | 25 ppb - 1000 ppb

PFOSA 5.04 16.0 | 25 ppb - 1000 ppb

PFOSAA 2.34 7.45 | 260 ppb -~ 1000 ppb

EtFOSE-OH { 11.3 35.8 | 50 ppb — 1000 ppb

POAA 4.64 14.8 | 15 ppb — 1000 ppb

PFOSEA 3.71 11.8 15 ppb — 1000 ppb

Monoester 149 248 MDL and LOQ are estimates only. No valid MDL was determinable from
MDL study. Any quaatitation performed for monoester will be an

estimate only. Please refer to FACT-M-3.1 & 4.1-V-1 for specifics.

No data 1s available for MDL or LOQ in Monkey Serum. Use validated Linear Calibration Range

nstead.

Please see Attachment C (LOQ Summary) and MDL study in FACT-M-3.1 & 4.1-V-1 for specifics.
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MDL/LOQ values for Monkey Serum:

Compound | MDL ' LOQ | Linear Calibration Range (LCR)

(ppb)  (ppb) | Approximate concentrations to be used for preparing the

Standard Calibration Curve

PFQOS 1.38 4.39 MDL and LOQ are estimates only. No valid MDL was determunable from

MDL study. Any quantitation performed for PFOS will be an estimate

only. Please refer to FACT-M-3.1 & 4.1-V-1 for specifics.

PFOSA 223 ° 7.09 MDL and LOQ are estimates only. No valid MDL was determinabte from

MDL study. Any quantitation performed for PFOSA will be an estimate

only. Please refer to FACT-M-3.1 & 4.1-V-1 for specifics.

PFOSAA 2.84 9.04 MDL and LOQ are estimates only. No valid MDL was determinable from

MDL study. Any quantitation performed for PFOSAA will be an estimate

only. Please refer to FACT-M-3.1 & 4.1-V-1 for specifics.

EtFOSE-OH | 3.90 12.4 MDL and LOQ are estimates only. No valid MDL was determinable from

- MDL study. Any quantitation performed for EtFOSE-OH will be an

estimate only. Please refer to FACT-M-3.1 & 4.1-V-1 for specifics.

POAA 431 13.7 MDL and LOQ are estimates only. No valid MDL was determinable from

MDL study. Any quantitation performed for POAA will be an estimate

only. Please refer to FACT-M-3.1 & 4.1-V-] for specifics.

PFOSEA 1.09 3.48 MDL and LOQ are estimates only. No valid MDL was determinable from

MDL study. Any quantitation performed for PFOSEA-OH will be an

estimate only. Please refer to FACT-M-3.1 & 4.1-V-1 for specifics.

Monoester 149 248 MDL and LOQ are estimates only. No valid MDL was determinable from
MDL study. Any quantitation performed for EtFOSE-OH will be an

t estimate only. Please refer to FACT-M-3.1 & 4.1-V-{ for specifics.

MDL/LOQ values for Rat Whole Blood:
| Compound | MDL | LOQ | Linear Calibration Range (LCR)
(ppb) (ppb) | Approximate Concentrations to be used for preparing the
Standard Calibration Curve

PFOS 1.25 356 | 5ppb- 1000 ppb

PFOSA 1.77 5.65 10 ppb — 1000 ppb

PFOSAA 17.3 | 55.0 | 55 ppb— 1000 ppb

EtFOSE-OH 1| 7.89 251 MDL and LOQ are estimates only. No valid MDL was determinable from

MDL study. Any quantitation performed for EtFOSE-OH will be an
estimate only. Please refer to FACT-M-3.1 & 4.1-V-1 for specifics.

POAA i 4.73 15.1 15 ppb — 1000 ppb
PFOSEA 242 77.1 80 ppb — 1000 ppb
Monoester | 58.0 185 i MDL and LOQ are estimates only. No valid MDL was determinable from

! MDL study. Any quantitation performed for monoester will be an
; estimate only. Please refer to FACT-M-3.1 & 4.1-V-1 for specifics.

Please see Attachment C (LOQ Summary) and MDL study in FACT-M-3.1 & 4.1-V-1 for specifics.
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Ion Pairing Extraction of Fluorochemicals from Serum and Analysis by API/MS(MS)
Summary Table: Limits of Quantitation

Approximate linear range’

Compound Matrix MDL LOQ Low std High std
PFOS Rabbit 1.38 ppb 4.39 ppb 5 ppb 1000 ppb
Bovine 2.11 ppb 6.70 ppb 25 ppb 1000 ppb

- Rat 1.27 ppb 4.04 ppb 10 ppb 1000 ppb

Monkey /d n/d 25 ppb 1000 ppb

PFOSA Rabbit 2.23 ppb 7.09 ppb 10 ppb 1000 ppb
Bovine 5.04 ppb 16.0 ppb 25 ppb 1000 ppb

Rat 2.14 ppb 6.81 ppb 25 ppb 1000 ppb

Monkey n/d n/d 25 ppb 1000 ppb

PFOSAA Rabbit 2.84 ppb 9.04 ppb 10 ppb 1000 ppb
Bovine 2.34 ppb 7.45 ppb 263 ppb 1000 ppb

Rat 232 ppb 7.38 ppb 10 ppb 1000 ppb

Monkey o/d /d 25 ppb 1000 ppb

EtFOSE-OH Rabbit 3.90 ppb 12.4 ppb 15 ppb 1000 ppb
Bovine 11.3 ppb 35.8 ppb 50 ppb 1000 ppb

Rat 3.25ppb 10.3 ppb 50 ppb 1000 ppb

Monkey n/d n/d 10 ppb 1000 ppb

POAA Rabbit 431 ppb 113.7 ppb 15 ppb 750 ppb
Bovine 4.64 ppb 14.8 ppb 5 ppb 1600 ppb

Rat 1.20 ppb 3.81 ppb 5 ppb 1000 ppb

Monkey n/d n/d S ppb 1000 ppb

PFOSEA Rabbit 1.03 ppb 3.48 ppb 25 ppb 1000 ppb
Bovine 3.71 ppb 11.8 ppb S ppb 1000 ppb

Rat 1.84 ppb 5.86 ppb 10 ppb 1000 ppb

Monkey n/d /d S ppb 1000 ppb

| Monoester' Rabbit 149 ppb 474.0 ppb 250 ppb 1000 ppb
? Bovine 149 ppb 474.0 ppb 250 ppb 1000 ppb
Rat 149 ppb 474.0 ppb 250 ppb 1000 ppb

Monkey n/d /d 100 ppb 1000 ppb

1. Values for monoester are estimates only.
2. Highest standard (approx. 1500 ppb) was excluded from final LCR and upper LOQ values due to poor R & R
values and excessive weighting of the calibration curve.

Compound: PFOS

Serum Prepared Range of LCR from Range of LCR from Range of LCR from
matrix range of average ave curve low std low std high std high std
standards curve curve curve curve curve
{(ppb)(ng/mL) (ppb)(ng/mL) (ppbXng/mL) (ppb)(ng/mL) (ppb)(ng/mL) (ppb)(ng/mL) (ppb){ng/mL)
Rabbit 493-1450 | 493-1450 493-1000 | 493-976 493-976 | 976 -1450 97.6 - 1000
Bovine 4.93-1450 | 493-1450 97.6-1000 | 4.93-248 24.8-248 | 97.6 - 1450 97.6 - 1000
Rat 4.93-1450 | 4.93-976 24.8-976 4.93-248 9.76-248 | 97.6 - 1450 248 - 1000
Monkey 493-1450 | 4.93-1450 24.8-1000 24.8 493 24.8-493 | 97.6 - 1450 917(')80'
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Compound: PFOSA

3m Medical Department Study: T-6295.7
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FACT

Serum Prepared Range of LCR from Range of LCR from Range of LCR from
matrix range of average ave curve low std low std high std high std
standards curve curve curve curve curve
(ppb}(ng/mL) (ppbXng/mL) (ppbXng/mL) (ppb)(ng/mL) (ppb)(ng/mL) (ppb)(ng/mL) (ppb)}(ng/mL)
Rabbit 5.00- 1470 | 5.00-1470 9.89-1000 | 5.00-251 n/a 68.9-1470 98.9 - 1000
Bovine 5.00-1470-{ 5.00-1470 25.1-1000 | 5.00-989 - n/a 98.9-1470 98.9- 1000
Rat 5.00-1470 | 5.00-1470 50.0-1000 | 9.89-500 25.1-500 [ 98.9-1470 98.9-1000
Monkey 5.00-1470 | 5.00-1470 98.9-1000 | 25.1-500 25.1-500 | 98.9-1470 n/a
Compound: PFOSAA .
Serum Prepared Range of LCR from Range of LCR from Range of LCR from
matrix range of average ave curve low std low std high std high std
standards curve curve curve curve curve
(ppb)(ng/mL) | (ppb}ng/mL)  (ppb}ng/ml) (ppb}ng/mL)  (ppb)(ng/mL) | (ppb}ng/mL) (ppb)(ng/mL}
Rabbit 520-1540 | 520-1540 104-1000 | 5.20-263 10.4 - 263 104 - 1540 263 - 1000
Bovine 5.20-1540 | 5.20- 1540 263 -1000 10.4 - 521 n/a (1) 104 -1540 263 - 1000
Rat 5.20- 1540 | 5.20-1540 104-1000 | 5.20-263 10.4 — 263 104 - 1540 263 - 1000
Monkey 5.20-1540 | 5.20- 1540 52.4-1000 | 5.20-263 26.3-263 104 -1540 263 - 1000
Compound: EtFOSE-OH
Serum Prepared Range of LCR from Range of LCR from Range of LCR from
matrix range of average ave curve low std low std high std high std
standards curve curve curve curve curve
(ppb)(ng/mL) (ppb}{ng/mL)  (ppb}ng/mL) (ppbXng/mL)  (ppb)(ng/mL) | (ppb}ng/mL) (ppb)(ng/mL)
Rabbit 4,94 - 1450 | 4.94-1450 494 -1000 4.94 — 248 9.78 — 248 97.8 - 1450 v/a
Bovine 494-1450 | 4.94-1450 97.8-1000 | 4.94-248 494 -248 | 97.8 - 1450 248 - 1000
Rat 4.94-1450 | 4.94-1450 4941000 | 4.94 - 248 wa 978 -1450 T8
Monkey 4.94 - 1450 4.94 -1450 97.8-1000 4.94 - 248 9.78 - 248 97.8 - 1450 n/a
Attachment C: LOQ Summary FACT-M-3.1 Page 150f 17

Extraction of PFOS from Serum or Other Fluid

3M Environmental Laboratory

Page 167

TOX-C30
laboratory Request Numbexr-U2279




Compound: POAA
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Serum Prepared Range of LCR from Range of LCR from Range of LCR from
matrix range of average ave curve low std low std high std high std
standards curve curve curve curve curve
(ppb)ng/mL) | (ppb)(ng/mL)  (ppb}(ng/mL) | (ppb)(ng/mL)  (ppb)(ng/mL) | (ppb)ing/mL)  (ppb)(ng/mL)
Rabbit 5.01-1480 | 513-1510 258-1000 | 5.13-258 n/a 102 - 1510 wa
Bovine 5.01 - 1480-] 5.13-1510 102-1000 | 5.13-258 5.13-258 102 -1510 258 - 1000
Rat 5.01-1480 | 5.13-1510 51.3-1000 | 5.13-102 5.13-102 | 102-1510 102 -1000
Monkey 5.01 - 1480 | 5.13-1510 102-1000 | 5.13-102 5.13-102 102-1510 258 - 1000
Compound: PFOSEA :
Serum Prepared Range of LCR from Range of LCR from Range of LCR from
matrix range of average ave curve low std low std high std high std
standards curve curve curve curve curve
(ppb)(ng/mL) | (ppb)ng/ml)  (ppbXng/mL) | (ppb)ng/mL)  (ppb}(ng/mL) | (ppb)ng/mL)  (ppb)(ng/mL)
Rabbit 5.13-1510 | 5.13-1510 25.8-1000. | 5.13-258 n/a 102 - 1510 n/a
1 Bovine 5.13-1510 | 5.13-1510 102-1000 { 5.13 -258 513 —258 | 102 -1510 258 -1000
Rat 5.13-1510 | 5.13-1510 513-1000 | 5.13 -102 513 -102 § 102 -1510 102 - 100G
Monkey | 5.13 -1510 | 5.13 -1510 102-1000 | 5.13 —-102 5.13 —102 | 102 - 1510 258 -1000
Compound: Monoester
Serum Prepared Range of LCR from
matrix range of average ave curve
standards curve
(ppb)(ng/mL) | (ppb)(ng/mL)  (ppb)(ng/mL)
Rabbit 4.94-1450 | 9.78-978 n/a
Bovine 4.94 - 1450 | 97.8-1450 n/a
Rat 494 -1450 | 248-1450 248~ 1000
Monkey 4.94 - 1450 | 49.4-1450 97.8-1000

In general, the chromatography for the monoester was very poor (broad peaks, high baseline).
Curves for monoester in rabbit and bovine were unacceptable. Any quantitation performed with the monoester 1s
only an estimate and should not be used for reliable, accurate data reporting.
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Ion Pair Standard Curves - Fluids

Prep date(s): Standard number:

Analyte(s): Equipment number:

Sample matrix: Final solvent and TN:
Blank fluid/identifier:

Method/revision:

Target analyte(s):

FC mix std approx. 0.500 ppm: W398-641

FC mix std approx. 5.00 ppm: W398-640

FC mix std approx. 50.0 ppm: W398-639

Surrogate std approx. 17.7! ppm: W398-605

Actua) concentrations of standards in the FC mix

PFOS PFOSA PFOSAA EtFOSE- POAA  PFOSEA Monoeste All
' OH r
Stdconc Stdconc  Stdconc  Stdconc Stdconc  Stdconc  Stdconc Am't Final
ug/mL ug/mL ug/mL ug/mL ug/mL ug/mL ug/mL spiked mL Volume
mL
{ 0.500 0.507 0.532 0.501 0.509 0.521 0.501 0.010 1.015
0.500 0.507 0.532 0.501 0.509 0.521 0.501 0.020 1.025
5.00 5.07 5.32 5.01 5.09 5.21 5.01 0.005 1.010
5.00 5.07 5.32 5.01 5.09 5.21 5.01 0.010 1.015
5.00 5.07 5.32 5.01 5.09 5.21 5.01 0.020 1.025
50.0 50.1 53.2 50.1 50.9 52.1 50.1 0.005 1.010
50.0 50.1 53.2 50.1 50.9 52.1 50.1 0.010 1.015
50.0 50.1 53.2 50.1 50.9 52.1 50.1 0.015 1.020
50.0 50.1 53.2 50.1 ~..50.9 52.1 50.1 0.020 1.025
Calculated concentrations of standards in the sample matrix
PFOS PFOSA PFOSAA EtFOSE POAA PFOSEA  Monoester  Surrogate All
Final Finalconc  Finalconc  Finalconc Finalconc  Final cone Std conc Std conc Am't spiked
conc ng/mL ng/mL ng/mL ng/mL ng/mL ng/mL ng/mL (mL)
ng/mL
4.93 5.00 5.24 4.94 5.01 S13 ] 494 7 264 0.005
9.76 9.89 10.4 9.78 9.93 10.2 9.78 !
24.8 25.1 26.3 24.8 25.2 25.8 24.8 Surrogate
493 50.0 524 494 50.1 51.3 494 Final conc
97.6 98.9 104 97.8 99.3 102 97.8 ng/mL
248 251 263 248 252 258 248 81.0
493 500 524 494 501 513 494
735 746 782 737 749 766 737
976 989 1038 978 993 1017 978
Validated ranges — approximate concentrations
[ Sera PFOS PFOSA PFOSAA EtFOSE-OH POAA PFOSEA
| Rabbit 5-1000 ppb 10-1000 ppb 10-1000 ppb 10-1000 ppb 10-750 ppb 25-1000 ppb
Bovine 25-1000 ppb 25-1000 ppb | 263-1000 ppb 5-1000 ppb 5-1000 ppb 5-1000 ppb
Rat 10-1000 ppb 25-1000 ppb 10-1000 ppb 50-500ppb | 5-1000 ppb 5-1000 ppb
] Monkey Estimates only. | Use values for | Rabbit |
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1.0 SCOPE AND APPLICATION

1.1 Scope: This method is for the analysis of extracts from serum or blood for fluorochemical
surfactants using HPLC-electrospray/mass spectrometry.

1.2 Applicable Compounds: Fluorochemical surfactants or other fluorinated compounds, or
other 1onizable compounds.

1.3 Matrices: Rabbit, rat, bovine, or monkey serum and rat whole blood or milk curd.
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2.0 SUMMARY OF METHOD

2.1 This method describes the analysis of fluorochemical surfactants extracted from serum,
whole blood, or milk curd using HPLC-electrospray/mass spectrometry, or similar system
as appropriate. The analysis is performed by monitoring a single ion characteristic of a
particular fluorochemical, such as the potassium perfluorooctanesulfonate (PFOS) anion,
M/Z= 499. Samples may also be analyzed using an API/MS/MS system to further verify
compound identification.

3.0 DEFINITIONS

3.1 Atmospheric Pressure Ionization (API): The Micromass platform systems allow for
various methods of ionization by utilizing various sources, probes, and interfaces. These
include but are not limited to: Electrospray lonization (ESI), Atmospheric Pressure chemical
Ionization (APcI), Thermospray, etc. The ionization process in these techniques occurs at
atmospheric pressure (i.e. not under a vacuum).

3.2 Electrospray Ionization (ES, ESI): a method of ionization performed at atmospheric
pressure, whereby ionization occurs through the production of tiny charged droplets in a
strong electrical field.

3.3 Mass Spectrometry, Mass Spectrometer (MS), Tandem Mass Spectrometer (MS/MS):
The API platforms are equipped with quadrupole mass selective detectors. lons are
selectively discriminated by mass to charge ratio (m/z) and subsequently detected. A single
MS may be employed for ion detection or a series (MS/MS) for more specific fragmentation
information.

3.4 Conventional vs. Z-spray probe interface: The latest models of Micromass platform
systems (post 1998) utilize a “Z-spray” conformation. The spray emitted from a probe is
orthogonal to the cone aperture. In the conventional conformation it is aimed directly at the
cone aperture, after passing through a tortuous pathway in the counter electrode. Though the
configuration is different, the methods of operation, cleaning, and maintenance are the same.
However, Z-spray components and conventional components are not compatible with one
another, but only with similar systems (i.e. Z-spray components are compatible with other Z-
spray systems, etc.)

3.5 Mass Lynx Software: System software designed for the specific operation of these platform
systems. Currently MassLynx has Windows 95 and WindowsNT 3.1 versions. All versions
are similar. For more details see the manual specific to the instrument (Micromass Platform
IT or Quattro II MassLynx or MassLynx NT USER’S GUIDE).

4.0 WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

4.1.1 Use caution with the voltage cables for the probe. The probe employs a voltage of
approximately 5000 Volts.

4.1.2 'When handling samples or solvents wear appropriate protective gloves, eyewear,
and clothing.
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4,2 Cautions:

4.2.1 Do not operate solvent pumps above capacity of 400 bar (5800 psi) back pressure.
If the back pressure exceeds 400 bar, the HP1100 will initiate automatic shutdown.

4.2.2 Do not run solvent pumps to dryness.
5.0 INTERFERENCES

5.1 To minimize interferences when analyzing samples for perfluorooctanoate(POAA), teflon
should not be used for sample storage or any part of instrumentation that comes in contact
with the sample or extract.

6.0 EQUIPMENT
6.1 Equipment listed below may be modified in order to optimize the system.

6.1.1 Micromass Electrospray Mass Spectrometer
6.1.2 HP1100 low pulse solvent pumping system and autosampler

7.0 SUPPLIES AND MATERIALS

7.1 Supplies
7.1.1 High purity grade nitrogen gas regulated to approximately 100 psi
7.1.2 HPLC analytical column, specifics to be determined by the analyst
7.1.3 Capped autovials or capped 15 ml centrifuge tubes

8.0 REAGENTS AND STANDARDS

8.1 Reagents
8.1.1 Methanol, HPLC grade or equivalent

8.1.2 Milli-Q™ water, all water used in this method should be Milli-Q™ water and may
be provided by a Milli-Q TOC Plus system

8.1.3 Ammonium acetate, reagent grade or equivalent
8.2 Standards

8.2.1 Typically one method blank, one matrix blank, and ten matrix standards are
prepared during the extraction procedure. See FACT-M-3.1.

9.0 SAMPLE HANDLING

9.1 Fresh matrix standards are prepared with each analysis. Extracted standards and samples
are stored in capped autovials or capped 15 ml centrifuge tubes until analysis.

9.2 If analysis will be delayed, extracted standards and samples can be refrigerated at
approximately 4° C until analysis can be performed.
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10.0 QUALITY CONTROL
10.1 Method Blanks and Matrix Blanks

10.1.1 Analyze a method blank and a matrix blank prior to each calibration curve.
10.2 Matrix Spikes

10.2.1 Analyze a matrix spike and matrix spike duplicate per forty samples. With a
minimum of 2 spikes per batch.

10.2.2 Expected spike concentrations will fall in the mid-range of the initial calibration
curve. Additional spike concentrations may fall in the low-range of the initial
calibration curve. :

10.2.3 See Section 13 to calculate percent recovery.
10.3 Continuing Calibration Checks

10.3.1 Analyze a mid-range calibration standard after every tenth sample. If a significant
change (= 30%) in peak area occurs, relative to the initial standard curve, stop the
run. Only those samples analyzed before the last acceptable calibration standard
will be used. The remaining samples must be reanalyzed.

10.3.2 See Section 13 to calculate percent difference.

11.0 CALIBRATION AND STANDARDIZATION

11.1 Analyze the extracted matrix standards prior to and following each set of extracts. The
mean of two standard values, at each standard concentration, will be plotted by linear
regression (r*)for the calibration curve using MassLynx or other suitable software.

11.2 The 7 value for the data should be 0.980 or greater. Lower values may be acceptable at the
discretion of the analyst and documented approval of the Project Lead.

11.3 Ifthe curve does not meet requirements, perform routine maintenance or reextract the
standard curve (if necessary) and reanalyze.

11.4 For purposes of accuracy when quantitating low levels of analyte, it may be necessary to
use the low end of the calibration curve rather than the full range of the standard curve.
Example: when attempting to quantitate approximately 10 ppb of analyte, generate a
calibration curve consisting of the standards from 5 ppb to 100 ppb rather than the full
range of the curve (5 ppb to 1000 ppb). This will reduce inaccuracy attributed to linear
regression weighting of high concentration standards.

12.0 PROCEDURES
12.1 Acquisition Set up

12.1.1 Click on start button in the Acquisition Control Panel. Set up a sample list. Assign
a filename using letter-MO-DAY-last digit of year-sample number, assign a method
(MS) for acquiring, and type in sample descriptions.
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12.1.2 To create a method click on scan button in the Acquisition control panel and select
SIR (Single Ion Recording). Set lonization Mode as appropriate and mass to 499 or
other appropriate masses. A full scan is usually collected along with the SIRs.

Save acquisition method. If MS/MS instruments are employed, additional product
ion fragmentation information may be collected. See Micromass MassLynx
GUIDE TO DATA ACQUISITION for additional information and MRM (Multiple
Reaction Monitoring).

12.1.3 Typicalhly the analytical batch run sequence begins with a set of extracted matrix
standards and ends with a set of extracted matrix standards.

12.1.4 Samples are analyzed with a continuing calibration check injected after every tenth
sample. Solvent blanks should be analyzed periodically to monitor possible analyte
carryover and are not considered samples but may be included as such.

12.2 Using the Autosampler
12.2.1 Set up sample tray according to the sample list prepared in Section 12.1.1.

12.2.2 Set-up the HP1100/autosampler at the following conditions or at conditions the
analyst considers appropriate for optimal response. Record actual conditions in the
instrument logbook:

12.2.2.1 Sample size = 10 uL injection with a sample wash
12.2.2.2 Inject/sample = 1

12.2.2.3 Cycle time = 15 minutes

12.2.2.4 Solvent ramp =

Time MeOH 2.0 mM

Ammonium acetate
0.00 min. 45% 55%
7.5 min. 50% 10%
11.0 min. 90% 10%
11.5 min. 45% 55% |

Note: In this instrument configuration, the run must be set up on the electrospray software
with a “Waiting for inlet start” message before the “Start” button is pressed on the
HP Workstation.

12.2.2.5 Press the “Start” button.
12.3 Instrument Set-up
12.3.1 Refer to FACT-EP-3.0 for more details.
12.3.2 Check the solvent level in reservoirs and refill if necessary.

12.3.3 Check the stainless steel capillary at the end of the probe. Use an eyepiece to check
the tip. The tip should be flat with no jagged edges. If the tip is found to be
unsatisfactory, disassemble the probe and replace the stainless steel capillary.
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12.3.4 Set HPLC pump to “On". Set the flow to 10 - 500 uL/min or as appropriate.
Observe droplets coming out of the tip of the probe. Allow to equilibrate for
approximately 10 minutes.

12.3.5 Turn on the nitrogen. A fine mist should be expelled with no nitrogen leaking
around the tip of the probe.

12.3.6 The instrument uses these parameters at the following settings. These settings may
changein order to optimize the response:
12.3.6.1 Drying gas 250-400 liters/hour
12.3.6.2 ESI nebulizing gas 10-15 liters/hour
12.3.6.3 HPLC constant flow mode flow rate 10 — 500 uL/min
12.3.6.4 Pressure <400 bar (This parameter is not set, it is a guide to ensure the
HPLC is operating correctly.)

12.3.7 Carefully guide the probe into the opening. Insert probe until it will not go any
further. Connect the voltage cables to the probe.

12.3.8 Record tune parameters in the instrument log.

12.3.9 Using the cross-flow counter electrode in the ES/MS source is recommended for
the analysis of biological matrices.

12.3.10Click on start button in the Acquisition Control Panel (this may vary among
MassLynx versions, see appropriate MassLynx USER’S GUIDE). Press the start
button at top of sample list. Ensure start and end sample number includes all
samples to be analyzed.

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations:

13.1.4 Calculate matrix spike percent recoveries using the following equation:

% Recovery = Observed Result - Background Result x 100
Expected Result

13.1.5 Calculate percent difference using the following equation:

% Difference = Expected Conc. - Calculated Conc. x 100
Expected Conc.

13.1.6 Calculate actual concentration of PFOS, or other fluorochemical, in matrix (pug/mi):

{ng of PFOS calc. from std. Curve x Dilution Factor) x _1ug
(Initial Volume of matrix (m}) + ml of Surrogate Standard) 1000 ng
Final Volume (mL)

14.0 METHOD PERFORMANCE

14.1 Method Detectjon Limit (MDL) and Limit of Quantitation (LOQ) are method, analyte, and
matrix specific. Please see FACT-M-3.1, Attachment A for a listing of current validated
MDL and LOQ values.

FACT-M-4.1 Page 6 of 9
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14.2 Method Blanks and Matrix Blanks

14.2.1 Method blanks and matrix blanks will be analyzed with each sample set for
possible contamination or carryover. Values are expected to fall below the lowest
standard in the calibration curve.

14.3 Matrix Spikes.

14.3.1 Matrix spikes are analyzed with each sample set and the percent recoveries are
expected to fall within + 30% of the spiked concentration.

14.4 Continuing Calibration Checks

14.4.1 Continuing calibration checks are analyzed at a minimum of after every 10 samples
with each sample set. The percent recoveries are expected to fall within + 30% of
the spiked concentration.

14.5 If any criteria listed in the method performance section isn’t met, maintenance may be
performed on the system and samples reanalyzed or other actions as determined by the
analyst. All actions will be documented in the instrument runlog, the maintenance log, or
on the summary sheet with the sample results.

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Sample extract waste and flammable solvent is disposed in high BTU containers, and glass
pipette waste is disposed in broken glass containers located in the laboratory.

16.0 RECORDS

16.1 Store chromatograms in the study or project folder. Each chromatogram must have the
following information included either in the header or hand written on the chromatogram:
study or project number, acquisition method, integration method, sample name, extraction
date, dilution factor (if applicable), and analyst.

16.2 Plot calibration curve by linear regression and store in the study folder.
16.3 Prnt sample list from MassLynx and tape into the instrument runlog.
16.4 Print data integration summary from MassLynx and tape into the instrument runlog.

16.5 Copy instrument runlog pages, including instrument parameters and sample results, and
store in appropriate study folder.

16.6 Summarize data using suitable software and store in the study folder.

16.7 Back up electronic data to appropriate medium. Record in study notebook the file name
and location of backup electronic data.

17.0 TABLES, DIAGRAMS, FLOWCHARTS, AND VALIDATION DATA
17.1 Attachment A: FACT-M-4.1 Data reporting spreadsheet

17.2 The validation report associated with this method is FACT-M-3.1 & 4.1-V-1.

FACT-M-4.1 Page 7 of
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18.0 REFERENCES
18.1 FACT-EP-3.0, “Operation and Maintenance of the Micromass Atmospheric Pressure
Ionization/Mass Spectrometer Platforrm Systems”™

19.0 AFFECTED DOCUMENTS
19.1 FACT-M-3.1, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Serum or Fluid for Analysis Using HPLC-Electrospray/Mass

Spectrometry”

20.0 REVISIONS

Revision Revision

Number. - Reason For Revision Date

1 Validation of method to include 7 fluorochemicals addition of whole 07/01/98
blood matrix, surrogate standard, new API/MS(MS) systems, monkey
sera cross validation, MDL study, updates in record keeping and storing
policies, etc. .
FACT-M-4.1 Page 8 of 9
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Attachment A

Laboratory Study #

Study:

Test Material:

Matrix/Final Solvent:
Method/Revision: .
Analytical Equipment System Number:
Instrument Software/Version:
Filename:

R-Squared Value:

Slope:

Y Intercept:

Date of Extraction/Analyst:
Date of Analysis/Analyst:

Group Sample# Concentration Initial Vol. Dilution Final Conc.
Dose ug/mL mL - Factor ug/mL

Slope: Taken from linear regression equation.

Group/Dase: Taken from the study folder.

Sample#: Taken from the study folder.

Concentration (ug/mL): Taken from the MassLynx integration summary.

Initial Volume (mL): Taken from the study folder.

Dilution Factor: Taken from the study folder.

Final Conc. (ug/mL): Calculated by dividing the initial volume from the concentration

FACT-M-4.0 Page 9 of 9
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ATTACHMENT D

DATA SUMMARY TABLES
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Table D-1a. Sample Intervals and Types by individual Animal from Study 6329-223

ANMAL ID SERUM SAMPLES LIVER SAMPLES COLLECTED RECOVERY SUBGROUP SERUM SAMPLES
COLLECTED (QTY—WEEK) (DATE) COLLECTED (QTY—WEEK)
(m 151 Samples 8 Samples 72 Samples
0ssomM | 00 S e 22598
1ss1m | 1O ;""5'22' 12,18, 22599
toss1gm | 120,029, 5.5.12.15 2/25/99 LAY -
tossaom | 0 e anan g | Femedmadny om0 | T T
e R R e T e s SR
e A mansest
el e ) R i VA A
0ss30F | M ez 22589 2
ossatr | B et 22698
ossase | B0 e 2269
s | 200 ez on 22598 LR
o N N g e e Pt
(Lﬁ:vogzlo) 99 Samples 8 Samples -
R M k- HE 1—0 Basellié oot assigned Returned to colony
tossiam | B0 e 22698
tosstsm | 0 esoni 22699
osseM | 0 e 2726199
tosszM | B0 22699
1—0 Retumed to colony
105537F 110, 1,25 ;46,22, 12, 16, 2125/9
st | B0 e 22599 E
~1d & 1—0 Retumed to colony
10881888 1—0 Retumed to colony
st | B e 226599 i
tosssor | 0 2/26/%9

27 Day 183 (2723/99)
** Two sampies 2/20/99

27i Day 184 (2/25/39)
79 Sample on 2/23/00

27ii Day 185 (2/26/99)
79 Sample on 2/25/00

27iii Day 187 (2/28/99)
7%i Sample on 2/25/00

Note: Sampies for Week 26 and Week 27 (Recovery Group) taken on same day (Day 183, 2/23/39)
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Table D-1b. Sample Intervals and Types by Individual Animal from Study 6329-223

ANMAL ID SERUM SAMPLES LIVER SAMPLES COLLECTED RECOVERY SUBGROUP SERUM SAMPLES
COLLECTED (QTY—WEEK) (DaTE) COLLECTED (QTY—WEEK)
Group lll
(Mid Dose) 152 Sampies 12 Samples 72 Samples
14-0.1.2.4.6,8,12. 16, ) 16277, 28, 20, 30, 31, 35, 30 43, 47,
105505M | o4 24,26, 27,271, 270 301/00 Biopsy 51,53, 57, 61, 65, 69, 73, 77, 79
12—0.1,2.4.6, 8, 12, 16, T
105510M 20, 24, 26, 27ii 22699
12-0.1.2. 46,8, 12,16,
105518M 20, 24, 26, 27i 226099 : :
740, 1.2, 4,68, 12, 16, 18377, 28, 29, 30, 37,35, 39, 43. 47,
105523M 20, 24, 26, 27, 2Ti, 27ii 3/01/00 Blopsy 51,53, 57, 61, 65, 69, 73, 77, 79
12-0.1,2.4.6 8,12, 16, K
105524M 20, 24, 26, 27ii 2/26/99 o
12—-0.1,2.4,6,8, 12,16,
105526M 20, 24, 26, 27 2/26/99 ;
12—, 1. 2.4, 6,8, 12, 76, T
105532F 20, 24, 26, 271 22599 A
12-0.1.2.4.6,8, 12,16,
105538F o0, 24 26 271 2125/99 A
14-0,1.2.4.6,8 12,16, 1827 28,29, 30, 37,3530 4347
108539F | 20, 24, 26, 27, 27, 27i 3/01/00 Blopsy 51,53, 57, 61, 65, 69, 73, 7. 79
72—0.1,2.4,6,8,12, 16,
1055451 20, 24, 26, 27i 22599
12-0.1.2.4,6.8, 12, 16,
105548F 20. 24, 26, 27i 22599
14-0.1.2.4.6,8,12.16, ) 18—27, 28, 23, 30, 31, 35, 38,43, 47,
105552F 20, 24, 26, 27, 271, 2Tii 3/01/00 Biopsy 51,53, 57, 61, 65, 69, 73, 77. 79
Group IV
148 Samples 14 Samples 80 Samples
{High Dosa) P P pl
oo | 170.1.2.4 6.8 1216, -
10 20,24, fone e
12—0.1,2.4.6.8,12.76,
105507M 20, 24 28,21 2/25/99
105508M | -0, 1.2.4.6.8. 12,16, 20 none ,
voss1m | =0, 1.2.4.6.8 12,16, 3775799 Biopsy. 20377, 28, 25, 30, 31, 35, 36, 43,47,
20, 24, 26. 27, 27i, 27ii 225/00 51,53, 57, 61, 65, 69, 73, 7. 79, 79, 79ii
12—0.1.2.4.6,8,12. 16,
105512M 20, 24, 26, 271 22599
rossmm | 140.1.2.4.6.6.12.76, 323/ Biopsy, 2027, 28,29, 30, 37, 35. 39, 43,47,
20, 24, 26, 27. 27, 27 2725/00 51,53, 57, 61, 65, 69, 73, 77, 79. 79, 73
rovsnr | #=0.1.2.4.6.8.12 16, 3722199 Biopsy. 2027, 28, 29,30, 31, 35. 39, 43,47,
20, 24,26, 27, 21, 27ii 27250 51.53,57, 61, 65,69, 73, 77, 79, 79, 79
12-0.1.2.4.6,8, 12,16, e
105534F 20, 24, 26, 2T 22609 .
12-0.1,2.4,6,8, 1216,
105536F 20,24, 26, 271 202599
12-0.1.2.4.6.8,12.16, T
105540F 20, 24, 26, 27 2269 o
wossazr | 1#0.1.2.4.6.6.12.16, 3722799 Blopsy. 2037 28,29, 30, 31, 35, 30,43 47
20,24, 26, 27, 27i, 27 22500 51.53.57, 61, 65.69. 73, 7. 79, 79, 79
12—20,1.2.4,6.8, 12, 16, :
105551F 20, 24, 26, 27i 226198

27 Day 183 (2/23/99)
"* Two samples 2/20/99

27i Day 184 (2/25/99)
79 Sample on 2/23/00

27ii Day 185 (2/26/99)
79 Sample on 2/25/00

27iii Day 187 (228/99)
79i Sample on 2/25/00

Note: Samples for Week 26 and Week 27 (Recovery Group) taken on same day (Day 183, 2/23/39)
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Table D-2. Average PFOS Concantrations in Serum by Dosage Group and Week from Study FACT Tox-030 (Basaline— Day 185)

Time Point | All PFOS values Group 1M Group 1F GS‘:;"’ G’Z‘;__"P G?;P G’;’:P Gm:p Gr;up
LOQ (ugmty pgmL 0.0mpkgid 0.0mgAg/d o.osc;w oo3mgrg | 215momo 0.15mohg 075k 0 75moN
Baseline Average PFOS <L0Q <LOQ <L0Q <L0Q <L0Q <LOQ <LOQ <LOQ
LOQ0.025 Std Deviation NA NA NA NA NA NA NA NA
Woek 1 Average PFOS <L0Q <L0Q 0.869 0.947 460 n 210 204
LOQ 0025 Std Deviation NA NA 0.147 0.110 0.782 0.455 1.57 2.71
Week 2 Average PFOS <LOQ <LoQ 1.10 1.10 5.81 5.39 289 | 220
L0Q 0.025 Std Deviation NA NA 0.0835 0.0963 0.933 0.930 354 3.25
Woek 4 Average PFOS <L0Q - 1 Anomaly <L0Q 320 3.40 17.8 16.5 953 @27
L0Q 00152 Std Deviation NA NA 0.577 0.291 1.68 1.87 70.4 396
Weak & Average PFOS <LoQ <LoQ 361 371 20.4 18.8 945 90.1
LOQ 0.0152 Std Deviation NA NA 0.430 0.417 1.65 2.15 8.07 7.11
Woek 8 Average PFOS <LOQ- 1 Anomaly | 0.0226 -2 Anomaties 473 476 26.0 24.0 109 107
LOQ 00152 Std Deviation NA 0.00189 0432 0.577 330 3.06 183 | 118
Week 12 Average PFOS 0.0383- 1 Anomaly | 0.0263 -2 Anomalies 6.69 6.31 35.2 278 12 117
00 00152 Std Deviation 0.00814 0.00362 | o578 0717 539 398 239 17
Week 16 Average PFOS 0.0407 0.0432 -2 Anomalies | 112 105 56.2 42.1 189 162
L0Q 00152 Std Deviation 0.0110 0.00851 i 244 1.90 5.84 4.04 15.9 19.3
Week 20 Average PFOS 0.0400 0.0504 123 19.5 63.7 58.1 144 156
LoQ 00182 Std Deviation 0.0120 0.0127 1.40 145 6.71 14.7 10.9 21.8
Week 24 Average PFOS 0.0440 0.0426- 1 Anomaly 14.5 13.0 659 60.4 215 | 174
LOQ 00152 Std Deviation 0.0101 0.00784 3.06 0.675 6.88 7.24 249 | 209
Week 26 Average PFOS 0.0459 0.0506 | 158 132 826 66.8 173 | 171
ootz | St Deviation 0.0143 0.0164 |14 142 252 108 36.5 222
Week 27 Average PFOS 0.0529 0.0416 15.9 "1 | 681 585 194 160
L0Q 0.0248 Std Deviation 0.0145 0.0148 5.54 1.52 575 467 8.93 239
Day 183 Average PFOS 0.117 0.0533 — - 85.0 81.7 249 230
L0Qo0152 Std Deviation 0.0764 0.0315 — - 149 35.1 468 403
Day 184 Average PFOS 0.0233- 1 Anomaly 0.0352 - - 69.7 78.0 259 245
LOQ 0.0182 Std Deviation NA 0.00911 —_ — 4.68 120 110 29.2
Day 185 Average PFOS 0.0432 0.0546 - - 778 84.3 294} 321
LOQoors2 Std Deviation 0.00928 0.0306 — - 10.7 23.3 20 | 170
<LOQ: Less than the |ower Limit of Quantitation
3M Environmental Laboratory Page D4
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Table D-3. Average PFOS Concentrations in Serum by Dosage Group and Week from Study FACT TOX-030 (Recovery Group)

Time Point All PFOS values Group 1M l Group 1F | Group JM—LGroup 3F | Group 4M I Group 4F
LOQ (ug/mL) ng/mbL 0.0mg/kg/day 0.15mg/kg/day 0.75mg/kg/day
Day 187 Average PFOS omL) 0.0300 - 1 Anomaly 0.0457 79.1 395 267 258
LoQoots2 Std Deviation NA 0.0118 467 414 420 15.2
Week 28 Average PFOS gomt) 0.0371 0.0430 84.6 ‘ 86.1 249 i 236
LOQ 00152 Std Deviation 0.0124 0.00821 1.51 3.59 217 | 18.3
Week 29 Average PFOS (uoml) | 0.0665 l 0.0742 75.8 69.9 223 194
LoQens2 Std Deviation 0.00362 0.000664 | 218 114 66.9 19.0
Week 30 Average PFOS womi) 0.0313 0.0303 65.2 620 143 162
LoQo.o152 Std Deviation i 0.000165 0.000485 460 10.6 38.0 7.87
Week 31 Average PFOS poml) | 0.0358 0.0368 56.6 | 79.6 161 1857
LOQo.o152 Std Deviation 0.000567 0.0121 4.77 ( 438 46.1 219
Week 35 Average PFOS fugmt) 0.0458 0.0723 84.5 744 181 I 171
LOQ 0.00585 Std Deviation 0.00303 0.00352 120 9.53 195 J 10.1
Week 39 Average PFOS pgml) 0.0391 j 0.0509 | 60.1 51.7 146 | 161
LOQ0.00555 Std Deviation i 0.0106 | 0.000779 3.16 7.29 16.1 11.1
Week 43 Average PFOS ugmi) 0.0319 0.0368 457 58.1 i 788 159
LOQ 000585 Std Deviation 0.00440 0.0000923 1.12 i 0.249 16.8 284
Woek 47 Average PFOS (ugmy) 0.0355 0.0459 483 | 428 124 98.3
L0Q 0.00555 Std Deviation i 0.00221 0.00323 3.69 T 6.70 259 | 8.32
Week 51 Average PFOS (ugmt) | 0.0237 0.0341 379 35.1 94.7 ! 914
L0Q 0.00585 St Deviation | 0.00333 0.000403 2.62 13.2 384 | 6.07
Week 53 Average PFOS qomt) | 0.0331 0.0397 | 46.2 36.7 80.8 98.2
LOQ0.00555 Std Deviation ' 0.0086 0.00311 ! 3.30 6.24 36.8 0.490
Week 57 Average PFOS womi) 0.0327 ! 0.0445 30.2 323 78.0 106
L0OQ 0.00855 Std Deviation 0.00526 0.00385 2.36 134 16.3 3.84
Week 61 Average PFOS (uomt) 0.0351 0.0448 | 316 382 100 109
L0QD.00555 Std Deviation 0.00449 0.00210 | 598 | 0283 50.3 0.697
Week 65 Average PFOS (omy) 0.0210 0.0360 | 329 | 376 91.5 i 82.8
L0 0.00855 Std Deviation 0.00365 0.000522 | 0.0269 | 232 55.2 i 9.68
Week 69 Average PFQOS pgml) ! 0.0406 0.0400 { 264 345 84.0 75.0
LOQ 0.00855 Std Deviation i 0.00313 0.00301 | 2.59 3.46 52.4 525
Week 73 Average PFOS ugmi) 0.03%0 0.0365 | 273 258 544 147
L0Q0.00555 Std Deviation ! 0.0115 0.00284 | 466 2.9 27.3 131
Woeek 77 Average PFQOS ugm) 0.0296 0.0305 ! 25 23.0 60.0 57.0
L0Q0.00555 Std Deviation 0.00535 0.00167 | 0.632 6.37 38.3 19.1
Week 79 Average PFOS womi) 0.0215 00243 | 191 214 | 411 | 414
L0Q 000855 Std Deviation | 0.00296 000355 | 085 | 201 | 259 | 115
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Table D-4a. PFOS Amounts Reported in Serum by Individual Animal (Baseline—-Week 26)

Report No. FACT TOX-030
Laboratory Request Number-U2279

3M E

PFOS WEEK 0 WEEK 1 WEEK2 | WEEK4 | WEEKSB | WEEKS | WEEK 12 | WEEK 16 | WEEK 20 | WEEK 24 | WEEK 26
REPORTED (oiml) (hopri) (ug/ml) (noimt) oml} (ugiml} (ug/ml) (sgimi) uoml) {ugml) (ugmi)
Group | {Controf)
105508M «<1.0Q <0Q <LOQ <L0oQ *<L0Q <0Q 0.0381 00344 0.0348 0.0449 00496
105517TM «<LOQ «<LOQ <LtOQ «<LOQ «LOQ 4.0Q 0.0430 «0.0408 00419 0.0486 »0.0539
105519M «LOQ <0Q ~<L0Q «<LOQ «<L.0Q <0Q 0.0438 «0.0423 «0.0338 0.0414 0.0417
105520M «<LOQ <LOQ «<10Q «.0Q 4.0Q <LOQ <LOQ 00332 0.0300 0.0283 0.0254
105526M «<LOC <LOQ <L0Q <LOQ <LOQ <LOQ 0.0244 0.0320 0.0369 0.0397 00376
105527 «<OQ <OQ «L0Q < LOQ «<L0Q 0.0385 00423 0.0815 «0.0631 «0.0613 0.0669
105529F «<LOQ <LOQ «<L0Q «<LOQ «d.0Q 0.0214 «<LOQ 0.0438 0.0817 0.0498 00613
105530F «<LOQ <LOQ «<LOQ «<LOQ «<LOQ 0.0244 0.0243 «0.0515 0.0579 «0 0487 00736
105531F =< OQ <€0Q «<LOQ <LOQ <LOQ 0.0208 0.0254 0.0314 «0.0493 0.0364 00431
105535F < 0Q <.0Q <LOQ «<LOQ «0Q <L0Q <0Q «LOQ 0.0283 «<.OQ 00266
105544F <0Q « . OQ «<LOQ <LOQ «L0Q <.0Q 0.0238 «<OQ «0.0505 «0.0325 *0.0433
105549F <LOQ <40Q <. OQ «<LOQ «<LOQ 0.0240 00316 0.0462 0.0570 0.0448 00556
Group § (Low Doss)
105513M . 0Q gt
105514M <.0Q 0.783 01.02 287 387 461 6.20 104 125 47 | 16.2
105515M «<LOQ «0.767 «103 275 «3.31 417 6.48 09.47 10.7 <109 | 165
105518M <LOQ 0.832 *1.19 313 «3.26 505 6.55 10.1 1.9 141 138
105521M «<LOQ 109 *1.13 403 o419 5.10 »752 «148 14.1 #184 | 169
105525M «<LOQ
105537F «<LOQ 1.10 *1.19 373 *4.28 528 6.81 1.1 11.0 13.4 .135
105541F «<LOQ «0.528 1.16 0307 3868 485 557 0123 115 137 *148
105543F «<LOQ v
105548F «<LOQ
105547F +«<L0Q 0.831 *106 355 385 498 «7.03 10.7 143 .127 130
105550F «<LOQ 0.832 «0.980 0327 327 394 583 785 411 122 0114
Group M (Mid Dose)
105505M <LOQ 4.60 »6.07 *17.0 210 279 40.1 *50.4 - 623 774 | 929
105510M «<LOQ o419 482 o172 25 221 392 529 633 652 | *129
105518M < OQ 548 o701 0202 «20.1 251 337 60.7 63.1 588 | 695
105523M < OQ 354 456 176 *186 245 «35.3 522 752 597 | 721
105524M «<OQ 425 524 154 218 316 378 83.4 64.0 696 |  «695
105528M < 0Q 5.52 615 €192 *185 246 254 484 542 848 624
105532F < OQ *4.31 -4 61 «16.6 «18.4 278 258 404 89.2 «63 1 634
105538F <LOQ 412 867 18.7 189 243 «328 373 47.4 486 59.0
105539F <.0Q axn o4 65 0143 *18.4 265 278 463 *78.2 699 722
105545F < 0Q «380 528 0187 27 245 322 431 457 63.5 857
105548F <LOQ 372 6542 *15.7 «18.4 223 232 470 85.3 58.1 64 5
105552F «LOQ 3.12 473 *14.9 16.1 19.1 248 387 427 1.7 556
Group IV (High Dose)
105506M ~<LOQ 213 «29.9 «236 «91.0 125 118 182 158 198 —
105507TM <.0Q 220 *25.1 o728 828 86.1 106 172 +138 188 «182
105509M <4.0Q *18.8 2389 «54.8 023 103 123 197 152 — -
105511M <L0Q «19.3 228 *48.4 <% 923 99.4 178 126 207 | 142
105512M «<LOQ 28 313 o774 «105 118 167 216 143 247 | 148
105522M «<LOQ *216 288 822 o102 131 o121 185 145 233 | 221
105533F «<LOQ 228 249 *141 930 110 126 164 169 190 | 203
105534F «OQ *18.1 *26.0 *145 «83.3 121 114 157 143 200 } 187
105536F < 0Q 210 235 841 «89.8 102 +98.0 «184 148 *169 *155
105540F «0Q «18.8 195 «87.2 90.3 105 o112 173 193 151 177
105542F <LOQ 240 «198 o784 «102 118 131 168 151 181 165
105551F <0Q 0201 18.2 802 820 873 1"7 127 132 o150 | o142
« Indicates a sampie with an extracbon volume of <0 5 mL
Shaded calis=monbund
3M Environmental Laboratory Page D-6
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3m Medical Department Study: T-6295.7

3M Medical Department Study: T-6295.7

Report No. FACT TOX-030
laboratory Request Number-U2279

Report No. FACT TOX-030

Laboratory Request Number-U2279

Table D4b. PFOS Amounts Reported in Serum by Individual Animal (Days 183-Day 185 and Week 27)

PFQOS DAy 183 DAY 184 DAY 185 | WEEK27
REPORTED ugmty ugmd) {ugiml) (ugimi)
Group | (Control)
105508M - @ - 0.0461
105517T™ - —_ — .
105519M -~ @ —_ 0.0430
105520M 0171 40Q 0.0366 -
105526M «0.0628 0.0233 0.0408 —
105527T™ - @ — 0.0695
105529F 0.0758 0.0418 0.0763 —
105530F - @ — 0.0835
105531F — - @ 0.0374
105535F — — @ 0.0318
105544F — [ — 0.0338
105549F 0.0310 0.0287 0.0330 -
Group Il (Low Doss)
105514M - Q - 239
105515M - - @ 13.0
105516M — — @ 14
105521M — - @ 155
105537F —_ — — _
105541F —_ - @ 128
105547F - — @ 953
105550F — — @ 11.2
Group il (Mid Dose)
105505M 744 66.4 703 —
105510M — — @ 68.5
105518M - —-— @ 68.7
105523M 85.5 730 854 —
105524M —_ - @ 60.6
105528M - - @ 747
105532F — @ — 543
105538F — @ - 565
105538F «107 885 101 —
105545F — @ — 58.0
105548F - Q@ — €5.1
105552F 59 «88.5 678 —_
Group IV (High Doss)
105508M —_ — — 196°
10550T™M - @ - 184
105500M —_ — — —
105511M 218 181 309 —_
105512M — @ — 202
105522M 282 336 278 —_
105533F 258 285 441 —
105534F — — @ 182
105538F — @ -— 169
105540F - — @ 164
105542F 201 224 «201 —_
105551F — — @ 126

@ Sample colection dates for Week 27 data
* Sampia collectad on 2/20/99
« incicates 3 sample with an axtraction volume of <0.5 mL

3M Environmental Laboratory

3M Environmental

Laboratcr

Page D-7

Page 185



3m Medical Department Sctudy: T-6295.7 Report No. FACT TOX-030
laboratory Reguest Number-U2279

3M Medical Department Stucy: T-6295.7 Report No. FACT TOX-030
Laboratory Request Number-U2279

Table D-5a. PFOS Amounts Reported In Serum by Recovery Group Animal (Day 187~ Week 47)

PFOS DAY 187 | WEEK28 | WEEK29 | WEEK30 | WEEK31 | WEEK35 | WEEK39 | WEEKA3 | WEEK 47

REPORTED ug/ml) (pmL) (ug/mt) (ugmi) (ugimL} {ugiml) (oml) lugnL) (ug/Aml)
Group | (Control)

105520M <LOQ Q0284 «0.0890 0.0314 0.0382 0.0437 0.0316 0.0287 0.0339

105526M 0.0300 «0.0458 0.0639 0.0312 0.0354 0.0480 0.0468 0.0350 0.0370

105529F 0.0373 «0.0488 #0.0738 0.0200 0.0282 0.0748 0.0503 0.0388 0.0481

105549F «0.0541 +0.0372 0.0747 0.0306 #0.0453 0.0698 «0.0514 0.0367 0.0438
Group I (Mid Dowse)

105505M 824 857 773 «88.4 80.0 #3530 824 485 509

105523M 758 «835 742 61.9 53.2 76.1 579 49 457

105539F 10.2 887 779 *89.9 o111 812 «56.8 583 474

105552F 68.8 #8386 61.9 545 #43.6 «67.7 *46.5 «58.0 379
Group IV {High Dose)

105511M 237 0233 175 118 129 167 *135 669 105

105522M 297 264 270 170 194 195 *158 90.7 142

105533F 269 249 207 156 201 164 #1869 179 104

105542F 248 223 180 167 «170 178 154 139 92

« Indicates a sample with an extraction volume of <0.5 mL

Table D-5b. PFOS Amounts Reported in Serum by Recovery Group Animal (Week 51- Week 79)

PFOS | WEEK51 | WEEX 53 | WEEKS7 | WEEK 61 | WEEK65 | WEEK 69 | WeEK73 | WEEK 77 | WeeK 79
REPORTED | Goml) | woml) | womb | womty | womt | womty | womh | oml | womy
Group | (Control)

105520M 0.0213 00269 0.0288 00318 0.0184 «0.0428 «(.0431 «0.0334 0.0194

105526M 0.0261 0.0392 0.0364 0.0382 0.0236 0.0383 0.0268 «0.0259 0.0236

105528F 0.0344 0.0375 0.0472 0.0433 0.0364 0.0421 0.0388 0.0317 0.0268

105540F 0.0338 0.0419 0.0418 0.048 0.0357 0.0379 0.0345 «0.0284 0.0218
Group 1l (Mid Dose)

105505M 39.8 439 285 274 329 246 240 0221 197

105523M 36.0 485 318 358 329 283 306 0230 185

105539F 445 411 333 38.0 393 69 279 275 228

1055852F «25.8 323 314 334 36.0 320 237 *18.5 199
Group IV (High Dose)

105511M 67.5 548 66.5 84.7 525 470 351 329 28

105522M 122 107 89.5 1% 131 121 *73.8 a7.0 «50.4

10S533F 87.1 986 103 108 «89.7 787 54.5 70.5 406

105542F 95.7 97.9 109 109 #76.0 713 «240 434 422

« Indicates a sampile with an extrachon volume of <0.5 ml

Table D-6. LOQ Values Used In Analyses by Method and Usage Dates

Metwoo | ErrecrveDate | LOQ | USAGE DATES
Sera ng/mt.
FACT-M4.1 10/10/98 4.39 1/25/99 10 2/22/99
ETS8-5.0 3/01/99 15.2 3/05/99 to 4/17/99
ETS-8-5.1 4/26/99 5.55 5/17/99 through the end of study
Liver ng/g
FACT-M-2.0 5/26/98 30.0 1/25/99 to §22/99
FACT-M-2.1 6/03/99 374 6/03/99 to 6/14/99
ETS8-7.0 7/22/99 26.9 7/29/99 through the end of study
3M Environmental Laboratory Page D-8
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3M Medical Department Study: T-6295.7

Report No.

FACT TOX-030

laboratory Request Number-U2279

Report No. FACT TOX-030
Laboratory Request Number-U2279

Table D-7. PFOS Concentrations In Liver by Dosage Group

DOSAGE COLLECTION PFOS CALCULATED AMOUNT OF
GRoOUP DATE CONCENTRATION (ng/g) PFOS o)
Group | {(Control)
105508M 2/25/99 2 Anomalies 2 Anomalies
105517M 143 - 1 Anomaly 0.143
105519M 91 0.091
105520M i — =
105526M s == —
105527M 129 | 0.129
105529F —_— —
105530F 128 0.128
105531F 112 0.112
105535F 87 0.087
105544F . 97 0.097
Group [t (Low Dose)
105514M 2/26/98 18237 18.2
105515M 2/26/99 22709 27
105516M 2/26/99 11417 114
105521M 2/26/99 16734 16.7
105537F 2/25/99 22818 22.8
105541F 2/26/98 24847 24.8
105547F 228/99 20102 20.1
105550F 2/26/99 20735 207
Group il (Mid Dose)
105505M J/01/00 Biopsy 8252 8.25
105510M 2/26/99 42169 422
105518M 2/26/99 86173 86
105523M 3/01/00 Blopsy 10203 10.2
105524M 2/26/99 58673 58.7
105528M 2/268/99 48203 48.2
105532F 2/25/99 80421 80.4
105538F 2/25/99 49590 49.6
105539F 3/01/00 Blopsy 24728 247
105545F 2/25/99 66532 66.5
105548F 22599 81376 814
105552F J01/00 Blopsy 17690 177
Group IV (High Dosae)
105508M B : — —
105507M 225/99 412474 412
105509M NGO - faees — —
105511M 922/99 Blopsy 142465 142
2/25/00 23480 235
105512M 272599 378723 379
9/22/99 Blopsy 137561 138
108522M 22500 70781 70.8
105833F 9/22/99 Blopsy 175283 175
2/25/00 42663 427
105534F 2/26/99 280575 281
105536F 2/25/99 256669 257
105540F 2/26/99 267328 267
105542F 9/22/99 Blopsy 421647 422
2/2500 57895 57.9
105551F 226/99 287223 | 287

<LOQ: Less han the Lower Limit of Quantitation (26.9-37 .4 ng/g)
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U227S

3M Medical Department Study: T-6295.7 Report No. FACT TOX-030
Laboratory Request Number-U2279

ATTACHMENT E
DATA SPREADSHEETS
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3m Medical Department Study: T-62%FaAcT TOX-030 Report No. FACT TOX-030C
Covance# 6329-223 laboratory Regquest Number-U2279

Study. 26 Week Capsule Taxxity Study with PFOS i1 Cynomolgus Monkeys
Product Number(Test Substance): T-6295 (PFOS)
Matrix: Monkey Sera
Method/Revusion: FACT-M-3.1 & FACT-M-4.1
Analytical Equipment System Number Soup 020199
Lnstrument Software/Vernion: MaxsLynx 3 1
Filename: See Artachments
R-Squared Value See Attachments
Slope Sce Attachments
Y-Imercept: Sce Attachments
Date of Extraction/Analyst 02/09/99 RWW
Date of Analysis/Aralyst: 02/13/99 MEE
Dete of Data Reduction/Analyst: 02/16/99 KIH
Sample Data
BASELINE MONKEY SERA
Group Sampie ¥ PFOS Concentration Meao RSD
Dose Conc. of PFOS PFOS Std. Dev.
ng/mL ug/ml or % Rec ug/mL MS/MSD RPD
Method Blk RBS02099-H20 Blk-1 0.00 <LOQ
RBS02099-H20 Bik-2 0.00 <LoQ <LOQ NA
Matrx Blk RBS02099-Sern Blk-1 0.00 <LOQ
RBS02099-Sera Blk-2 0.00 <LOQ <LOQ NA
QC - 250 ppb MKS02099-MS 299 12i%
MKS02099-MSD 285 115% 118% 5%
Group 1 105508 M+ 1.28 <LOQ
Control 10551 M+ 1.32 <L.OQ
0.0 mg/kg/day 105519M+ 316 <LOQ
105520M+ 1.46 <LOQ
1055260+ 1.62 <LOQ
105527M+ 1.48 <LOQ <1.OQ NA
105529F+ 228 <LOQ
105530F+ 113 <LOQ
108531 F+ 1.73 <LOQ
105535F~ 1.46 <10Q
105544F 1.60 <LoQ
105549F 5.42 <LOQ <LOQ NA
Group 2 105513+ 263 <LOQ
Low-Dose 10551 4M 1.59 <LOQ
0.03 mg/kg/dey 10551 SM+ 0.540 <LOQ
10551 6M 265 <LOQ
105521 M+ 172 <LOQ
[05525M+ 1.90 <LOQ <LOQ <LOQ
105537F+ 1.33 <LOQ
[05541F+ 2.23 <LOQ
105543F+ 253 <LOQ
105546F+ 250 <LOQ
105547F+ 1.69 <LOQ
105550F+ 1.50 <LOQ <LOQ <LOQ
Group 3 105505M 313 <LOQ
Mid-Dose 105510M+ 1.04 <LOQ
0.15 mg/kp/day 105518M+ 151 <LOQ
105523M+ 0.930 <LOQ
105524M+ 182 <L0Q
105528M+ 269 <LOQ <LOQ <LOQ
105532F+ 313 <LOQ
[05538F 225 <LOQ
105539F 215 <LOQ
105545F+ 127 <LOQ
105548F 360 <LOQ
105552F+ 2.02 <LOQ <L.OQ <LOQ
Group 4 I05506M+ 219 <LOQ
High-Dose 105507T™™ 2.9 <LOQ
0.75 mg/Xy/day 105509M 206 <LOQ
[05511M 269 <LOQ
10551 2M+ 264 <LOQ
105522M+ 2.73 <LOQ <LOQ <LOQ
105533F+ 202 <L0Q
105534F+ 2.54 <LOQ
105536F+ 285 <LoQ
105540F+ 3.45 <LOQ
105542F+ 1.94 <L.OQ
1055S1F 3.52 <LOQ <LOQ <LOQ
Lumut of Quantitaton (LOQ): 4.39 ng/mL Date Entered/By: 02/17/99 LAC

Date Verified/ By: 03/23/99 OML, 06/07/00 PW
Date punty corrected/venified:  09/12/00 mmh, 09/1 2/00 LAC
NA = Not applicable + Serum tnitial volume less than 0.50 mL, concentrations should be considered tentative  04/28/00 LLAC
PFOS = Perfluorcoctanesulfonate
Extraction Volume Ratio = lnutial VolumeFinal Volume

FACT-M-4 |
Exce} 97 t0x-030-sera223-1C 91 200
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3m Medical Department Study: T-625%cTF TOX-030

Report No.

FACT

TOX-030

Covance# 6329-223 laboratory Request Number-U2279

Study: 26 Week Capsule Toxicity Study with PFCS in Cynomolgus Monkeys
Product Number(Test Substance): T-6295 (PFOS)
Matnx Monkey Sera
Method/Revusion: FACT-M-3) & FACT-M-4 |
Analyucal Equipmert System Nummber Madelme 041098 & Amclia 062498
Instrument Software/Version: MassLynx 3.1
Filename Sce Attachments
R-Squared Value. See Attachments
Slope: See Attachments
Y-lntercept: See Attschments
Date of Extraction/Analyat 02/05/99 SAH
Date of Analysw/Analyst: 02/08/9, 02/10/99, 02/12/99, 02/17/99 HOJ'DRB
Date of Duta Reduction/Analyst 02/10/99, 02/16/99, 02/26/99 HOITRB
Sample Data
WEEK 1| MONKEY SERA
Group Sample # PFOS Concentratioa Mean RSD
Dose Cone. of PFOS PFOS Std. Dev.
ng/ml ug/mL or % Rec sg/mL MS/MSD RPD
Methed Blk RBS02059-H20 Blk-1 0.00 <LOQ
RBS0205%-H20 Blk-2 0.00 <LOQ <LOQ NA
Matnx Blk RBS02059-Sera Bik-1 0.00 <LOQ
RBS02059-Sera Bik-2 0.00 <LOQ <LCQ NA
QC - 250 ppb MKS02059-MS 305 123%
MK S02059-MSD 304 123% 123% 0%
Grouwp 1 105508M 0.00 <LOQ
Control 10551 7™M+ 000 <LOQ
0.0 mg/kg/day 105519M 0.0 <LOQ
105520M 0.00 <LOQ
105526M 0.00 <LOQ
105527M 0.00 <LOQ <LOQ NA
105529F 0.00 <LOQ
105530F 0.00 <L.OQ
105531F 0.00 <L.OQ
105535F 0.00 <LOQ
[05544F~ 0.00 <[,0Q
105549F 0.00 <LOQ <LOQ NA
Group 2 105514M 495 0793
Low-Dose 105515M+ 383 076"
003 mg/kg/day 105516M 519 0832 169
105521M 677 109 0.869 0147
105537F 684 110
105541 F+ 464 €929
105547F 581 0931 116
105550F 519 0832 0.947 0.110
Group 3 105505M 287 460
Mid-Dose 105510M+ 2 419
0.15 mg/kg/day 105518M 342 -548
105523M 221 3.54
1C5524M 318 425 17.0
[05528M 413 552 460 0782
105532F+ 161 431
105538F 257 442
105539F 248 33
105545F+ 184 369
105548F 232 32 123
105552F 195 312 37 0455
Groep ¢ 105506M 665 213
High-Dose 105507M~ 411 220
0.75 mg/kg/day 105509M+ 351 188
10551 1M~ 482 193
105512M m 28 749
105522M+ 539 216 210 157
105533F+ 564 226
105534F~ 45) 18.1
105536F + 393 20
105540F « 419 i6.8
105542F 749 240 133
105551F+ 377 20.1 204 271

Linit of Quantrtation (LOQ): 4.39 ng/mL

Date Entered/By  02/10/99, 03/02°99 LAC
Date Verified/ By  03/23/99 GML,

Date purtty corrected/verified:  09/12/00 mmh. 09/12/00 LAC

NA = Not applxable
PFCS = Perfluorooctanesulfonate

FACT-M-41
Excel 97

3M Environmental Laboratory

~ Serum mutual volume less than 0 50 ml., concentrations should be considered tentative 0

Extracuon Volume Rauo = Imnial Volume/Fmal Volume

tox-030-sem223-1C
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3m Medical Department Study: T-62%acT TOX-030

Report No.
Covance# 6329-223 laboratory Request Number-U2279

Study 26 Week Capsule Toxaity Study with PFOS i Cynomolgus Monkeys
Product Number(Teat Substance): T-6295 (PFOS)
Matnix Monkey Sera
Method/Revision: FACT-M-3 | & FACT-M-4.1
Analyncal Equpment System Number: Madeline 041098 & Amehs 062498
Inatrument Software/Vermon' Masslynx 3.1
Fiename See Altachments
R-Squared Value See Aftachments
Slope See Attachments
Y-Iintercept See Attachments
Date of Extractor/Analyst. 0U0M9% JICP
Date of Analysis/Analyst 02/15/99, 022299 HOJ
Date of Data Reduction/Analyst: 02/19/99, 01/25/99 HOJ
Sample Data
WEEK 2 MONKEY SERA
Greup Sample # PFOS Ceoncentration Mean RsSD
Dose Conc. of PFOS PFOS Std. Dev.
ng/mL wg/mal or % Rec ug/ml MS/MSD RPD
Method Bk RSB02099-H20 Bk-1 0.00 <LOQ
RBS02099-H20 Blk-2 0.00 <LOQ <LOQ NA
Matrix Blk RBS02099-Sers Blk-1 0.00 <LOQ
RBS02099-Sera Blk-2 000 <LOQ <LOQ NA
QC - 250 ppb MK302099-MS 293 11g%
MKS502099-MSD 300 121% 120% 2%
Group 105508M 409 <LOQ
Control J0SS17TM jo7 <LOQ
0.0 mg/kg/day 105519M+ 453 <LoQ
105520M+ 208 <LOQ
105526M 202 <LOQ
103327M > 1.89 <LOQ _ <LOQ NA
105S29F+ 0.520 <LOQ
105530F~ 1.02 <LOQ
108531F~ 190 <LOQ
105535F 3z <LOQ
105544F~ 0.380 <LOQ
105 349F~ 0810 <LOQ <LOQ NA
Crowp 2 103514M ~ 578 t 02
Low-Dose 105515M~ 513 103
0.03 mg/kg/day 103516M+ 492 119 763
103521M+ 425 11 P10 0 0835
103337F+ 446 119
103541F T2 1.16
105547F+ 527 1.06 8719
JO5S3SOF+ 350 0.980 110 0.0963
Group ) 103303M~ pry) 6.07
Mid-Dose 105510M 301 482
015 mg/kg/day 105318M~ 350 701
105523M 8% 456
103524M + 195 624 6.1
103528M 384 615 S R1 0933
103332F+ 7 461
105538F 416 667
10S539F+ 32 4.65
10554SF 329 5.28
[05S48F + 320 6.42 17.2
103532F 295 473 539 0930
Greup 4 105506M+ 747 299
High-Dose 1033507M+ 626 2851
075 mp/kg/day 105509M 146 239
103311M 106 22,6
108512M 976 313 131
105522M 899 28.8 269 334
103533F 78 4.9
105534F~ 650 26.0
103536F« 588 235
{03540F ~ 546 19.5
[05S42F n 199 148
1033S1F 368 18.2 120 3.25

Lumut of Quanttason (LOQ): 4.39 ng/mL

NA - Not apphcable
PFCS * Perfluorooctanesulfonate

FACT-M-41
Excel 97

Date purity correctedvenfied

Date Entered/By 022299, 03/0299 LAC
Date Venfied/ By 03/23/99 GML

+ Serum uyutal vohune less than 0 SO mL,

09/12/00 mmh, 09//1200 LAC

ations should be

ed

0428/00 LAC

Extracton Volume Ratio = lrutal Volume/Final Volume

tox-030-se1a223-1C

3M Environmental Laboratory

FACT TOX-030

91200
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3m Medical Department Study: T-629BCt TOX-030

3M

Study’

Product Number(Test Substance):
Matrix

Method/Revision:

Analyncal Equipment Systern Number:
Instrument Software/Version

Report No.
Covance# 6329-223

16 Week Capsule Toxaty Study with PFOS i Cynomolgus Monkeys
T-6293 (PFOS)

Monkey Sers

ETS-8-40 and ETS-8-50

Madeline 041098, Amelia 062498, & Soup 020199

MassLynx 3l and 32

Filename: See Attachments
R-Squared Value See Attachments
Slope: See Amachments
Y-Intercept. See Atachments
Date of Extracton/Analyst: 030289 SAHRWW
Date of Analysis/Analyst. 03/05/99, 03/08/99, 0¥/25/99 HOI/MEEDRB
Date of Data Reduction/ Analyst: nY08/99, 0326/99 K/H/DRB
Sample Data
WEEK 4 MONKEY SERA
Greap Sample ¥ FrOS Cencemtration Mean R3SD
Dese Conc. «f PFOS PFOS 3td Dev.
ng/mbL _ug/ml, or % Rec wg/ml, M3/MSD RPD
Method Bk RBS03029-H20 Blk-1 0.00 <LOQ
RB503029-H20 Blk-2 0.00 <L0Q_ <LOQ NA
Matrx Bk RBS03029-Sers Blk-] 000 <LOQ
RBS03029-Sera Blk-2 0.00 <LOQ <LOQ NA
Matnx Bl MKS03029-Sen» Blk-1 T <LOQ
MK 503029-Sery Blk-2 77 <LOQ
MK$503029-Sen Bk-3 726 <LOQ
MKS503029-Ser Blk-4 632 <LOQ _ <LOQ NA
QC - 250 ppb MKS03029-MS-1 253 102%
MK303028-MSD-1 230 101% 101% 1%
MKS03029-MS-2 242 98%
MXS503029-MSD-2 2)S 95% 96% 3%
Groap 1 105508M 543 <LOQ
Control 10551 7™M~ 6.76 <LOQ
0.0 my/kg/dey 105519M~ 791 <LOQ
105520M~ 611 <LOQ
105526M 673 <LOQ
105527T™M+ 198 <LOQ <LOQ NA
105529F+ 663 <LOQ
105530F « 611 <LOQ
10853F 9.19 <LOQ
105335F~ 817 <LOQ
105344F 996 <LOQ
[05349F + 874 <LOQ <LOQ NA
Group 2 10351 4M~ 108 87
Low-Dose 105515M 172 275
0.03 mg/kg/day 105516M 196 113 181
103521 M+ 101 403 320 0.577
103337F+ 186 ksl
J0554iF+ 153 3.07
105547F ul 3.55 853
105550F+ 163 3.27 3.40 0291
Creump 3 [05503M+ 637 17.0
Mid-Dose 05S10M+ 646 172
0.15 mg/kg/day 105518M~ 101 02
105523M 1o 176
105524M 96.3 154 947
1053528M+ 95.7 19.2 178 168
[05532F~ 41 4 166
105538F "7 187
105539F« 358 143
105545F+ 46.7 187
103 348F + kB 157 114
105552F+ 55.9 149 16 5 187
Group ¢ [05306M~ g 3%
High-Dose 105507TM« 272 kX
0.73 mg/kp/day 1033509M + 273 48
[0S511M+ 242 48.4
105512M+ 290 TI4 38
[05522M + 08 8.2 95.] 704
105533F + 382 14t
103534F + 363 145
105336€+ U0 64.1
105540F~ 838 §7.2
105542F~ 294 784 47
105351F+ 135.0 60.2 92.7 39.6
Date Entered/By:  0M/08/99, 0326/99 LAC

Lumut of Quanttanon (LOQ): PFOS = {52 ngymL

Date Verified/ By: 0V2¥99 GML,

Date punty cormrected/venfied:  09/12/00 mmh, 09/12/00 LAC

NA = Not appbeable
PFCS = Perfluorooctanesulfonate

ETS-8-50
Excel 97

~ Serum uutal volume less than 0.50 mL, concentratons should be considered tentatve 0428/00 LAC

Extrachon Volume Rabo = lrubal Volune/Final Volume

1ox-030-3era223-1C

Environmental Laboratory

FACT TOX-030

laboratory Request Number-U2279
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3m Medical Department

tudy: T-62%ACT TOX-030

Report No.
Covance# 6329-223 laboratory Request

Study: 26 Week Capsule Toxicity Study with PFOS in Cynomoigus Monkeys
Product Number(Test Substance): T-6295 (PFOS)
Matnx: Monkey Sera
Method/Revion ETS-8-4 Oand ETS-8-5.0
Analytcal Equip System Numb Amelia 062498 & Soup 020199
instrumnent Software/Version MassLynx 3 1and 3 2
Fuename: Sez Atachments
R-Squared Value: See Attachments
Slope See Attachments
Y-Intercept See Atachments
Dute of Extraction/Analyst 03/10/99 SAH
Date of Analys/Analyst: 03/12/99, 03/21/99 MEE/DRB
Date of Data Reduction/Analyst: 03/18'99, 0372499 LAC/DRB
Sample Data
WEEK 6 MONKEY SERA
Greup Sample ¥ PFOS Conceatration Mean RSD
Dose Cenc. of PFOS PFOS Std. Dev.
ag/mL ug/mL or % Ree ug/mL MS/MSD RPD
Method Bik RBS03109-H20 Blk- | 000 <LOQ
RBS03109-H20 Blk-2 74 <L0Q <LoQ NA
Matrix Blk RBS01109-3era BIk-1 000 <LOQ
RBS03109-Sere BLk-2 419 <LoQ <LCQ NA
Mamx Blk MKS503109-Sers Bik-1 2.56 <LOQ
MX303109-Sera Blk-2 238 <LOQ
MK 503109-Sera Bik-3 1.93 <LOQ
MK S503109-Sera Blk-4 0.500 <LOQ <LOQ NA
QC - 250 ppb MKS03109-MS-1 264 106%
MKS03109-MSD-1 233 101% 103% 4%
MKS03109-MS-2 243 9%
MK 503109-MSD-2 249 100% 98% 2%
Graup 1 105508M~ 000 <LoQ
Control 105517M+ 000 <LOQ
0.0 mg/kg/day 105519M~ 000 <LOQ
105520M 160 <LOQ
105526M 0610 <LoQ
105527M + 9.49 <LOQ <L.OQ NA
105529F+ 1.56 <LoQ
103530F+ 338 <LOQ
105531F 424 <LOQ
105535F+ 0.00 <LOQ
10SS44F+ 0.00 <LoQ
[05549F + 3.54 <LOQ <LOQ NA
Greup 2 (03514M+ 366 167
Low-Dose 103515M+ 331 i
003 mg/kg/day 105516M~ 25 3.26 e
{05521M~ 418 419 3161 0430
105537F+ 427 418
[03541F 457 3.66
105347F+ 6 365 [
105550F+ 27 7 37N Q417
Group 3 105505M 874 210
Mid-Dose 105S10M ¢+ s6.1 225
0.15 mg’kg/day 103518M+ 66.9 201
1033523M+ 61.9 186
105524M+ 727 218 829
103528M~ 616 183 04 1 4%
105332F+ 612 184
105S38F 943 189
105539F + 614 184
105545F 945 27
105548F+ 613 184 ild
105552F §70 16 1 188 21
Group ¢ 105306M + 182 91.0
High-Dose 105507M + 165 828
0.75 mg/ky/day 105509M 230 923
10551IM 234 9.7
103512+ P 108 g 54
103522M+ 203 102 945 307
103333F 232 93.0
[03534F+ 166 833
103336F+ 179 893
[05540F 227 90.8
10S542F+ 203 102 T30
[03SS1F 203 8.0 90.1 ™

Lurut of Quanttaton (LOQ): PFOS = 5.2 ng/ml

PFCS = Perfluornoctanesulfonate
NA = Not apphcable

ETS-8-50
Exce} 97

Date punty corrected/venfied

Dete Entered/By.  03/19/99, 0372499 LAC

Date Venfied/ By 0R/17/9% SAH, 03/15/00 PIO/PW

09/12/00 mumh, 09/12/00 LAC

+ Serum mutw volume tess than 0.50 mlL.,

ations should be dered

Extracton Volume Ratio = [utal Volume/Fina! Volume

tox-030-3era223-1C

3M Environmental Laboratory

04/28/00 LAC

FACT TOX-C30
Number-U2279

9/12/00
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3m Medical Department S:tudy: T-62%acT T0X-030
Covance# 6329-223 laboratory Request Number-U2279

Study:

Product Number(Test Substance):

Matnx:
MethodRevision:

Anmalyucal Equipment System Number

26 Week Capsule Toxiaty Study mith PFOS m Cynomoigus Monkeys
T-6295 (PFOS)

Monkey Sera

ETS-8-40and ETS-83-50

Soup 020199

Report No.

Instrument Software/Version MassLynx 3.) and 3.2
Filename: Ses Attachments
R-Squared Value: See Attachments
Slope: See Aftachments
Y- Intercept: See Attachments
Date of Extraction/Analyst 0103/99 RWW/ICP
Date of Analysis/Analyst: 01/05/99, 03/09/99, 03/10/99, 032499 DRB
Date of Data Reducthon/Analyst: 03/08799, 03/1%/99, 032499, 026/99 DRB
Sample Data
WEEK 8§ MONKEY SERA
Group Sarsple # PFOS Cencentration Mean RSD
Doze Come. of PFOS PFOS Std. Dev.
ng/ml ug/mal, er % Rec ug/mL M3SMSD RPD
Method Bk T RBS0303-H20 Bk-{ 0.00 <LOQ
RBS03039-H20 Blk-2 000 <LOQ <L0Q NA
Matrix Bik RBS03039-Sers Blk-] 000 <LOQ
RBS03039-Sera Blk-2 000 <LOQ <LOQ NA
Matrix Blk MXS03039-5en Bk-© 3B <LOQ
MKS03039-Sern Blk-2 210 <LOQ <LOQ NA
QC - 250 ppb MKS03039-MS-1 174 69%
MK S03039-MSD- 91 6% 2% 9%
MKS03039-MS-2 203 2%
MK S03039-MSD-2 185 % ™% 10%
MKS03)039-MS-3 18! %
MK S03039-MSD-3 203 31% 76% 11%
Group t 105508M 94 <LOQ
Control 10551™ 7 <LOQ
0.0 mg/kg/day 105519M 120 <LOqQ
105520M 903 <LOQ
105526M 1o <LOQ
10552™™ 288 00388 <LOQ - | Anomaty NA
05529F 16.0 00214
{0SSIOF 183 00244
10553LF 18.0 0.0206
105535F 145 <LOQ
105344F 946 <LOQ 836
J05543F 130 0.0240 0.0226 - 2 Anomalies 000189
Groap 2 i05514M 345 4.6l
Low-Dose 105515M 32 417
003 mg/kg/day 103816M 4 508 914
103521M 38 5.10 473 0432
105337F 46.1 528
105541F 363 435
[05S47F 373 498 1211
[05350F 44 394 476 0577
Greup 3 105505M 122 279
Mid-Dose 105510M g29 Nl
0.15 mg/kg/day 103518M 941 251
103523 916 245
105524M 118 38 127
105528M 107 246 260 330
105532F 861 216
105538F 106 43
10S539F 826 %65
10554SF 12 45
105548F 69.4 223 17
[05S52F 59.5 191 240 306
Greup ¢4 103506M 122 115
High-Dose 10350T™ 838 86.1
0.75 mg/kg/day 105509M 17 103
105511IM 298 923
105512M is 1} ] 167
105522M 127 131 109 (83
103323F 107 Ho
K3334F 981 121
104536F 100 102
105340F 102 105
[05S42F 13 116 (1N
105S51F 9.2 873 107 118

Lumut of Quanttation (LOQ): PFOS = 15.2 ngrml

PFCS = Perfluorooctanesulfonate
NA = Not apphcabie

ETS-8-50
Excel 97

3M Environmental

Date Entered/By. 030899, 0V24/99, 0326/99 LAC
Date Venfied/ By:  08/18/99 SAH, 011/00 PJO, 0572100 & 02400 PW
Dste punty corrected/venfied  09/12/00 mmh, 09/12/00 LAC

Extracnon Volume Rage = [ratial Volume/Final Volume

tox-030-sen223-1C
Laboratory

FACT TOX-030

9/12/00
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3m Medical Department S:zudy: T-629EACT TOX-030 Report No. FACT TOX-030
Covance# 6329223 laboratory Request Number-U227%

Study: 26 Week Capsule Toxoaty Study with PFOS in Cynomolgus Monkeys
Product Number(Test Substance): T-6295 (PFOS)
Matnx: Monkey S
Method/Revision: ETS-3-4.0und ETS-8-50
Asalytical Equpment Systern Number: Soup 020199
Instrument Software/Version MassLynx 32
Filerame See Atachments
R-Squared Value: See Attachmnents
Slope See Attachments
Y-Intercept: See Atachments
Date of Extraction/Analyst QY0199 RWW/ICP
Date of Analysis/Analyst 03/05/99, 03/09/99, 03/10/99, 03/25/99 DRB
Date of Data Reduction/Analyst: 0/0R/99, DV15/99, 0324/99, 03/26/99 DRB
Sample Data
WEEK 12 MONKEY SERA
Group Sampie ¥ PFOS Coscowtration Mean RSD
Dose Conc. o PFOS PFOS Std Dev.
ng/mlL ug/mlL or % Rec up/ml. MS/MSD RPD
Methed Blk RBS03039-H20 Bik-{ 000 <LOQ
RBS03039-H20 Bk-2 000 <LOQ <LOQ NA
Matrix Bk RBS0))9-Sers Blk-1 0.00 <LOQ
RBS03039-Sers Bk-2 0.00 <LOQ <L.OQ NA
Matrx Bk MKS03039-Sers BXk-| 33 <LOQ
MXS03039-Sera Bk-2 210 <LOQ <LDQ NA
QC - 250 ppb MKS03039-MS-1 174 69%
MKS03039-MSD- 1 191 76% 1% 9%
MKS03039-MS-2 205 87%
| MKS03039-MST-2 185 % % 10%
MKS03039-MS-3 18} n%
MK S0XW-MSD-3 203 81% 76% 11%
Croup 1 105508M 309 0.0381
Control 105517T™ %9 0.0430
00 mg/kg/day 105S19M 18 00438
[05520M 127 <LOQ
105526M 213 0.0244 PID
103527 3.1 0.0423 00383 - | Anomaly 000811
1035529F+ 1.4 <LOQ
105530F 16.4 0.0243
{05531F 190 0.0234
10553SF 9.43 <LOQ
105544F 131 0.0238 138
JOS549F 233 0.0316 0.0263 -2 Anomales 0.00362
Group 2 105514M 418 620
Low-Dose 105515M 445 648
003 mp/kg/day 105516M a4 658 263
105521 M+ 43 1 152 6 69 0578
105337F 578 68!
103541F 3438 5.57
10SS47F~ 3.9 703 114
105550F 48 8 5.83 631 0717
Group 3 105505M 143 40.1
Mid-Dase 103510M 135 392
015 mg/kg/day 105518M 133 337
105523M+ 830 353
105524M 118 378 153
105528M m1 25.4 352 3.39
103532F %9 58
105538F+ 942 328
105539F 10t 178
105345F 109 322
105548F ™6 222 i43
105352F 774 2438 78 398
Gromp 4 105506M 103 116
High-Dose 105507™™ 8.4 106
0.75 mg/kg/day 105509M 16 [P
[03511M 839 99.4
103512M 149 167 196
103522M~ RB.O 2 122 233
[03533F 109 126
{05534F 100 (4
103336F + 636 98.0
105540F+ 800 2
103542F 128 131 o)
105SS1F 114 117 117 117
Lumit of Quanttabon (LOGQ): PFOS = 15.2 ng/mL Dalc Entered/By  03/08/99, 032499, 03269 LAC

Dute Venfied/ By: 08/18/99 SAH, 052400 PW
Date punity correctediverified.  09/12/00 mmumh, 09/12/00 LAC
PFOS = Perflucrooctanesulfonste + Serum initia} volume less than 0.50 mL, cor should be dered 04/28'00 LAC
NA = Not applxable

Extraction Volume Ratio = Initial Volume/Final Volumne

ETS-8-50
Excel 97 tox-030-sera223-1C 912/00
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3m Medical Department Study: T-629%ACTTOX.030

Report No.

Covanced 6329-223 laboratory Request

FACT TOX-030
Number-U2279

Study: 26 Week Capsule Toxicity Study mith PFOS in Cyniomclgus Monkeys
Product Number(Test Substance): T-6295 (PFOS}
Matnx: Monkey Serz
Method/Revision: ETS-8-4 0 and ETS-8-50
Analyticsl Equipment System Number:. Soup 020199
Instrurnent Software/Version. MassLynx 3.2
Filename: See Attachments
R-Squared Value See Attachments
Slope: See Atachmenis
Y-Intercept See Atuchments
Date of Extraction/Anatyst Y1299 SAHRWW
Date of Analysis/Analyst: 0¥15/99, 03/19/99 DRB/HO]
Date of Data Reduction/Analyst: 03/16/99, 032499 DRB
Sample Data
WEEK 16 MONKEY SFRA
Group Sample » PFOs Cenceatration Maan RSD
Dote Conc. of PFOS PFOS Std. Dev.
ngy/ml ug/mL er % Rac og/ml MS/MSD RPD
Method Bk RBS03129-H20 BLk-1 0.00 <LOQ
RBS03129-H20 Blk-2 000 <LoQ <LOG NA
Matnx Blk RBS03129-Sern Blk-1 0.00 <LOQ
RBS03129-Sern Blk-2 0.00 <LOQ <LOQ NA
Matnx Bk MX 503129-Sera Blk-1 150 <LOQ
MKS03129-Sera Bx-2 76 <LOQ <LOQ NA
QC - 250 ppb MKS03i29-MS-1 189 7%
MKS03129-MSD-1 199 16% 4% 5%
MKS503129-MS-2 198 6%
MKS03]29-MSD-2 235 90% 83% 16%
Greup 1 103508M 213 0.0344
Control 105517M + 204 0.0408
0.0 mg/ig/day 105519M+ 1) 0.0423
105520M 07 0.0332
105526M 199 0.0320 71
10552™ 384 0.0615 0.0407 00110
105529F iss 0.0438
{C5530F « 257 00515
10S531F s 00314
10353SF~ 9.57 <LOQ
105544F~ 16 <LOQ 197
[05349F 289 0.0452 0.0432 -2 Anomabes ¢ 00851
Greup 2 105514M 717 104
Low-Dose 105515M + 473 9.47
0.03 mg/Xxg/day 105516M 817 101 19
105521M+ 831 14.8 112 24
105537F 76 4 AN
105541F+ 692 123
105547F 668 10.7 181
1033S0F 539 785 105 190
Greup } 105505M+ - - - 2 9.4
Mid-Dose 105510M 330 529
015 mg/kg/day 105518M I 607
105523M 326 522
105524M 475 63.4 10.4
103528M 362 48 4 562 584
105532F 252 404
105538F 9 73
105539F 34 461
105545F pra} a1
105548F 323 470 959
lOS_S_S?l 241 187 421 404
Greap 4 105506M m 182
High-Dose 105307M 257 m
0.75 mg/kg/day 105509M 296 197
1035HM 268 179
105512M 296 116 842
105522M 154 185 189 159
105533F 243 164
105534F 196 157
103536F+ 184 184
[05540F 258 173
105542F pall 168 113
10385LF 191 127 162 193

Date Entered/By:  0M0R/99, 0¥17/99, 032499 LAC
Date Venfied/ By: 08/18/99 SAH, 05/16/00, 052400 PW
Date punty corrected/venfied:  09/12/00 mmb, 09/12:00 LAC

Lirmut of Quantreanon (LOQ): PFCS = 152 ng/mL

PFOS = Perfluorcoctanesulfonste + Serurn isutial volume less than 9 50 mL, should be dered . 042800 LAC
NA = Not appiicable
Extraction Volume Rano = Intial Volume/Final Volume
ET5-8-50
Excel 97 tox-030-sern223-1C 9V00
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3m Medical Department Study: T-62S58CT T0X-030

Report No.

FACT

TOX-030

Covance# 6329223 laboratory Request Number-U2279

Study: 26 Week Capsule Toxicaty Study with PFOS in Cynomolgus Monkeys
Product Numbex(Test Substance) T-6295 (PFOS)
Matrix. Monkey Sers
Method/Revision: ETS-8-40and ETS-8-50
Analytical Equipment System Number Soup 020199
Instrument Software/Version: MassLynx 3 1
Filename: See Attachments
R-Squared Value See Atachments
Slope: See Attachments
Y -intercept See Attachunents
Date of Extraction/Analyst: V1599 ICP/SAH
Date of Analysiv/Analyst: 0V16/99, 032499 DRB
Date of Data Reduction/Anatyst: 0317799, 032599 DRB
Sample Data
WEEK 20 MONKEY SERA
Greap Sample # PFOS Catscegtration Mean RSD
Dese Comc. o« PFOS PFOS Std Dev.
ng/mL ug/ml or % Rec ug/ml. MS/MSD RPD
Method Bik RBS03159-H20 Bik-1 0.00 <LOQ
RBS03159-H20 Bk-2 0.00 <LOqQ <LOQ NA
Matrix Bk RBS0315%-Sens Blk-1 0.00 <LOQ
RBSO31 59-Sers Blk-2 0.00 <LOQ <LOQ NA
Matnx Bk MKS503]59-Sers Blk- | 0.00 <LOQ
MKS03159-Sern BX-2 0.00 <LOQ <LOQ. NA
QC - 250 ppd RBS03(39-MS-1 256 103%
RBS031 59-MSD-! 226 91% 9% 13%
RBS03159-MS-2 29 8%
RBS03139-MSD-2 2 90% 89% 2%
Greug 1 105508M 304 0.0348
Control (0551 7T™ 34 0.0419
0.0 mp/kg/day 105519M~ 193 0.0336
105520M 232 00300
105526M 300 0.0369 299
10352™™+ 1.5 0.0631 0.0400 00120
105529F 516 0.0617
105830F 383 0.0579
103531F+ 28] 0.0493
105535F 194 0.0263
105544F+ 296 0.0505 252
105549F 39.1 0.0570 0.0504 00127
Greup 2 105514M 886 125
Low-Dosc 105515M 86.7 10.7
0.03 mg/Xg/day 105516M 101 19 14
105521M 98.3 14.1 123 1.40
105537F 702 11.0 146
10354t F n2 s 123 179 .
103847F 966 13 144
1085S0F 359 4i] 19.5 145
Growp 3 105505M 237 62.3
Mid-Dose 105s10M 253 63
0 15 mg/kg/day 105518M 248 634
[05523M 39 752
105524M 20 640 105
105328M 223 342 637 6.71
[05532F 255 692
iC5538F 201 474
105539F+ 210 782
10554SF i 45.7
105348F 204 653 254
103552F 154 42.7 58.1 147
Group ¢4 [033506M g1 158
High-Dose 105507™ + m 138
0 7S mp/kg/day 103509M s 152
105511M 352 126
105512M 39 Q 762
10552IM 302 145 144 10.9
105533F 393 169
105534F 303 16
105536F+ 274 146
105540F 44} 193
103342F+ 102 151 140
10355LF 330 132 156 218
Lumut of Quanatanan (LOQ) PFOS = 15.2 ng/mb. Date Entered/By:  03/08/99, 031799 LAC
Date Verified/ By: 08/1899 SAH, 03/17/00 PW
Date punty comrectediverified:  0%12/00 mmh, 09/12/00 LAC
PFOS = Perfluorooctanesulfonate * Calculated without sample [03550F
NA = Not analyzed, not apphbeable ~ Serum wmitial vohone jess than 0.50 mL, should be dered 042800 LAC
Exmaction Valume Ratio = tnitial Volume/Final Volume
ETS-8.50
Excel 97 10x-030-3e10223-1C

3M Environmental Laboratory

¥12/00
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3m Medical Department Study: T-625HcT T0X-030
Covance# 6329-223

3M

laboratory Regquest

Report No.

ETS-3-50
Excel 97

Study: 16 Week Capsule Toxicity Study wath PFOS 1n Cynomolgus Monkeys
Product Number(Test Substance) T-6295 (PFOS)
Mamx: Monkey Sers
Method/Revision: ETS-8-40and ETS-8-50
Analytical Equpment System Number: Amehas 062498 & Soup 020199
Instrument Softwere/Veruon: Masslynx 3§
Filename: See Atuchments
R-Squared Value: See Attachments
Slape: See Attachments
Y-intercept: See Attgchments
Date of Extraction/Analyst: 31699 RWW/SAH
Date of Analys/Anatyst 0V17/99, 0320:99, 032199 DRB/MEE
Dute of Dats Reduction/Analyst: 03/23/99, 032499, 040299 DRB
Sample Data
WEEK 24 MONKEY SERA
Gremp Sample ¥ PFOS Comcestration Mean RSD
Deos Conc. of PFOS PFOS 3td Dev.
ng/ml wg/ml, or % Rec ug/mL MS/MSD RPD
Method Blk RBSQ3169-H2O Blk-1 0.00 <LOQ
RBS03169-H20 Blk-2 000 <LOQ <LOQ. NA
Matrx Blk RBS03169-Sera Blk-{ 0.00 <L0Q
RBS03169-Sera Blk-2 000 <LOQ <LOQ NA
QC - 250 ppb RBS03169-MS-1 118 88%
RBS03165-MSD-1 236 95% 92% B%
RBSOI6HMS-2 23t 93%
RBS03169-MSD-2 PI] 86% B9% 8%
RBS03169-MS-3 pol) 90%
RBS03163-MSD-3 220 89% 90% %
Greup 1 105508M 36.4 0.0449
Control 105517 33 0.0486
0.0 mg/kg/day 105519M 258 0.0414
105520M 194 0.0283
105526M 248 0.0397 177
105S2TM + 36.7 0.061) 00440 goio
(05529F 404 0.0498
105530F~ 242 0.0497
10553IF 259 0.0364
105535F~ 836 <LOQ
[05544F + 162 0.0325 1R 4
[05S49F 134 0.04458 0.0426 - | Anomaly 0.00784
Croup 2 1055 14M~ 113 14.7
Low-Dose 105515M« 854 109
0.03 mg/kg/day 105516M 132 141 210
103521 M~ 141 18.4 145 306
108537F 134 134
1033541F 133 137
105547F+ 848 127 518
105530F 108 122 3.0 Q675
Greup 3 105505M 251 T4
Mid-Dose [05510M 186 652
0.15 mg/kg/day 105318M 191 588
105523M 164 597
103524M 201 69.6 104
105528M + 155 648 659 6 88
105532F~ 143 63.)
105538F 153 4846
105539F < 142 696
105545F 168 635
103548F 196 6.1 120
105552F+ 139 61.7 60.4 724
Greup ¢ 105506M 287 198
High-Dose 105507™ 234 133
0.75 mg/kg/day 105509M M M
103811M 258 207
105512M 309 47 16
[05522M+ 233 pai} 213 249
105533F 280 190
105524F+ 228 200
105336F+ W 169
105540F 218 151
105542F %0 121 120
103551F+ 131 130 174 09
Lzt of Quanttation (LOQY. PFOS = 15.2 ngyml. Date Entered/By. 032499 LAC

Date punty corrected/venfied:  09/12/00 mmh, 09/12/00 LAC
~ Serum wrutial vohome less than 0.50 mL.,

PFOS = Perfluorooctanesulionate

M ~ Monbund
NA = Not applicable

Date Venfied/ By

08/1899 SAH, 052400 PW

dered

agons should be

Extraction Volume Ratio = {rutial Volurne/Final Volume

Environmental Laboratory

t0x-030-5em223-1C

0428700 LAC

FACT TOX-030
Number-U2279

9712/00
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3m Medical Department Study: T-62%CT TOX-030
Covancett 6329-223 laboratory Reguest

Study:

Product Number(Test Substance)

Matrix:
Method/Rewvimon.

Analytcal Equipment Systemn Number:

Report No.

26 Woek Capsule Toxicity Study with PFOS in Cynomoigus Monkeys

T-6195 (PFOS)
Monkey Sera

ETS-8-4.0 und ETS-8-5.0
Amelin 062498, Soup 020199

Instrument Softwere/Version: MaasLynx 3.1
Filename: See Attachments
R-Squared Value: See Altachments
Slope See Attachments
Y-intercept: See Attachments
Date of Extraction/Analyst: 3/16/99 RWW/SAH
Date of Analysw/Analyst: 03/17/99,03721/99 DRB/MEE
Date of Duta Reduction/Analyst 03/23/99, 0322/99 DRB/MEE
Sample Data
WEEK 26 MONKEY SERA
Gronp Sample # PFCS Ceacentration Mesn RSD
Dose Coue. of FFOS PFOS Std. Dev.
ag/mL ug/ml or % Rec ug/mL MS/MSD RPD
Method Bk RBS03169-H20 Bk-} 0.00 <LOQ
RBS03169-H20 Blk-2 0.00 <LOQ <L.OQ_ NA
Marx Bk RBS0316%-Sera Bik-1 0.00 <LOQ
RBS03169-Serz Blk-2 000 <LOQ <LOQ NA
QC - 250 ppb RBS03169-MS-] 210 85%
RBS03169-MSD-1 232 94% 9% 10%
RBS03169-MS-2 229 N%
RBS03169-MSD-2 193 3% 85% 17%
RBS03169-M5-3 i 8%
RBS03169-MSD-3 213 86% 86% 1%
Greup 1 105508M 30.9 0.0496
Control [05517M~ 310 0.0539
0 0 mg/kg/day 105519M 271 0.0417
105520M 16.8 0.0254
105526M 26.7 0.0376 313
1055270 417 0.0669 00449 00143
105529F 482 0.0613
103530F 597 0.0736
105331F 301 00431
105535F 166 00266
103544F+ 216 0.0433 325
105549F 347 0.0536 0 0506 0.0164
Greup2 [03514M 151 16.2
Low-Dose 105515M 143 16.3
0 03 my/kg/day 105536M 131 138 851
105521M+ 12 16.9 158 141
{05337F+ i 135
105341F~ 13 14.8
.- 105547F 140 13.0 108
105$50F+ 853 11.4 132 142
Greup 3 105505M 255 92.9
Mid-Dose {0SS10M ~ 149 129
Q.15 mg/kg/day 10S518M + 142 69.5
103523M+ 176 72.1
105524M + 160 69.5 304
105528M 156 62.4 826 252
105532F 209 63.4
105338F 150 590
105339F zl6 72.2
103543F 269 8s7
10SS48F+ 143 64.5 163
103352F 142 55.6 66 8 108
Group § 105506M M M
High-Dose 105507 « 213 182
0 75 mg/kg/day 105509M M M
105511M 248 142
103512M 285 148 20
105522M 298 221 173 368
103533F 340 203
105534F 308 187
105536F ~ 155 155
105540F 178 17
105542F 206 165 130
103551F+ 163 142 171 22.2
Lumut of Quangtanon (LOQ): PFOS = 15.2 ng/mL Date Entered/By:  03/23/99 LAC M = Monbund

PFOS = Perfluorooctanesutfonate

NA = Not apphcable

ETS-8-50
Excel 97

Date Venfied/ By: 081999 SAH, 05/24/00 PW
Date punty corrected/venified:  09/12/00 manh, 09/17/00 LAC
+ Serum vutal volume less than 0.50 ml., concenratons should be considered tentanve 042800 LAC

Extraction Volume Rano = lnutial VolumeFinal Volume

3M Environmental Laboratory

tox-030-sera223-1C

FACT

TOX-C30

Number-U2279

9/12/00
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3m Medical Department

ETS-8-50
Excel 97

Study

Study: T-629BCTt Tox-030

Covance# 6329-223

Report No.
laboratory Request Number-U2279

26 Week Caprule Toxaty Study with PFOS in Cynomoligus Monkeys

Product Number(Test Substance) T-6295 (PFOS)
Metrix: Monkey Sera
Msthod/R evision: ETS-8-4.1 and ETS-8-5 1
Analytical Equipment Sywtem Number Davey070799
{nstrument Software/Vernon MaseLynx 3.3
Filsmame: See Atachments
R-Squared Valus: See Attachments
Slope: See Attachments
Y-intercept: See Artachments
Date of Extracton/Anatyvt: 06/01/00 SAL/XJK
Date of Anslysiv/Analyst 06/06/00, 06/14/00, 06/16/00 LAS/MMH
Date of Deta Reduction/ Analyn: 06/07/00, 06/15/00, 06/19/00 LAS/MMH
Sample Data
WEEK 27 MONKEY SERA
Growp Sempie # PFOS Concentrados Mesn RSD
Dose Coac. of PYOS PFOS Std. Dev.
— ng/ml ug/ml, or % Rsc ug/mL MS/MSD RPD
Method Blk 06010-H2O Blk-§ 0.00 <LeqQ
06010-H2O Blk-6 000 <LOQ <LOQ NA
Matix Blk RBS06010-Sers Blk-$ 000 <LOQ
RBS06010-Sers Blk-6 o] <LOQ <LOQ NA
QC - 250 ppb 1055 15M-MS-3 150 121%
105519M-MSD-5 133 122% 122% 1%
Group 1 T05508M 1 0.0461
Control 105519M 493 9.0430 274
00 my/ky/day 103527 0.} 0.0695 00329 00148
103330F 7.1 0.0633
[05331F 3] 00374
105335F 366 0.0318 . 53
(05S44F 189 0.0313 0.0416 0.0148
Group 1 103514M in 239
Low-Dose 105515M 187 130
003 my/kg/day 108516M 165 14 348
1053531M 223 135 139 $.54
105541F 181 126
103347F 137 9353 137
105530F 1602 11.2 11! 1.52
Growp 2 103510M e 68.5
105518M 316 68.7
Mid-Dose 105524 79 606 844
0.13 mg/ky/dsy 105578M 344 747 68 1 57
10$832F 230 343
105538F 160 363
105545F 267 580 79
JOSS48F 300 63.1 583 467
Group 4 105506M * 450 196
High-Dose (03507 424 184 461
0.75 my/kg/day 10S512M 454 202 194 893
1055)4F a9 182
105536F 389 169
105540F 37 164 145
103551F 291 126 160 239
Lumat of Quanatanan (LOQ): PFOS = .55 ngrmL Date Entered/By:  06/07/0Q, 06/19/00 LAC
Date Venfied/ By:  06/08/00 PJW

PFOS = Perfluorooctanesulfonate
NA = Not sppiicable

Dsie punty

3M Environmental Laboratory

corrected/ven fied

0$/12/00 mmbh, 09/12/00 LAC

Extraction Volume Rato = lmutal Volume/Finul Volume

Extracgon Volune Ratio = Trutial Volume Final Volume

1ox-030-1ema213-1C

FACT TOX-030

9/12/00
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Study:

Product Number(Test Substance)
Matnx;

Method/Revision:

Analytical Equipment System Numbex:

3m Medical Department Study: T-629%5¢FT0X-030
Covance# 6329-223

Report No.

FACT TOX-030

laboratory Request Number-U2279

26 Week Capsule Toxicxty Study with PFOS in Cynomolgus Monkeys

T-6295 (PFOS)
Monkey Sen
ETS-8-4.0and ETS-8-50

Armehs 062498, Soup 020199, & Madekne 041098

Instrument Software/Version: MassLynx 3.2
Flename: See Attachments
R-Squared Value. See Attachments
Slope: See Attachments
Y- intercept: See Attachments
Date of Extraction/Analyst 04/06/99 RWW
Date of Anatyms/Analyst: 04/07/99, 04/12/99, 04/17/99, 08/14/99, 0%/17/99 HONDRB/MEEKIH
Dale of Dsta Reduction/Analyst: 04/09/99, 04/15/99, 04/20/99, 05/17/99, 0318/99 HOJ/DRB/KIH
Sample Data
DAY 183 MONKEY SERA
Growp Sarepie ¥ PFOS Coucentration Mean RSD
Dose Conc. o PFOS PFOS Std Dev.
ag/ml ug/mL or % Rec ug/mL MS/MSD RPD
Method Blk RBS04069-H20 Blk-i 0.00 <LOQ
RBS04069-H20 BIk-2 142 <LO0Q NA NA
Matrix Bk RBS04069-Sera Bik-} 0.00 <L0OQ
RBS04069-Sera BX-2 12.7 <L0Q NA NA
QC- 250 ppb MXS04069-MS-1 254 102%
MK S04069-MSD- 246 99% 101% 3%
MK S04069-MS-2 267 108%
MK S04069-MSD-2 228 92% 100% 16%
Creup 1 103520M 128 0171 65.5
Control 105526M+ 97 0.0626 9117 0.0764
0.0 my/kg/day 105529F 660 00756 $9.2
105349F 213 00310 00533 0.0315
Greuy ) 105505M+ m 744 176
Mid-Dose 103523 787 933 850 149
0.15 mg/kg/day 103539F 479 107 130
1033528 391 56.9 81.7 351
Gromp 4 10551 M~ 971 216 188
High-Dose 105522 194 282 299 468
0.75 mg/kg/day 105333F 245 258 173
105542F 176 201 230 403
Larut of Quanttation (LOQ): PFOS = 152 ngml Date Entered/By:  04/19/99, 05/10v99, 0520/99 LAC
Dale Verified/ By: 08/19/99 SAH, before 06/08/00 TKR
Date punty comrectedveniBed:  09/12/00 mmbh, 09/12/00 LAC
PFOS = Perfluorooctanesulfonate + Serum imnitial volums less than 0.50 mL, s should be 0428/00 LAC

NA « Not applicable

ETS-8-50
Excel §7

Extraction Volume Ratio = [mitia) Volurne/Final Volume

3M Environmental Laboratocry

10x-030-1era223-1C

91200
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3m Medical Department Study: T-6295¢T TOX-030

Report No.

Covance#t 6329-223 laboratory Request

Study: 26 Wesk Capsule Toxaty Study with PFOS i Cynomolgus Monkeys
Product Number(Test Substance) T-629% (PFOS)
Matnx: Monkey Sen
Method/Revision: ETS-3-40and ETS-8-50
Analyncal Equipment Systern Number: Ameba 062498, Soup 020199, & Madeline 041098
nstrument Software/Version MassLynx 3.2
Filename: See Attachments
R-Squared Value: See Attachments
Slope See Attachmens
Y-intercept: See Attachments
Date of Extraction/Analyst: 04/06/99 RWW
Date of Analysis/Analyst: 04/07/99, 04/12/99, S4/17/99, 0X/14/99, 05717799 HO/DRB/MEE/KJH
Date of Dats Reduction/Analyst: 04/09/99, 04/1 599, 04720/99, 03/17/99, 05/18/99 HOJDRB/KIH
Sample Data
DAY 134 MONKEY SERA
Greup Sampile ¥ PFOS Concestration Mesa RSD
Dese Comc. of PFOS PFOS3 Std Dev.
ng/ml, ug/ml. or % Rec ug/mL MS/MSD RPD
Method Blk RBS04069-H20 Bik-1 Q.00 <LOQ
RBS04069-H20 Blk-2 14.2 <LOQ NA NA
Matrix Bk RBS04069-Sern Blk-1 0.00 <LOQ
RBS04069-Sera Bik-2 12.7 <LOQ NA NA
QC - 250 ppb MKS04069-MS-1 254 102%
MKS04069-MSD-1 246 99% 101% 3%
MKS04069-MS-2 267 108%
MKSQ4069-MSD-2 228 9% 100% 16%
Groap 1 105520M 123 <LOQ
Control 105526M 2.2 0.0233 0.0233 - | Anomaly NA
0.0 mg/kg/day 10S529F 86 0.0416 259
105549F 280 0.0287 0.0352 0 00911
Greup 3 105%05M 621 66.4 672
Mid-Dose 105523M 692 3.0 69 7 468
0 15 mg/kg/day 105539F 310 86 S 154
[05532F~ 3% 695 80 12.0
Group ¢ 10551 1M 192 181 4253
High-Dose 105522M 264 136 259 110
0.75 mg/kg/day 105333F 241 265 119
105542F 210 224 245 292

Lumat of Quanttation (LOQ) PFOS =152 ng/mL

PFOS = Perfluorooctanesulfonate
NA = Not applicable

ETS-8-59

Excel 97

3M Environmental

Date Entered/By:  04/19/99, 010/99, 0572099 LAC
Date Venfied/ By: 08724/99 SAH, before 06/08:00 TKR

Date punty comectedrvenfied:  09/12/00 mmb, 09/12/00 LAC

should be dered

+ Serum inutiai volume less than 0.50 mL,

Extraction Volume Rano = Initial Volume/Final Volume

tox-030-sennl13-1C

Laboratory

042800 LAC

FACT TOX-030
Number-U2279

9:12:00
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3m Medical Department Study: T-62SfCcT TOX-030

Study:

Product Number(Test Substance):
Marx:

Method/Revision

Analytical Equiprnent System Number

Covance# 6329-223 laboratory Request

26 Week Capsule Toxaerty Study with PFOS 1n Cynomoigus Monkeys
T-6295 (PFOS)

Monkey Sena

ETS-84.0and ETS-8-5.0

Amelia 062498, Soup 020199, & Madehne 041098

Report No.

Instrument Software/Version: MassLynx 3.2
Filename: Sec Attachments
R-5quared Value: Sce Attachments
Slope: Scc Attachments
Y-lntercept: See Attachments
Date of Extraction/ Analyst: 04/06/99 RWW
Date of Analysis/Analyst: 04/07/99, 04/12/99, C4/17/99, 0¥/14/99, 05/17/9 HOJ'DRB-MEE'KJH
Date of Data Reduction/Analyst 04/09/99, O4/1 /99, 04720/99, 05/17/99, 05/18/99 HOJDRB/KIH
Sample Data
DAY 135 MONKEY SERA
GCreup Sample # PFOS Ceaceatration Mean RSD
Dase Cenc. of PFOS PFOS Std. Dev.
ag/ml, ug/ml or % Rec ug/mL MS/MSD RPD
Method Bk RBS04069-H20 Bl 0.00 <LOQ
RBS04068-H20 Blk-1 1418 <LOQ NA NA
Matnx Blk RBS04069-Sera Bik-1 0.00 <L0Q
RBS04069-Sers Alk-2 12.74 <LOQ NA NA
QC - 250 ppb MXS04069-MS-1 254 102%
MK S04069-MSD-1 248 99% 101% %
MKS04069-MS-2 267 108%
MKS04069-MSD-2 228 92% 100% 16%
Croup 1 103520M 320 0.0366 FIE]
Control 105526M 373 0.0458 0.0432 000928
0.0 mg/kg/day (03529F 618 0.0763 561
103549F 2.5 0.0330 0 0546 00306
Group ) 103505M 333 03 137
Mid-Dose 105523M m 85.4 779 107
0.15 mg/kg/day 108539F 867 104 276
105352F+ 322 67.8 843 233
Group ¢ 10S511M 216 309 743
High-Dose 105522M+ s m 294 20
0.75 mg/kg/day 105S33F+ 220 a4} s28
105342F+ 121 201 321 170
Lirrat of Quanttaton (LOQ): PFOS = 15.2 ng/mL Date Entered/By:  04/19/99, 05/10/99 LAC
Date Verified/ By: 0872599 SAH, before 06/08:00 TKR
Date purty corrected/venfied: 0971200 mmb, 09/12/00 LAC

PFOS = Perfluotooctanesulfonate

ETS-8-50

Excel 97

3M Environmental Laboratory

+ Serum uutial volume less than 0.50 mL, anons should be

tox-030-sera223-1C

04/28/00 LAC

FACT TOX-03C
Numpber-U2278

9/12/00
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3m Medical Department Study: T-62FACTTOX-030 Report No. FACT TOX-030
Covance# 6329-223 ] aboratory Request Number-U227%

Study: 26 Week Capsule Toxicity Study with PFOS in Cynomolgus Monkeys
Product Numben(Test Substance): T-6295 (PFOS)

Mamix: Monkey Sera

Method/Revision: ETS-8-4.0 and ETS-8-5.0

Analytical Equipment System Number: Amelia 062498, Soup 020199, & Madelinc 031098

Instrument Software/Version: MassLynx 3.2

Filename: See Attachments

R-Squased Value: See Attachments

Slope: See Attachments

Y -[ntercept: See Arachments

Date of Extraction/Analyst: 030699 RWW

Date of Analysis/Analyst: 04:07/99, 04/12°99. 04/17/99, 05/14/99, 05°17:99 HOJ'DRB"MEE KIH
Date of Data Reduction/Analyst: 04.09/99, 04/15:99, 04/20/99, 05/17/99. 05-18:99 HOJDRBKIH

Sample Data
DAY187 MONKEY SERA

Group Sample # PFOS Concentration Mean RSD
Dose Cone. of PFOS PFOS Std. Dev.
ng/mL ug/mL or % Rec ug/mL MS/MSD RPD

Method Blk RBS04069-H20 Blk-1 0.00 <LOQ
RBS04069-H20 Bik-2 14.2 <LOQ NA NA

Matrix Blk RBS04069-Sera Bik-| 0.00 <LOQ
RBS04069-Sera Blk-2 12.7 <LOQ NA NA

QC - 250 ppb MK S04069-MS-1 254 102%
MK S04069-MSD-1 246 99% 101% 1%

MKSD4069-MS-2 267 108%
MKS04069-MSD-2 228 92% 100% 16%

Group 1 105520M 13.6 <LOQ
Control 105526M 221 0.0300 0.0300 - 1 Anonmaly NA
0.0 mgrky/day [05529F 391 0.0373 259

105549F + 317 0.0541 0.0457 00118
Group 3 105505M 699 824 5.91
Mid-Dose 105523M 662 758 79.1 4.67
0.15 mg/ky/day 105539F 63.7 10.2 105
105552F 498 68.8 395 414
Group 4 10551tM 225 237 15.7
High-Dose 105522M 185 297 267 120
0.75 mg/ky/day 105533F 389 269 550
105542F 253 248 258 15.2
Lirmit of Quantitatson (LOQ): PFOS = 15.2 ng/mL Date Entered/By:  04/19/99, 05/10/99, 05:20:99 LAC
Date Verified’ By:  08/25/99 SAH, before 06:.08-00 TKR
Datc punity corrected/verified:  09/12/00 mmbh, 09/12°00 LAC
PFQOS =~ Perfluorooctanesulfonate « Serurm initial volume less than 0.50 mL. concentrations shon!d be considered tentative. 04:18°00 LAC

ETS-8-50
Excel 97

3M Environmental Laboratory Page 204
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3m Medical Department Study: T-6298CTF TOX-030

Study

Product Number(Test Substance):
Manx

Mecthod/Revision:

Analyucal Equipment System Number

Report No.

FACT TOX-C30

Covance 6329-223 laboratory Request Number-U2279

26 Week Capsule Toxary Study wath PFOS in Cynomolgus Monkeys
T-6295 (PFOS)

Monkey Sere

ETS-8-40 and ETS.8.50

Amelia 062498, Soup 020199, & Madelne 041098

Insrument Software/Version: MassLynx 3.2
Flename: See Attachments
R-Squared Value: See Atachments
Slope See Attachments
Y-Intercept: See Attachments
Date of Extrachan/ Analyst: 04/0899 RWW
Date of Analysis/Analyst: 04/11/99, 041799, 05/14/99 DRB/MEE/KJH
Date of Data Reducton/Analyst: 0/16/99, 0420599, 031799 HOJ/DRB/KJH
Sample Data
WEEK 28 MONKEY SERA
Greup Sample @ PFQO3 Coucontration Mean R3SD
Dose Canc. «f PFOS PFOS Std Dev.
agml ug/ml er % Rec ug/mL MS/M3D RFD
Method Blk RBS04089-HIO Bik-1 1.80 <LOQ
RBS04089-H20 Blk-2 2.01 <LOQ <LOQ NA
Mamx Bik RBS04089-5era Blk-1 000 <LOQ
RBS04089-Sena BIk-2 0.680 <LOQ <1.0Q NA
QC - 250 ppb MKS04083-M5S-1 60 105%
MKS04088-MSD-1 267 108% 106% k)
MKS04089-MS-2 249 101%
MKS04089-MSD-2 264 106% 103% 6%
Group 1 105520M 18.4 0.0284 kXD
Control 105526M+ 26.4 0.045% 0.0371 0.0124
0.0 mp/xg/day 105529F~ 264 0.0488 191
105549F- 20.0 00372 0.0430 0 00821
Growp 3 103505M+ a1 857 178
Mid-Dose 108523M+ in 333 846 1351
0.15 mg/kg/day 105539F~ 288 8.7 416
10S5352F~ 335 836 86.1 3.59
Group 4 1055) I M~ 536 233 8.71
High-Dose 105522 639 264 249 1.7
.75 mg/kg/day 10SS33F %6 249 176
108342F 423 20 2% 18.3

Limut of Quanttason (LOQ): PFOS =152 ng/mL

PFOS = Perfluorcoctanesulfonate

ETS-3-50
Excel 97

Oate Entered/By:  04/19/99, 0/10/99 LAC
Date Verified/ By: 08/25/99 SAH, before 060800 TKR

Date punty corrected/venfied:  09/12/00 mrmh, 09/12/00 LAC

+ Serum irutal volume less than 0.50 mL, concentranons should be considered tentatve. 0428/00 LAC

tox-030-sera223-1C

3M Environmental Laboratory

9/12'00
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3m Medical Department Study: T-629cT TOX-030

Report No.

FACT TOX-030

Covance#t 6329-223 laboratory Regquest Number-U2279

Study: 26 Week Capsule Toxiaty Study with PFOS 1 Cynemolgus Monkeys
Product Number(Test Substance): T-6295 (PFOS)
Magix: Monkey Sen
Method/Rewsion: ETS-8-4.0 and ETS-8-50
Analytical Equipment System Number Amclia 062498, Soup 020199, & Madeline 041098
{nstrurnent Software/Version: MassLynx 3.2
Filerame: See Attachments
R-Squared Value: See Attachments
Stope: See Attachments
Y-Intercept: See Atiachments
Date of Extraction/Analyst: 040899 RWW
Dste of Analysis/Analyst 0411799, 04/17/99, 03/1499 DRE/MEE/KIH
Date of Data Reducton/Analyst 04/16/99, 04/20/99, 05/17/99 HOJDRE/KJH
Sample Data
WEEK 29 MONKEY SERA
Greup Sample ¥ PFQOS Cencamtration Mean RSD
Dese Come. « PFOS PFOS $td. Dev.
ng/ml ug/ml, or % Rec ug/mL M3/MSD RPD
Method BIK RBS04089-H20 BIX-1 780 <LOQ
RB504089-H20 Blk-2 201 <LOQ <LOQ NA
Matrix Blk RBS04089-Sera BIk-1 0.00 <LOQ
RBS04089-Sena Blk-2 0.680 <LOQ <LOQ NA
QC - 250 ppb MKS04089-MS-1 260 105%
MK 504089-MSD-1 267 108% 106% 3%
MKS04089-MS-2 249 101%
MKS04089- MSD-2 264 106% 103% 6%
Growp 1 105520M+ Q2 0.0690 5.45
Control 105526M 4“7 0.0639 00665 0.00362
0.0 mg/kg/day 105529F+ 387 0.0738 0894
103S49F 68.1 0.0747 00742 0 000664
Gromp 3 105505M 656 3 788
Mid-Dose 105523M+ an 742 58 218
0.15 mg/kg/day 103539F 613 779 162
103552F 432 619 699 i14
Group 4 {0SS11M 560 178 300
High-Dose 105522M 384 270 23 669
0.75 mg/ig/day 105S33F 641 207 983
103542F 549 180 194 19.0

Lirrat of Quantitaon (LOQ): PFOS = 15.2 ng/mL

PFOS = Perfluorooctanesulfonate

ETS-8-50
Excel 97

3M Environmental Laboratcry

Date Entered/By  04/19/99, 0¥10/99 LAC

Date Verified/ By: 087299 SAH, before 06/0800 TKR
Duate punty corrected/venfied:  09/12/00 mmh, 09/12/00 LAC

+ Serum initial volume less than 0 50 mL, concentrations should be considered tentanve, 0472800 LAC

tox-030-sen223-1C

9/12:00
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3m Medical Department Study: T-6298cF TOX-030
Covance# 6329-223 laboratory Request Number-U2279

Report No.

ETS-8-3.0
Excel 97

Study: 16 Week Capsule Toxaty Study with PFOS in Cynomolgus Monkeys
Product Number(Tes1 Substance). T-6295 (PFOS)
Matnx: Monkey Sers
Method/Revision: ETS-8-4.0 and ETS-8-5.0
Analytical Equipment Systemn Number: Ameha 062498, Soup 020199, & Madcline 041098
Instrument Software/Version MassLynx 3 2
Filenamne: See Attachments
R-Squared Vaiue: Sec Attachments
Slope. See Attachments
Y-Intercept: See Attachments
Date of Extraction/Analyst 04/0899 RWW
Date of Analysm/Analyst 04/11/99, 04/17/99, 01499 DREMMEE/KIH
Date of Data Redueton/Analyst: 04/16/99, 04/20/99, 0517799 HOJ/DRB/KIH
Sample Data
WEEK 30 MONKEY SERA
Greup Sample 8 PFOS Comcentration Mean RSD
Dese Came. of PFOS PFOS Std Dev.
ng/mL ug/mL er % Rec ug/ml MS/MSD RPD
Method Blk RBS04089-H20 Bik-{ 7.80 <LOQ
RBS04089-H2O Blk-2 7.01 <LOQ <LOQ NA
Mstrix Bk RBS04089-Sers Bik-1 0.00 <LOQ
RBS04089-Sers Blk-2 0.680 <LOQ <LOQ NA
QC - 150 ppb MKS04089-MS-1 260 (05%
MKS04089-M5D-1 267 108% 106% %
MIS04089-MS-2 6 101%
MKS04089-MSD-2 264 106% 103% %
Greup 1 105520M 0.4 0.0314
Controt [05526M 313 0.0312 0.0313 0.000165
0.0 mp/ky/day 105529F 325 0.0299 1.60
IOLSQF 291 0.0306 0.0303 0.000483
Greup ) 105505Mm~ 418 68.4 106
Mid-Dose 105523M S48 §i.9 652 4.60
0.15 mg/ig/day 105539F ~ a3 696 kA
105552F 340 54.5 620 10.6
Greup ¢ 105311M k5] 116 6.5
High-Dose 105522M 475 170 143 80
0.75 mg/kg/day J05333F 616 156 486
103542F 460 167 (62 787
Lumit of Quanataton (LOQ). PFOS = 15.2 ng/mL Date Entered/By:  04/19/99, 0310/99 LAC

Date punty conected/venfied:  09/12/00 mumh, 09/12/00 LAC

PFOS = Perfluorooctanesulfonate

Date Venfied/ By, 0872599 SAH, before 060800 TKR

should be

dered tentatve. 042800 LAC

+ Serum irudal volume less than 0 50 mL,

tox-030-sera223-1C

3M Environmental Laboratory

FACT

0X-030

912/00
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3m Medical Department Study:

ETS-3-50
Excel 97

Study:

Product Number(Test Substance)
Matrix:

Method/Revision:

Analytical Equipment System Number

T - 62 95 CT TOX-030

Report No.
Covance# 6329-223 laboratory Request

26 Week Caprule Toxicity Study wath PFOS 1n Cynomolgus Monkeys

T-6295 (PFOS)

Monkey Sera

ETS-840 and ETS-8-50

Amelis 062498, Soup 020199, & Madclne 041098

Instrument Software/Version MassLynx 3.2
Fiename: See Attachments
R-Squared Value: See Attachments
Slope See Attachments
Y-Intercept: See Attachments
Date of Extracton/Analyst: 040899 RWW
Date of Analysis/Analyst: 01199, 0417/99, 05/1499 DRB/MEEKJH
Date of Dets Reduction/Analyst 04/16/95, 0420:99, 05/17/99 HONDRB/XIH
Sample Data
WEEK 31 MONKEY SERA
Greup Sample # PFOS Cencsatration Mean RSD
Ders Cenc. o PFOS PFOS Std Dev.
ng/ml ug/ml. or % Rec ug/mt. MS5/MSD RPD
Method Bk RBS04085-H20 Blk-1 780 <LOQ
RBS04089-H20 BIx-2 701 <LoQ <L0Q NA
Matnx Blk RBS04089-Sera Blk-1 [ <LOQ
RBS04089-Sera Blk-2 0680 <LOQ <LOQ NA
QC - 250 ppb MK S04089-MS-t 260 105%
MKS04089-MSD-| 267 108% 106% 3%
MKS04089-MS-2 249 101%
MK S04089-MS5D-2 264 106% 103% 6%
Growp 1 105520M 271 0.0362 158
Control 103526M 36.7 0.0354 0.0358 0 000567
0.0 mg/xg/day 103529F 243 0.0282 329
105 549F+ 255 0.0433 00368 00121
Growp ) 105505M 591 60.0 343
Mid-Dose 103513M 398 $3.2 566 477
0.15 mg/kg/day 105539F~ s80 Tt 556
105552F~ 291 48.6 79.6 438
Growp 4 {03S1IM 398 129 286
High-Dose 105522M 568 194 161 46.1
0.75 mp/kg/day 105S33F 91 201 1"na
105542F+ 398 170 185 213
Date Entered/By:  04/19/99 LAC
Date Verified/ By: 08725/99 SAH, before 06:08:00 TKR
Date punty correctedivenfied:  09/12/00 mmh, 09/12/00 LAC
PFOS = Perfluorooctanesulfonate + Serum inutial volume less than 0 50 mL, concentranons should be considered tentative  0428°00 LAC

NA = Not spplicable

3M Environmental Laboratory

Extracton Volume Ratio = {rutia] Yolume/Final Volume

tox030-s2ra223-1C

FACT TOX-030
Number-U2279

91200
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3m Medical Department Study: T-62%aACTTOX-030 Report No. FACT TOX-C30
Covancetf 6329-223 laboratcry Request Number-U227S

Study” 26 Week Capaule Toxicity Study with PFOS m Cynomelgus Monkevs
Product Number(Test Substance). T-62935 (PFOS)
Matrx: Monkey Sera
Method/Rewvision: ETS-8-4 1 and ETS-8-5.1
Anatytcal Equpment System Number: Amelin 062498
Instrument Software/Vernon. MassLynx 3.3
Filename: Ses Attachments
R-Squared Value See Attachments
Slope: See Attachments
Y-Intercept: See Attachments
Date of Extracnon/Analyst: 08/25/99 RWW
Dute of Analysi/Analyst 09/28/99, 10/05/99, 06/1400 MEE/MMH
Date of Data Reduction/Analyst 09729199, 10/0&/99, 06/153/00 MEETASMMH
Sample Data
WEEK 35 MONKEY SERA
Grenp Sampls # PFOS Ceoncantration Mean RsSD
Dose Coac. of PFOS PFOS Std. Dev.
ag/ml ugml er % Rec ug/mL M3S/MSD RPD
Method Bk H20 Bik-1 0.00 <LOQ
H20 Blk-2 0.00 <LOQ <LOQ NA
Mamx Blk Rabbit Sera Blx-1 0.00 <LOQ
Rabbil Sern Bik-2 000 <L0Q <LCQ NA
QC - 250 ppb MKS308259-M3- 1 27 9%
MK 505289-MSD-1 254 102% 97% 11%
MKS508259-MS-2 256 103%
MKS05289-MSD-2 239 96% 100% 7%
Greup 1 105520M 273 0.0437 660
Control 103526M 359 0.0480 0.0459 0 00303
0.0 me/kg/day 05529F RN 0.0748 486
[05349F 61.0 0.0698 0.0723 000352
Grewp ) 103505M + 186 930 14}
Mid-Done 103523M 190 76 1 84S 12.0
0.15 mg/kg/day [05539F~ 122 812 128
105552F+ 135 67.7 744 9.53
Group ¢ 105511 M 417 167 108
High-Dose 105522M 486 195 181 1998
0.75 mg'kg/day 105533F 408 164 594
[05342F 444 178 171 121
Limut of Quanatston (LOQ). PFOS = §.55 ng/mL Date Entered/By:  10:05/99, 10/07/99, 06/19/00 LAC

Date Verified’ By  before 06/08/00 TKR
Date punty correctedivenfied:  09/12/00 mmbh, 09/12/00 LAC
PFOS = Perfluorcocianesulfonate + Serum irutal volume less than 0.50 mL, concentrations should be conuicered tentative  04/28/00 LAC

NA ~ Not anatyzed, not applicable
Extraction Volume Rato = lutal Volume/Final Volume

ETS-8-5 1
Excel 57 tox-030-sern223-1C 912200
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3m Medical Department Study: T-62%ACT TOX-030

-C
Covance# 6329223 laboratory Request Number-U22

Report Nc. FACT

Study 26 Week Capsule Towcity Study with PFOS 1 Cynomolgus Monkeys
Product Number({Test Substance) T-6295 (PFOS)
Matnx: Monkey Sera
Method/Revision: ETS-8-4 1 and ETS-8-5.1
Analytcsl Equp System } Amelia 062498
tnsrument Software/V ersion: MassLynx 3.3
Filename: See Attachments
R-Squared Value Sce Attachments
Slope See Attachments
Y-Intercept. See Attachments
Date of Extraction/Analyst: 08/25/99 RWW
Date of Analysi/Analyst: 09/28/99, 10/05/99, 06/14/00 MEEMMH
Date of Dsta Reductio/Analyst: 09/29/99, 10/06/99, 06/15/00 MEETAS/MMH
Sample Data
WEEK 39 MONKEY SERA
Greup Sampic & PFOS Concentration Mean RSD
Dese Cenc. of PFOS PFOS Std. Dev.
ng/ml ug/mL er % Rec ug/mL MS/MSD RPD
Method Blk H20 Bix-1 0.00 <LOQ
H20 Bfk-2 0.00 <1.0Q <LOQ NA
Matrx Blk Rabbit Sera Blk-1 0.00 <LOQ
Rabbit Sera Blk-2 0.00 <LOQ <L.OQ NA
QC - 250 ppb MK SOE259-MS-1 227 91%
MKS03289-MSD-1 254 102% 9% 11%
MKS08253-MS-2 256 103%
MKS05289-MSD-2 239 96% 100% %
Group 1 10532CM 237 0.0316 271
Control 105526M 29.1 0.0466 00391 0.0106
0.0 mg/kg/day 105329F 314 0.0503 153
J0S549F + 257 0.0514 00509 0.00077%
Group ) 105505M + 3 62.4 526
Mid-Dose 105S23IM + 217 57.9 60.1 3116
0.15 mg/kg/dey 103539F~ 142 568 141
1035527~ 174 46.3 517 7129
Group 4 105511M 270 135 110
High-Dose 1055320+ 236 158 146 161
0.75 mg/kg/day 105533F~ 338 169 686
105542F~ 230 154 161 1
Lumut of Quanatation (LOQ): PFOS = § 55 ng/mL Date Entered/By.  10/05/99, 10/07/99, 06/19:00 1.AC
Date Venfied/ By:  before 06/08/00 TKR
Cate punty comected/venified:  09/12/00 mmh, 09/12:00 LAC
+ Serum minal volume less than 0.50 mL, atons should be dered . 0472800 LAC

PFOS = Perfluorooctanesulforate
NA = Not analyzed, not spphcable

ETS-B-31
Excel 97

Extrachon Volume Rato = [rubal Volume:Final Volume

3M Envircnmental Laboratory

tox-030-1era223-1C

TOX-C20
r 73
1200
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Study:

Product Number{Test Substance).
Matnx:

Method/Rewsion.

Analyncal Equpment System Number:
Instrument Software/Vemmon:
Filename

R-Squared Value:

Slope.

Y-Intercept:

Dete of Extrachon/Analyst:

Date of Analywis/Analyst

Date of Data Reducton/Analyst:
Sample Data

WEEK 43 MONKEY SERA

3m Medical Department Study: T-6253ct r0x-030

Report No.
Covance# 6329-223 laboratory Request

26 Week Capsule Toxaity Study with PFOS i Cynomolgus Monkeyr
T-6295 (PFOS)

Monkey Sera

ETS5-8-4 1 and ETS-B-5 1

Ameha 062498

MassLynx 33

See Attachments

See Antachments

See Attachments

See Attachments

08/25/99 RWW

09/28/99, 10/05/99, 06/14/00 MEE/MMH
09/29/99, 10/06/99, 06/15/00 MEE/NAS/MMH

Greup Sampie ¥ PFOS Ceonceatration Mean RsD
Dess Cenc. of PFOS PFOS Std. Dev.
ng/mb ug/mL or % Rec og/ml MS/MSD RPD
Method Bik H20 Bk-1 0.00 <LOQ
H20 8Ix-2 000 <LOQ <LOQ NA
Magx Blk Rabbst Sern Bik-1 0.00 <LOQ
Rabbnt Sers Bk-2 000 <LOQ <LOQ NA
QC - 250 ppb MKS08259-M35-1 227 1%
MK 305289-MSD-1 234 102% 97% 11%
MKS508259-MS-2 256 103%
MK3035289-MSD-2 239 96% 100% 7%
Greup 1 105520M 215 0.0287 . 138
Control 103526M 218 0.0330 0.0319 0.00440
0.0 mg/ig/day 105329F 322 0.0368 0251
105549F 22.9 0.0367 0 0368 0 0000923
Greup 3 105505M 162 465 2.44
Mid-Dose 105523M 112 449 45 7 1.12
0.15 mg/kg/day 1055397 146 583 0.429
JOSSS2F~ 116 58.0 58.1 0249
Greup 4 105511M 167 66.9 21.4
High-Dose 10552IM 126 .7 188 16.8
0 75 mg/kg/day 105533F 447 179 178
10S342F 347 139 159 284

Lyt of Quanttaton (LOQ): PFOS = 5.55 ng/mL

PFOS = Perfluorooctanesulfonate
NA = Nat analyzad, not epplicsbie

ETS-B-5 1
Excel 97

3M Environmental Laboratory

Date Entered/By:  10/05/99, 10/07/99, 06/19:00 LAC

Date Venified’ By: befors 06/08/00 TKR
Date punty corrected/verified:

09/12/00 mumh, 09/12/00 LAC

FACT TOX-C30
Number-U2273

+ Serwm inital volume lesa than 0.50 mL, concentratons should be consdered tentanve 0472800 LAC

Extracnon Volume Ratio = [nital Volume/Final Vohune

tox-030-sera223-1C

H12/00
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Study:
Product Number(Test Substancs)

3m Medical Department S:tudy: T-62FaA€cFTOX-030

Report No.

FACT TOX-03¢0

Covancet 6329-223 laboratory Request Number-U2279

26 Week Capsule Toxaty Study with PFCS in Cynomolgus Monkeys
T-6295 (PFOS)

Matnx: Monkey Sera
MethodRewvision. ETS-84 1 and ETS-8-5 1
Analytical Equi System Numb Amecha 062498
lnstrument Software/Veruon: Masslynx 3.3
Filename: Sece Attachments
R-Squared Value: See Attachments
Slope See Antachments
Y-Intercept. Sec Attachments
Date of Extraction/Analyst. OR125/99 RWW
Date of Analyns/Analyst: 09/28/99, 10/05/99, 06/14/00 MEEMMH
Date of Data Reduchon/Analyst: 09/29/99, 10/06/99, 06/15/00 MEEJAS/MMH
Sample Data
WEEK 47 MONKEY SERA
Greup Sample # PFOS Concentration Mean RSD
Dese Cenc. of PFOS PFOS Std. Dev.
ng/mL ug/mL er % Rec ug/mL MS/MSD RPD
Method Blk H20 BX-1 0.00 <LOQ
#20 B&k-2 000 <LOQ <LOQ NA
Matrx Blk Rablat Sern 3k-] 000 <LOQ
Rabbrt Sers Bk-2 0.00 <LOQ <LOQ NA
QC - 250 ppd MKS08259-MS-1 227 914
MK3035289-MSD-1 254 102% 97% 11%
MXS08259-MS-2 256 103%
MKS05289-MSD-2 239 96% 100% 7%
Greup 1 105520M 25.4 0.0339 623
Contral 105526M 217 00370 0.0355 0.00221
0.0 mg/kg/day 105529F 360 0.0481) 704
105549F 32.6 0.0436 0.0459 000323
Greup ) 10$505M 152 50.9 765
Md-Dose 105523M 114 45.7 483 3.69
0.15 ma/kg/day 10353SF 118 474 157
105551F 114 379 426 6.70
Greap 4 105511M 263 108 2.0
High-Dose 105522M+ 212 142 124 259
0.75 mg/kg/dey 105533F 32 104 847
105542F 27 92 98 3 832
Lamut of Quanttason (LOQ) PFCS = 5.55 ng/mlL Date Entered/By.  10/05/99, 10/07/99, 06/19:00 LAC

PFOS = Perflusrooctancsulfonate
NA = Not analyzed, not applicable

ETS-8-51
Excel 97

3M Environmental Laboratory

Date Verified/ By: before 06/0800 TKR

Date punty correctediverified:  09/12/00 mmh, 09/12/00 LAC

+ Serum tnital volume iesa than 0 50 mL., ahons should be d

Extraction Volume Ratio = Inital VolumeFinal Volume

tox-030-sern223-1C

ed fentauve. 042800 LAC

91200
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3m Medical Department Study: T-62%4cT TOX-030
Covance# 6329-223 laboratory Request Number-U2278

Study:

Product Number(Test Substance):
Matnx,

Method/Revision.

Analyncal Equpment Syatem Number

Instrument Software/Vernon:
Filename

R-Squared Value:

Slope:

Y-Intercept:

Date of Extracton/Analyst:
Date of Amalyzis/Analyst:

Date of Data Reducton/Analyst
Sample Data

WEEK 51 MONKEY SERA

Report No.

26 Week Capsule Toxaity Study with PFOS in Cynomolgus Monkeys

T-6295 (PFOS)
Monkey Sera

E7S-8-4.] and ETS-8-5 |

Amelia 062498
Masslynx 3.3
See Attachments
See Attachments
See Attachments
See Attachments
OR/25/99 RWW

09728/99, 10/03/99, 06/14/00 MEE/'MMH

09729799, 100699, 06/15/00 MEEAAS/MMH

Grenp Sample ¥ PFOS Ceoncentration Mean RSD
Dess Conc. of PFOS PFOS Std. Dev.
ng/ml ug/mL or % Rec ag/ml MS/M3SD RPD
Method Bik H20 Blk-1 0.00 <LOQ
H20 BIk-2 0.00 <LOQ <LOQ NA
Margix Bk Rabtat Sers Bik-! 0.00 <LOQ
Rabbu Sera Blk-2 0.00 <LOQ <LOQ NA
QC - 250 ppb MKS08259-MS5-1 227 91%
MKS05289-MSD-1 254 102% 97% 1%
MKS08259-M5-2 256 103%
MK S05289-MSD-2 239 96% 100% 7%
Greup 1 105520M 133 0.0213 140
Control 103526M 195 0.0261 00237 0.00333
Q.0 ma/kg/day 105529F 343 0.0344 1.18
105549F 29.6 0.0338 00341 0.000401
Greup 105505M 119 938 6.92
Mid-Dose 103352IM 108 36.0 179 262
0.15 mg/kg/day 103339F i 44.5 316
105552F~ 52 258 sl 13.2
Gresp ¢ 108511M+ 135 615 406
High-Dose 10552:M 365 122 347 384
0.75 mg/kg/day 105533F 261 87.1 665
105542F 287 95.7 914 6.07
Lurut of Quanttanon (LOQ): PFCS = 5.55 ngimL Date Entered/By:  10/05/99, 10/07/99, 06/19:00 LAC

PFOS = Perflucrooctanesuifonate
NA = Not analyzed, not applicable

ETS8.51
Excel 97

3M Environmental Laboratory

Date Verified/ By:
Date punty corrected/verified:  09/12/00 mmh, 09/12:00 LAC

before 06/08/00 TKR

+ Serum iutial volume less than 0 50 mL,

should be dered tentabve. 04728/00 LAC

Extraction Volume Ratio = kubal Volume/Final Volume

lox-030-sera223-1C

FACT TOX-C30

912,00
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3m Medical Department Study: T-629%aCT TOX-030
Covance# 6329-223 laboratory Request Number-U2279

Report No.

Study: 26 Week Capsule Toxary Study with PFOS i Cynomolgus Monkeys
Product Number(Test Substance) T-6295 (PFOS)
Matnx: Monkey Sera
Method/Revancn: ETS-8-4.1 and ETS-8-5 1
Analytcal Equpment System Number Soupd20199
Iratrument Software/Venion: MassLynx 33
Filename See Amachments
R-Squared Value Sec Attachments
Slope: See Attachments
Y-intercept: See Artachments
Date of Extraction/Analyst 110399 SAL
Date of Analyma/Anatyst. 1170499, 11/11/99, 11/18/99 {AS
Date of Dats Reduchon/Analyst 1170899, 11/12/99, 112299 MMHI1AS
Sample Data
WEEK 53 MONKEY SERA
Greup Sampie ¥ PFOS Cencentration Mesn RSD
Dose Cenc. of PFOS PFOS Std. Dev.
ng/ml ug/mL or % Rec ug/mlL MS/MSD RPD
Method Blk H20 Blk-§ 0.830 <LOQ
H20 Bk-3 107 <LOQ <LOQ NA
Matx Blk Rabbit Sera Bik-$ 220 <LOoQ
Rabbit Sera Bik-$ 230 <LOQ <LOQ NA
bt MKS11039-MS-6 293 0.0237 0.192
MKS311039-MSD-6 294 0.0236 00236 0.0000453
QC - 250 ppb MKS11039-MS-3 374 112%
MK 311035-MSD-5 330 114% 113% 2%
GCresp 1 ; 105520M 336 0.0269 26.1
Contro} i 105526M 489 0.0392 00331 0 0086
0.0 mg/kg/day 105529F 46.8 0.0375 182
105549F 523 0.0419 0 0397 0.00311
Growp 3 105505M 109 439 718
Mid-Dose 105523M 121 485 462 3.30
0.15 mg/kg/day 105339F 103 411 170
105552F+ 81 323 367 624
Greup ¢ 10S511M 137 348 4455
High-Dose 105522+ 267 107 808 36.8
0.75 mg/kg/day 103333F 246 986 0499
! 105542F 244 979 98 2 0 490
Larrat of Quantitanon (LOQ) PFOS = 5.55 ng/mL Date Entered/By  11/15/99, 11724799 LAC

PFOS = Perfluorcoctanesulfonate
NA = Not applicable

ETS-8-5 1
Excel 97

3M Environmental Laboratory

Date Venified' By: before 06/08/00 TKR
Date punity corrected/venified.  09/12/00 mmh, 09/12/00 LAC
** Although labeled as MS/MSD-6, these were not spiked and wall be used as blanks  LAC 11/15/99
~ Serum irutal volume jess than 0.50 mL, concentratons should be considered tentanve 0472800 LAC

Extraction Volume Raza = lnubal Volume:Final Volumne

tox-030-scre223-1C

FACT TOX-030

9/12/00
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3m Medical Department Study:

T - 62 SEACT TOX-030

m
Covance# 6329223 laboratory Reguest Number-U22

Report No.

Study 26 Week Capeule Toxicity Study with PFOS 1n Cynomolgus Monkeys
Product Number(Test Substance) T-6295 (PFOS)
Matrux: Monkey Sera
Method/Rewision ETS-8-4 1 and ETS-8-5.!
Analytcal Equipment System Number: Soup020199
Instrument Software/Vertion MassLynx 3 3
Fiename: See Attachments
R-Squared Value: See Aftachments
Slope. See Attachments
Y-Intercept See Attachments
Date of Extracton/Analyst 11/03/99 SAL
Date of Analyns/Analyst: 110499, 11711799, L1199 1AS
Date of Data Reduction/Analyst. 1170899, 11712/99, 1172299 MMH/IAS
Sample Data
WEEK 57 MONKEY SERA
Group Sample 4 PFOS Comcsntration Mean RSD
Dese Cenc. of PFOS PFOS Std. Dev.
ng/ml, ug/ml or % Rec ug/mlL MSMSD RPD
Method Bik H20 Bk-3 0830 <LOQ
H20 BIk-$ 107 <LoQ <LCQ NA
Matnx Blk Rabbit Sern Bik-5 2.20 <LOQ
Rabbrt Sera Blk-$ 2.50 <LOQ <.0Q NA
- MKS11039-MS-6 295 00237 0192
MKS11039-M3D-6 294 0.0236 00236 0.000045)
QC - 250 ppb MKS11039-MS-$ 374 2%
MKS11039-MSD-5 380 4% 113% %
Greup 1 105520M 36.1 0.0289 161
Control 105326M 434 0.0364 00317 0.00526
0.0 mg/kg/dsy 105529F 58.9 0.0472 863
105 349F 52.1 0.0418 0.0445 0.0038S
Greup) 105505M ni 85 783
Mid-Dose 103S3M 794 318 302 236
0.15 mg/kg/day 105539F 831 3313 413
103352F 8.4 3t 323 134
Greup 4 10551iM 166 66.5 08
High-Dose 103532M + 23 89.5 8O 63
0.75 mg/kg/day 103533F 258 103 353
1053427~ 271 108 106 ! J R4
Lirut of Quantitason (LOQ): PFOS = 5 35 ng'mb Date Entered/By:  11/15/99, 11724799 LAC

PFOS = Perfluorooctanesulfonate

NA = Not spphcable

ETS-8-5.1
Excel 97

3M Environmental Laboratory

Date Verified/ By  before 06/08/00 TKR
Cate punty correctedvenfied  09/12/00 mmh, 09/12/00 LAC

** Although labeled a8 MS/MSD-6, these were not spiked and will be used as blanks. LAC 1171599
dered 04128/00 LAC

+ Serwn iutial volume leaa than 0.50 mL.,

should be

Extracton Volume Rato = Irutial Volume/Final Volume

tox-030-sern223-1C

FACT TOX-CZ2C
79
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3m Medical Department

Study: T-6235cTTOX-030 )
Covance# 6329-223 laboratory Request

Report No.

Study: 26 Week Capsule Toxety Study with PFOS in Cynomolgus Monkeys
Product Number(Test Substance) T-6295 (PFOS)
Matnx: Monkey Sera
MethodRevsion ETS-8-4.) and ETS-8-5.1
Analytical Equipment System Number: Soup020199
Inatrument Software/Version Masslynx 3.3
Filenarne: Sce Attachments
R-3quared Value: See Attachments
Slope. See Attachments
Y-Intercept: See Attachments
Date of Extraction/Analyst: 11/0399 SAL
Date of Analyms/Analyst. 11/04/99, 11711799, 11/18/99 1AS
Date of Data Reduction/Analyst: 11/08/99, 11/12/99, 11722799 MMH/IAS
Sample Data
WEEK 61 MONKEY SERA
Cromp Sample ¥ PFOS Concentration ! Mean RsSD
Deose Cenc. of PFOS PFOS Std. Dev.
ng/mL ug/mL or % Rec ug/mL MS/MSD RPD
Method Blk H20 Blk-5 0830 <1.0Q
H20 Bk-5 107 <10Q <LOQ NA
Matnx Blk Rabbit Serz Blk-3$ 220 <LoQ
Rabbit Sers Bik-$ 2.50 <LOQ <LOQ NA
i MKS11019-MS5-6 29.5 0.0237 0.192
MK.S11039-MSD-6 94 0.0236 00236 0.0000453
QC - 250 ppb MKS11039-MS-5 374 112%
MKS11039-MSD-3 380 114% 113% 2%
Greup 1 105520M + 39.8 0.0319 12.8
Comntral 105326M 417 0.0382 0.0351 0.00449
0.0 mg/ig/day 105529F 540 0.0433 468
105549F 577 0.046 0.0443 0.00210
Greup 3 103503M 684 274 189
Mid-Dose 105523M 895 359 316 598
0.15 mg/kg/day 105539F 948 380 0.742
105552F 95 8 38.4 38.2 0.283
Greup ¢ 103511M 162 64.7 50.2
High-Doae 105522M 339 136 100 50.3
0.75 mg/kg/day 105533F N 108 0.640
103542F 273 109 109 0.697

Lumit of Quantitanon (LOQ): PFOS = § 5§ ng/ml

PFOS = Ferfluorpoctanesulfonate
NA ~ Not appticable

ETS-8-5.1
Excet 97

3M Environmental Laboratory

Date Entered/By:
Date Verified/ By:
Date punty corrected/venfied:  09/12/00 mumh, 09/12/00 LAC
*= Although labeled a3 MI/MSD-, these were not sptked and will be used as blanka  LAC 11/15/99
~ Serum inutial volume leas than 0.50 mL., concentrabons should be considered tentative. 04/28/00 LAC

1113199, 11724199 LAC

before 06/08/00 TKR

Extraction Volume Rato = Jmtal VolumeFinal Volume

tox-030-20rm223-1C

FACT TOX-C3C
Number-U2279

9100

Page 216



3m Medical Department S:tudy: T-629pact Tox.030

ETS-8-5.1
Excel 97

Covance# 6329-223

Report No.

16 Week Capruls Toxcity Stady with PFOS in Cynomoigus Monkeys

Study:
Product Number(Test Substance) T-6295 (PFOS)
Matx Monksy Senn
Method/Revinon. ETS-3-4.] and ETS-8-5 |
Analyncal Equipment System Numoer Ruby 100699
Instrumant Software/Vernon. Mamlynx 3.3
Fienarne: See Anschments
R-Squared Value: See Attachments
Slope: See Attachments
Y-intarce Ses Attachments
Duts of Extraction/Anslyst: 0472400 SAL/XIK
Duts of Analyma/Analyw. 04/25/00, 04/27/00, 04/28/00, 05/03/00 IASMMH-ADV
Date of Duts Raduction/Analyst 04/27/00, 05/01 00, 03/01/00, 05/04/00 [AS
Sampie Data
WEEK 65 MONKEY SERA
Growp Sampie ¢ PFOS Concentration Mern RSD
Dose Conc. of PFOS PFOS Std. Dev.
— rg/ml wg/ml or % Rec wg/mL MS/MSD RPD
Method Blk 04240-120 Bik-) 0300 <LCQ
04240-H20 Blk-4 0.39%0 <LOQ <LOQ NA
Matnx Blk RBS04240-Sers Bik-) 0930 <LOQ
RBS04240-Sern Bik-4 273 <LOQ <LOQ NA
MKS04240-Seru Blk-3 864 0.06750 169
MXS04240-Sera Blk-4 110 0.0095 0.00852 0.00144
QC - 250 ppb MKS04240-5era-MS-) 310 122%
MKS04240-Sera-MSD-3 236 2% 107% 1%
MKS04240-Sare- MS-4 306 119%
MKS04240-Sera-MSD-4 326 127% 123% 6%
Greup 1 105320M 127 0.0i84 174
Control 03326 M 14.1 0.0236 00210 0.00363
0.0 my/ky/day 105539F 318 0.0364 145
103349F 247 0.0357 0 0360 0.000322
Greup 3 103505M 08 12y 0.0820
Mid-Dose 105523IM 193 329 319 0.0269
0.15 mp/kg/day 0S339F 144 9 518
ICSSS2F 261 160 376 2.32
Growp 4 1051 IM~ 234 523 60.3
High-Dosre 104522+ 587 131 918 532
0.75 mg/ky/day 105533F+ 463 197 1.7
108342F+ 124 76.0 828 958
Lumut of Quantntanon (LOQ) PFCS = 5.55 ngrenl. Dste Entered/By:  05/03/00, 05/09/00 [LAC'CSH

PFOS = Perflucrooctanesulfonats
NA = Not applicable

Date Verifed/ By: 06/02/00 TKR

Dute punty comrected/venfied: 09/12/00 mmh, 09/12:00 LAC
+ Serum wutial volume Jess than 0.50 mL, concentratons sthould be conmdered tentative. 0472800 LAC

3M Environmental Laboratory

Extruction Volume Rato = lunal Volume/Final Volume

tox-030-sera223-1C

FACT

TOX-030

laboratory Regquest Number-U2279

91200
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3m Medical Department

Study: T-629%act TOX-030

Covanced 6329-223

Report No.
laboratory Request Number-U2279

Study: 26 Week Capeule Toxaly Study with PFOS 1t Cynomaigus Mankeys
Product Number{Test Substance) T-6295 (PFOS)
Matnx- Monkey Sera
Method/Revinon: ETS-84.1 and ETS-B5.t
Anaiyical Equpmsnt Sysem Number: Ruby 100699
Instrument Software/\'ermon Musal ynx 3 3
Filenams: See Attachments
R-Squared Valus See Altachments
Slope: See Attachments
Y-lniereept. See Altachmeras
Dats of Extracuon/Analyst 042400 SAL/KIK
Duts of AnalymwAnalys 04/25/00, 04/27/00, 04/28/00, 030100 TASNMMH ADY
Duts of Duta Reduction/ Analyst 077100, 050100, 050100, 03/04/00 1AS
Sampie Data
WEEK 69 MONKEY SERA
Group Sampie ¥ Pros Conceairation Mean RSD
Dose Conc, of PYOS PFoOS 8td. Dev.
agwlL ugmL or % Rec gL MS/MSD RPD
Method Blk 04240-H20 BIX-) 0.300 <LOQ
04 240-H20 BIx+4 0.390 <LOQ <LOQ NA
Matnx Blk RB304240-Sera BiX-3 0.93¢ <LOQ
RBS04340-Sern Blk4 275 <LOQ <L0OQ NA
MX S04240-Sera Blk-3 36 0.007%0 169
MK S04240-Sera Blk4 110 0.009%4 0.00852 0.00144
QC - 250 ppbd MK S04240-Sern-MS-3 310 12%
MX 304 340- Sere-MSD-3 D b2243 10™% I
MK 304240-Sara-MS-4 306 119%
MK 504240~ Sera-MSD-4 326 127% 12Y% 6%
Group 1 105520Mm+ 22 0.0428 1.7
Control 103526M 253 0.038) 0 0406 0.0031)
0.0 mg/xg/duy 108529F 328 0.0421 752
103549F 44 0.0379 0 0400 0 00301
Group 3 105305M 368 P2 X1 9 80
Mid-Doss 103s2IM m 23 A4 299
0.1S my/kg/day 103339F 5% 369 100
(05S32F 406 320 M3 .46
Croup 4 1ass11M Ml 470 624
High-Dose 10S522M+ 44 121 M9 52.4
073 mg/ky/day 105513F 499 7 700
10354 2F 525 713 7890 338

Limat of Quantuanon (LOQ): PFOS = $.55 ng'mL

PFOS = Perflucrooctanesul fonste

ETS-3-3 1
Excel 97

3M Environmental Laboratory

Date Enlered/By: 050300, 050900 LAC/CSH
Date Venfied/ By. 0602/00 TXR
Dute punty correciedivenfied:  09/12/00 mmbh, 0%/12°00 LAC
+ Serum tutial volume less than 0.50 mL. concentrations should be conndered tentauve 0472800 [LAC

10%-030-a00223-1C

FACT TOX-030

91200
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3m Medical Department Sctudy: T-629%,&% rox-030

ETS-8-3.1
Exced 97

Study:

Report No.
Covance# 6329-223

16 Week Capwule Toxicity Study wih PFOS in Cynomolgus Monkeys

Product Number(Test Substance): T-£293 (PFOS)
Manx Monkey Sara
Method/Revusnion: ETS-84.1 and ETS-8-5.1
Anatytical Equipmaent Sysem Number: Rubry 100699
Instrament Softwsa/Y ermon: Masslynx 33
Filename: Ses Allachmenis
R-Squared Value: See Attiachments
Slope: See Anachmenta
Y-Intercop: See Anachmens
Duta of Extraction/ Anstyst 02400 SALXIK
Duta of Analynia/Anatyst 04/25/00, 04/27/00, 04/28/00, 050300 [ASMAH ADY
Duis of Duia Raduction/ Analyw: 04727700, 040 1200, 040100, 03/04/00 1AS
Sample Data
WEEK 73 MONKEY SERA
Crowp Sampie ¢ Pros Coaceatration Menn RSD
Dose Conc, of PFOS PFOS Std. Dev,
symL sgml or % Rec ugml MS/MSED RPD
Msthod Blk 04240-H20 Blk-) 0.300 <LOoQ
04 240-H20 BIx 4 0.3%0 <LOQ <LOQ NA
Matrix Blk RBSO4240-Sera Blk-) 0.930 <LOQ
RBS04340-Sern Blk4 2.7% <LOQ <LOQ NA
MK $04240- Serw Blk-3 364 000750 169
MK S04240- Serm Blk4 110 0 00954 0.00852 000144
QC - 230 ppb M S04 240 Sare-MS-3 o0 12%
MK S04 240- Sers-MSD- ) 236 ITH 10™% 2%
MK S04240-Sere-MS-4 306 119%
MX S04 240- Sern-MSD4 326 1IM% 123% 6%
GCroup } WS520M+ 28 6.0431 ns
Control 103526M 17.6 0.0269 00350 G.0118
0.0 my/kg/day 05529F 26 0.0386 37
WS SASF U.7 0.0348 0.036% 0.00204
Group d 105505M 163 W0 171
Mid.Dose RSSBIM+ 153 Jos pel ) 466
0.13 mg/xp/day 208535F 160 n9e )
108552F + 131 2.7 258 291
Gromp 4 H0351IM «03 51 302
High-Dose 105522M~ 4 ns 344 73
0.75 mg/kg/day 138S33F 326 %3 91
105342F « 227 U0 147 131
Lunat of Quanutanon (LOQ) PFOS = ¢ 55 ng/mL Date Entered/By: 050300, 050900 LAC'CSH
Duts Verifiad’ By: 06/02/00 TKR
Dats punty corrected/venfied:  09/12/00 mmh, 09/12/00 LAC
PFOS = Perflucrooctanesul fonate ~ Serum initial volume less than 0.50 mL. should be ¢ d tentaive. 042800 LAC

NA = Not sppheable

3M Environmental Laboratory

Extraction Volume Raio = (nahal VolumeFinal Volume

103-030-s0ra22}- 1C

FACT

TOX-030

laboratory Request Number-U2278
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3m Medical Department

ETS-8-5.!
Excel 97

Study:

T - 629 Rach TOX-030

Covance# 6329-223

Report No.

26 Week Caprale Tomcty Study with PFOS in Cynomoigus Monken

Sudy
Product Number(Test Substance) T-6295 (PFOS)
Manx Monkey Senn
Method/Revimon: ETS-3-4.! md ETS-9-3.
Anatylscal Equipment Sysem Number Ruby 100699
(naroment Software/Vermon: Masslynz 1.3
Filenamse. Ses Attachmenis
R-3quared Value: See Atachmenis
Slops Set Allachmenis
Y-lntercep Ser Attackments
Dua of Extrxction/Ansiys:: 0472400 SAL/XIK
Dt of Analyne/Analys: 042500, 04/27700, 04/28/00, 03/0300 [ASMMH ADY
Dwa of Duta Reduction/ Analyst: 04727200, 05/01/00, 05/01/00, 050400 1AS
Sample Data
WEEK 77 MONKEY SERA
Group Sampic 8 PFOS Concentration Mesn RSD
Dose Conc. of PFOS PFOS Std. Dev.
ap/ml wpmL or % Rec ugrml MSMSD RFD
Maethod BIx 04240-H20 Blk-3 0.300 <L0Q
04240-H20 Blk-4 0190 <L0Q <LOQ NA
Matrix Blk RBS04240-Sera Blk-3 6930 <LOQ
RBS04240-Sern Blk4 278 <L.OQ <LOQ NA
MK 504 240- Sere Blk-) 1.6 0.007%0 169
MK 304 140- Sers Blk4 t1o 0.009$ 000852 000144
QC - 250 ppd MK S04240-3ere-MS-3 310 12%
MK 304 240- Sarn-MAD-3 06 I % 107 ™%
MX S04 240- Sere- MS 4 306 119%4
MK S04240- Sera-M3D 4 326 1I™% 123% §%
Growp 1 105520M+ 122 00334 150
Control 105526M+ 119 0.0239 00296 000533
0.0 mg/kg/day 105SISF 219 0.0317 546
J05549F + 132 0.0294 0.030% 00016~
Grewp) 103305M+ 120 2l 2%
Mid-Dosa 105323M » 101 2.0 o] 0632
0 1S mp/xg/day 10S539F+ 1ot 7.5 7T
JOS3SF+ 70.3 183 20 6.37
Croup 4 1085)1M “u 329 638
High-Doss 105522M si 170 600 383
0.7% mg/kg/day 103833F 463 705 336
105542F 460 434 $7.0 191
Lumy of Quaniumion (LOQ): PFOS = 5.33 np'ml Dula Entared/By  05/03000, 0S/05/00 LAC/CSH
Dats Verified/ By 060200 TKR
Due punty correctedivenfied:  09/12/00 mmh, 09/1200 LAC
PFOS = Perfluoroocisnerul fonate + Serum inutial volume less than 0 50 ml. should be dered temeative. 04:28/00 LAC
NA = Not spplicable

3M Environmental Laboratory

Extraction Volwne Ratio = Inutiaf VolumeF nal Volume

t0x-0)0-sera223-1C
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3m Medical Department

ETS-8-3 1
Excel 97

Report No.

Study: T-629%ackTOX-030
Covance# 6329-223
Srudy. 26 Weak Capaule Toxcrty Study with PFOS in Cynomoigus Monkeys
Product Number(Test Substance): T-6295 (PFOS)
M=anx: Monkey Sers
Msthod/Revision: ETS-$4.1 md ETS-$-5.1
Anslytcal Equipmaent System Number Ruby 100699
tnacrumant Soflwmre/Verzion Maml ynx 1.3
Filsname: Sae Aftachmenis
R.Squared Valus See Aitachmenis
Slope Sae Aachments
Y-Intercept: See Atiachments
Duls of Extraction/Analyst: 0472400 SAL/XIK
Dute of Anslysis/Analyst: 04/25/00, 04727700, 04/28/00, 03/0M00 |AS/MMH, ADV
Dute of Deta Reduction/Anatyst: 04727200, 0501700, 0S/D1/00, 03/04/00 TAS
Sample Data
WEEK 79 MONKEY SERA
Creup Sample ¥ PFOS Concestration Mean RSD
Dose Cone. of PFOS PFOS Sud. Dev.
ug/mL sg/mL or % Rec upel, MSMSD RPD
Mathod Blx 04240-H20 Blk-) 0300 <LOQ
54240-H20 Blk4 03%0 <LOQ <1.OQ NA
Matrix Ak RBS04240-Sera Blk-) 093 <LOQ
RES04240- Sere Bk 4 2.75 <LOQ <1.0GQ NA
M S04 240- Sevn Blk-3 .64 0.00750 169
MK 304 340- Sere Blk-4 ii0 0.00954 000852 000144
QC - 250 ppb. MK 304 240- Sers-MS-1 30 2%
MK 304240- Sers-MSD-3 6 k7] 107 ™%
MK 304240 Sers- M54 306 119%
MK S04 240- Sers- MSD4 126 1I™% 123% %
Greap 1 1e5520M 163 0.01%4 133
Control 103326M 17.9 0.0236 0.0218 0.00296
0.0 mg/xg/dey 103529F 21 0.0268 4é
108S49F 18.6 0.0213 0.0243 0.00385
Growp ) 103305M 12 127 421
Mid-Doss 105523M (R} 9.8 191 0 305
0.15 mg/kg/day 10S539F 142 21 9.40
IC3$S2F 138 19.9 214 2.0t
Group 4 j03511-1M 293 123 631
High-Doss 103522 1M~ 38 594 [N 259
0.75 mg/kg/day 108833-1F 262 406 R
105542-1F 28) 422 414 118
Linit of Quartitation (LOQ) PFOS = 5.55 gl Date Enurred/By:  0/03/00, 05/09/00 LAC CSH
Dute Venified/ By: 069200 TKR
Date punty correctediverified:  09/12/00 mmh, 0/12/00 LAC
PFOS = Parflucrooctmnasulfonate ~ Serum iniial volurne less than 0.50 mL. ¢ should be ¢
NA = Not spplicable

3M Environmental Laboratory

Exraction Volume Rauo = [niual VoiumeFmal Voiume

0x-030-0eru213-1C

tentauve. 0420000 LAC

FACT TOX-03¢0

laboratcry Reguest Number-U2279
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3m Medical Department Study:

Swdy.

Product Number(Test Substance):
Matrix:

Method/Revision:

Analyucal Equipment System Number:
Instrument Software/Version:

Date of Extraction/Analyst:

FACT-M-1.0 & FACT-M-2.0. 2.1. ETS-R-¢R-Squared Value:
Amelia 062498, Madelinc 041098, Davey0 Skope

MassLynx 3.2 &£ 3.3 Y-Inercept
05/18/99, 0&/11/99, 05/23/00 SAH/SRP/SEE/SAL

Report No.

T-6295.7
FACT-TOX-030 labora
Covance# 6329-223
26 Week Capsule Toxicity Study with PFOS in Cynomolgus Munkeys
T-6295 (PFOS)
Monkey Liver Fiicname

See Attachments
See Anachments
See Attachroents
See Attachments

FACT TOX-030

tory Request Number-U2279

05/19/99, 0572299, 06/09/99. 06/ 1449, 07/2989. (6/14/99. 0572500 KIH/HOIMEL/SAHIAS

Date of Analysis/Analyst
Dale of Data Reducuon/Analyst 05/20/99, 05/25/99. 0&/10/99. 0622799, DRA4/99. 10/12/99. 5026400 KIH/HOI/MEE/MMH/TAS
Sample Duta
MONKEY LIVER Week 27
Group Sample # PFOS Coacentratisn Mean RSD
Dose Cale. Conc. of PFOS PFOS Std. Dev.
g/ og/gor % Rec. ug/g MS/MSD RPD
Method Blk RBLOS)89-H20 Bik-3 0.00 <LOQ
RBLOS!89-H20 Blk-4 0.454 <LOQ <LOQ NA
Method Blk RBLOG119-H20 Bik-11 0.00 <LOQ
RBLO6119-H20 Blk-12 NA NA <1.0Q NA
Method Blk 05230-H20 BIk-5 0.00 <LOQ
05230-H20 Blx-6 1.64 <LOQ <1.0Q NA
Matrix Btk RBLOS189-Lvr Bik-3 0.00 <LOQ
RBLOS189-Lvr Blk-4 343 <1L0Q <1.0Q Na
Matrix Blk RBLO6119-Lvr Blk-11 0.00 <LOQ
RBLO6119-Lvt Blk-12 NA NA <LOQ. NA
Mauix Blk RBLDS230-Lvr 8Lk-5 1.28 <LOQ
RBLO5230-Lvr Blk-6 0.391 <LOQ <L.OQ Na
Matrix Blk MKL0S5230-Lvr Bik-§ 152 <LOQ
Mk1.05230-Lvr Blk-6 9.7 <LOQ <LOQ NA
QC - 250 ppb 105508M-MS i 482 174% .
05/18/99 105508M-MSD ! 305 110% b 142% 255%
QC - 250 ppb 10551 TM-MS 300 101%
06/11/99 10551 7M-MSD ! 305 103% 1024 2%
QC - 250 ppb MK1.05230-MS-5 32 111%
05/23/00 MKL05230-MSD-§ 292 98% 104 1%
Group 1 105508M 6/11/99 564 0.564 ++
Controt 105517™ 6/11/99 143 0.143
0.0 mg/kg/day {05508M $/1R/99 477 0477 P
[0551T™ S/18/99 119 0.119 R
105519M S/18/99 9! 0.091 222
[05527T™ 5/18/99 | 129 0.129 0.121 00269
105530F 128 0.128
[05531F 112 0.112
{05535F 87 0.087 168
105544F 97 0.097 0.106 00178
Group 2 105514M 18237 182
Low-Dosc 108515M 22719 227
0.03 mg/kg/day 105516M 1417 114 270
105S2IM : 16734 16.7 17.3 4.66
105537F : 22818 228
105541F ! 24847 248
10554 7F [ 292623 283 .
ext 5/23/00 10554 7F 20102 20.1 9.73
105550F 20735 20.7 22.1 2.18
Group 3 105510M 42169 422
Mid-Duse 105518M R6173 86
0.15 mg/kg/day [05524M S8673 587 KRR
105528M 48203 482 SRR 19.8
105532F 80421 804
105538F 49590 496
105545F 66532 66.5 214
105 548F 81376 81.4 69.5 149
Group 4 105507M 412474 412 A0}
High-Dose 105512M 178723 irn 196 239
Q.75 mg/kg/day 105534F 28057¢ 281
105536F 256669 257
105540F 267328 267 5.00
105551F 287223 287 273 136

Limit of Quanutation (LOQ): PFOS = 30.0 ng/g

NA = Not analy zed, not applicabic
PFOS a Perfluorooctanesulfonate

Date Entered/By: 05/25/99, 06/10/99, 06/22/99. 10/1299 [AC

Date Verified/ By: 06/02/00 PJW. 06205/00 TXR

Date Punty comrected Verified/ By:09/1200 mmh, (9/12/00 L.AC

-+ Sample determined an oullier and was 0ot included 10 any cak ulabom

** Sample used for MS/MSD appears 1o be spiked acenunting for low recoveries. Sample 105507 & 1R will be rextracted
Sample [05507M will be used for the MS/MSD and 105518M conc. Venfied.
R = Sample reextracied along with MS/MSD. This value was ot usead in any caleulations

* Sample determined an outlier and was not included in any caleulations. Was recxtracted 05/23/00

FACT-M-2.1
Fxcel 97

3M Environmental Laboratory

tox-030-liver223-1B.xls
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

3M Medical Department Study: T-6295.7 Report No. FACT TOX-030
Laboratory Request Number-U2279

ATTACHMENT F
ExXAMPLE CALCULATIONS

Formula Used for Sera Analyses in Study FACT TOX-030

AR (ng/mL) x DF x SC x FV(mL) x 10pug = pg/mL x PC = Reported Conc (ug/mL)
EV (mL) 1000 ng

Calculation Used for Group 3, Week 1, Animal ID 105505M

287 ng/mL x 10x 09275 x 1mL x 1.0pg = 532 ug/mL x0.864 =4.60 ng/mL
05mL  1000ng

AR— Analytical result from MassLynx summary

DF— Dilution factor

SC—PFOS salt correction constant (0.9275)

FV—TFinal extract volume (1.0 mL unless otherwise noted)
EV—Volume of sera extracted

PC—PFOS purity correction factor (86.4%)

Formula Used for Liver Analyses in Study FACT TOX-030

AR (ng/g) x dcurve (1) xSCxDF x 1.0 pg = pg/g x PC = [PFOS] sample (ug/g)
J sample 1000 ng

" 3 curve is assumed to be: 1 g liver
5 mL Hp0

Calculation Used for Group 3, Week 27, Animal 1D 105510M

524ng/g x 1g/5mL x09275x100% 1.0ug = 488 ng/gx0.864 =42.2 png/g
0.9963 g/ SmL 1000 ng

AR— Analytical result from MassLynx summary

@ curve—Density of the liver standard curve, assumed to be 1g liver/ 5 ml water
0 sample—Density of the liver sample (1 g sample/ 5 mL H,0)

SC—PFOS salt correction constant (0.9275)

DF— Dilution factor

PC-—PFOS purity correction factor (86.4%)
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INTERIM CERTIFICATE OF ANALYSES
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3m Medical Department Study: T-6295.7 Report No.
laboratory Request Number-U2279

INTERIM CERTIFICATE OF ANALYSIS
Revision 1(9/7/00)
Centre Analytical Laboratories COA Reference #: 023-018A
3M Product: PFOS, Lot 217
Reference #: SD-018
Purity: 86.9%

Test Name Specifications Result
Purity’ 86.9%
Appearance White Crystalline Powder Conforms
Identification
NMR Positive
Metals (ICP/MS)
1. Calcium 1. 0.005 wt/wt.%
2. Magnesium 2. 0.001 wt./wt.%
3. Sodium 3. 1439 wt/wt%
4. Potassium’ 4. 6.849 wt./wt.%
5. Nickel 5. <0.001 wt./wt.%
6. Iron 6. 0.005 wt./wt.%
7. Manganese 7. <0.001 wt/wt.%
Total % Impurity (NMR) 1.93 wt./wt.%
Total % Impunty 8.41 wt/wt.%
(LC/MS)
Total % Impurity None Detected
(GC/MS)
Related Compounds —
POAA ©0.33 wt/wt.%
Residual Solvents (TGA) None Detected
Purity by DSC . Not Appiicable’
Inorganic Anions (IC)
1. Chloride 1. <0.015 wt./wt%
2. Fluoride 2 0.59 wt./wt.%
3. Bromide 3. <0.040 wt./wt.%
4. Nitrate 4, <0.009 wt./wt.%
S. Nitrite 5. <0.006 wt./wt.%
6. Phosphate 6. <0.007 wt./wt.%
7. Sulfate* 7. B.76 wt/wt.%
Organic Acids ® (IC)
1. TFA 1. <0.1 wt/wt.%
2. PFPA 2. <0.1 wt/wt.%
3. HFBA : 3. 0.10 wt/wt.%
4, NFPA 4. 0.28 wt/wt.%
Elemental Analysis’:
1. Carbon 1. Theoretical Value = 17.8% 1. 12.48 wt./wt.%
2. Hydrogen 2. Theoretical Value = 0% 2. 0244 wt./wt.%
3. Nitrogen 3. Theoretical Value = 0% 3. 1.74 wt/wt.%
4. Sulfur 4. Theoretical Value = 5.95% 4. 8.84 wt/wt.%
S. Fluorine 5. Theoretical Value = 60% 5. 54.1 wt./wt.%
COA023-018A Exa&(&zpy OfCEEE‘J’i‘ Page 1 of 3
Initial Dats
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

INTERIM CERTIFICATE OF ANALYSIS

Centre Analytical Laboratories COA Reference #: 023-018A
Date of Last Analysis: 08/31/00
Expiration Date: 08/31/01
Storage Conditions: Frozen <-10°C

Re-assessment Date: 08/31/01

'Purity = 100% - (sum of metal impurities, 1.45% +LC/MS impurities, 8.41%+Inorganic
Fluoride, 0.59%+NMR impurities, 1.93%+organic acid impurities, 0.38%+POAA,
0.33%)
Total impurity from all tests = 13.09%
Purity =100% - 13.09% = 86.9%

ZPotassium is expected in this salt form and is therefore not considered an impurity.

*Purity by DSC is generally not applicable to materials of low purity. No endotherm was
observed for this sample.

4Sulfur in the sample appears to be converted to SO4 and hence detected using the
inorganic anion method conditions. The anion result agrees well with the sulfur
determination in the elemental analysis, lending confidence to this interpretation. Based
on the results, the SO is not considered an impurity.

STFA Trifluoroacetic acid
HFBA Heptafluorobutyric acid
NFPA Nonofluoropentanoic acid
PFPA Pentafluoropropanoic acid

STheoretical value calculations based on the empirical formula, CgF;7SO; K* (MW=538)

This work was conducted under EPA Good Laboratory Practice Standards (40 CFR 160).

COA023-018A Page 2 of 3
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INTERIM CERTIFICATE OF ANALYSIS

Centre Analytical Laboratories COA Reference #: 023-018A

LC/MS Purity Profile:
Impurity wt./wt. %
C4 1.22
C5 1.33
Cé6 472
c7 - 1.14
Total 8.41

Note: The C4 and C6 values were calculated using the C4 and C6 standard calibration
curves, respectively. The C5 value was calculated using the average response factors
from the C4 and C6 standard curves. Likewise, the C7 value was calculated using the
average response factors from the C6 and C8 standard curves.

Prepared By:
David S. Bell Date
Scientist, Centre Analytical Laboratories
Reviewed By: -_—
John Flaherty : Date
Laboratory Manager, Centre Analytical Laboratories
COA023-018A Page 3 of 3
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laboratory Reguest Number-U2279

INTERIM CERTIFICATE OF ANALYSIS
Revision 1(9/7/00)
Centre Analytical Laboratories COA Reference #: 023-018B
3M Product: PFOS, Lot 171
Reference #: SD-009
Purity: 86.4%

Test Name Specifications Result
Purity’ 86.4%
Appearance White Crystalline Powder Conforms
Identification
NMR Positive
Metals (ICP/MS)
1. Calcium 1. 0.017 wt/wt.%
2. Magnesium 2. 0.007 wt/wt.%
3. Sodium 3. 1355 wt/wt%
4. Potassium’ 4. 6.552 wt./wt.%
‘5. Nickel 5. 0.003 wt./wt.%
6. Iron 6. 0.004 wt./wt.%
7. Manganese 7. <0.001 wt./wt.%
Total % Impurity (NMR) 1.00 wt./wt.%
Total % Impurity 10.60 wt./wt.%
LC/MS)
Total % Impurity None Detected
(GC/MS)
Related Compounds —
POAA =+ 0.30 wt/wt.%
Residual Solvents (TGA) None Detected
Purity by DSC Not Applicable’
Inorganic Anions (IC)
1. Chloride 1. <0.015 wt/wt.%
2. Fluoride 2. 027 wt./wt%
3. Bromide 3. <0.040 wt./wt.%
4. Nitrate 4. <0.009 wt./wt.%
5. Nitrite 5. <0.006 wt./wt.%
6. Phosphatc 6. <0.007 wt./wt.%
7. Sulfate* 7. 8.82wt/wt%
Organic Acids ° (IC)
1. TFA 1. <0.1 wt/wt.%
2. PFPA 2. <0.1 wt/wt.%
3. HFBA 3. <0.1 wt/wt.%
4. NFPA 4. <0.25 wt./wt%
Elemental Analysis®:
1. Carbon 1. Theoretical Value = 17.8% 1. 12.08 wt./wt.%
2. Hydrogen 2. Theoretical Value = 0% 2. 0.794 wt./wt.%
3. Nitrogen 3. Theoretical Value = 0% 3. 1.61 wt/wt.%
4. Sulfur 4. Theoretical Value = 5.95% 4, 10.1 wt./wt.%
5. Fluorine 5. Theoretical Value = 60% 5. 50.4 wt./wt.%
COA023-018B Exact Capy of Original Page 1 of 3
. A oA
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Regquest Number-U2279

INTERIM CERTIFICATE OF ANALYSIS

Centre Analytical Laborataries COA Reference #: 023-018B
Date of Last Analysis: 08/31/00
Expiration Date: 08/31/01
Storage Conditions: Frozen <-10°C
Re-assessment Date: 08/31/01
'Purity = 100% - (sum of metal impurities, 1.39% +LC/MS impurities,
10.60%+Inorganic Fluoride, 0.27%+NMR impurities, 1.00%+ POAA, 0.30%)

Total impurity from all tests = 13.56%
Purity =100% - 13.56% = 86.4%

2potassium is expected in this salt form and is therefore not considered an impurity.

*Purity by DSC is generally not applicable to materials of low purity. No endotherm was
observed for this sample.

*Sulfur in the sample appears to be converted to SO, and hence detected using the
inorganic anion method conditions. The anion result agrees well with the sulfur
determination in the elemental analysis, lending confidence to this interpretation. Based
on the results, the SO. is not considered an impurity.

TFA Trifluoroacetic acid
HFBA = Heptafluorobutyric acid
NFPA Nonofluoropentanoic acid
PFPA Pentafluoropropanoic acid

®Theoretical value calculations based on the empirical formula, CsF1;S0 K" (MW=538)

This work was conducted under EPA Good Laboratory Practice Standards (40 CFR 160).

COA023-018B : Page 2 of 3
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

INTERIM CERTIFICATE OF ANALYSIS
Centre Analytical Laboratories COA Reference #: 023-018B

LC/MS Purity Profile:
Impurity wt./wt. %
C4 1.03
C5 1.56
C6 6.38
C7 1.63 -
Total - 10.60

Note: The C4 and C6 values were calculated using the C4 and C6 standard calibration
curves, respectively. The CS value was calculated using the average response factors
from the C4 and C6 standard curves. Likewise, the C7 value was calculated using the
average response factors from the-C6 and C8 standard curves.

Prepared By:
David S. Bell . Date
Scientist, Centre Analytical Laboratories

Reviewed By: ___
John Flaherty Date

Laboratory Manager, Centre Analytical Laboratories
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