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GLP Compliance Statement

Analytical Laboratory Report Title: Determination of the Presence and Concentration
of PFOS, PFOSA, PFOSAA, EtFOSE-OH, M556, and PFOSEA in Serum
and Liver Samples of CrI:CD®(SD) IGS BR Rats Exposed to N-Ethyl
Perfluorooctanesulfonamido Ethanol

Study Identification Numbers: T-6316.1, FACT TOX-003, LRN-U2104

This study was conducted in compliance with United States Food and Drug
Administration (FDA) Good Laboratory Practice (GLP) Regulations 21 CFR Part 58,
with the exceptions in the bulleted list below. The analytical phase completed at the 3M
Environmental Laboratory was performed in accordance with 3M Environmental
Laboratory Standard Operating Procedures.

Exceptions to GLP compliance:

o 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.

e Sample storage stability will not be determined.

o Characterization of the analytical standards is underway, but has not yet been
completed (21 CFR 58.105 (a)). Lot No. 59905 of the surrogate, THPFOS, will
not be characterized for purity since quantities of this standard are exhausted.
Lot 936 of EtFOSE-OH, and Lot L2353 and TN-A-1886 of PFOSA will not be
characterized since quantities of these standards are exhausted.

< The electronic data systems in use have not been validated and there is not an
electronic audit trail of corrections currently available (21 CFR 58.130 (e)).
Authenticated hard copies of chromatograms and associated documents will be
considered as the original raw data.

e There were instances in the raw data where corrections were not made
according to 21CFR58.130(e) GLP requirements. Data was crossed out with no
reason given, or original entries were obscured or contained “write-overs” with
no explanation, initial or date provided.

e Some reagents (00-022-2, 0.5M TBA solution and 00-003-2&, 0.5M TBA
solution) were not labeled with storage requirements.

¢ Persons responsible for equipment were not identified (021188-55 IEC Cetra
GP*R and N-Evap.)

(See next page for signatures)

3M Environmental Laboratory Page 3

3M Environmental Laboratory

LRN-U2104

Page 3



3M Medical Department Study: T-6316.1

3M Medical Department Study: T-6316.1

GLP Compliance Statement continued

Felun 7 Bilont o

Analytical Report: FACT-TOX-003

Analytical Report: FACT TOX-003
LRN-U2104

gz/vv»é {  zee!

John L. Butenhoff, Ph. D., Study Birector Date
%Wr‘; J Gol\ éﬂlzLM Juv
Marvin T. Case, D.V.M., Ph.D., Sponsor Representative Date
% 74" 74;—\/ 57131 /o1
Kristen J. Hansen, Ph.D., Principal Analytical Investigator Date
M af;/j/ cy
William K. Reagen, Ph.D., Laboratory Manager Date

3M Environmental Laboratory

3M Environmental Laboratory

Page 4

LRN-U2104

Page 4



3M Medical Department Study: T-6316.1

3M Medical Department Study: T-6316.1

Analytical Report: FACT-TOX-003

Analytical Report: FACT TOX-003

LRN-U2104

GLP Study—Quality Assurance Statement

Analytical Laboratory Report Title:

Determination of the Presence and Concentration

of PFOS, PFOSA, PFOSAA, EtFOSE-OH, M556, and PFOSEA in Serum
and Liver Samples of Crl:CD“(SD) IGS BR Rats Exposed to N-Ethyl

Perfluorooctanesulfonamido Ethanoi

Study Identification Numbers: T-6316.1, FACT TOX-003, LRN-U2104

This study has been inspected by the 3M Environmental Laboratory Quality Assurance
Unit (QAU) as indicated in the following table. The findings were reported to the study

director and laboratory management.

l tion Dat Ph Date Reported to
nspection Lates ase Management Study Director
4/20/00 Sample prep 8/8/00 8/8/00
6/30/00, 7/5/00 Sample prep 7/21/00 7/21/00
4/23/01—4/30/01
4/30/01—5/1/01 Data 5/2/01 5/2/01
, 5/22/01 Report 5/23/01 5/23/01
&MAI/M Som //, 200 |
QAU Ffepreﬁntative Date ¢
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Location of Archives

All original raw data, protocol, and analytical report have been archived at the 3M Environmental
Laboratory. The test substance and analytical reference standard reserve samples, as well as
the specimens pertaining to the analytical phase of this study are archived at the 3M
Environmental Laboratory.
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Introduction and Purpose

The purpose of the study is to determine the presence and concentration of PFOS, PFOSA,
PFOSAA, EtFOSE-OH, M556, and PFOSEA in serum and liver specimens collected from
Covance Study No.: 6329-228 titled: 104-Week Dietary Carcinogenicity Study with Narrow
Range (98.1%) N-Ethyl Perfluorooctanesulfonamido Ethanol in Rats. The Covance in-life study
was initiated on April 17, 1998. The analytical phase of the study was initiated on May 22, 1998.

Test System

A total of 140 males and 140 female rats were used as the test systern. Table 1 outlines the rat
population demographics and dosage levels for study 6329-228.

The test system species and strain selected was the Crl:CD®(SD) IGS BR rat received from
Charles River Laboratories, Inc., identified using an implanted microchip device. At the initiation
of treatment the rats were approximately 6—-8 weeks old-and weighed between approximately

100-300 g.
Table 1. Test System Population Demographics for Study 6329-228
Number of
Animals
’ Approximate Dietary Levels of

Study Group Male Female | EtFOSE-OH (ppm)

Group 8 Control 70 70 0

Group 9 Treated 70 70 1

Specimen Collection and Analysis

Specimens were collected by Covance (study 6329-228) and sent to the 3M Environmental
Laboratory for analysis. On week 4, 20 serum specimens and 20 liver specimens were collected
from Groups 8 and 9 males and females. On week 14, 20 serum specimens and 20 liver
specimens were collected from Groups 8 and 9 males and females. On week 53, 20 serum
specimens and 20 liver specimens were collected from Groups 8 and 9 males and females. On
week 105, 40 liver specimens were collected from Groups 8 and 9 males and females. On week
105, 40 serum specimens were collected from Groups 8 and 9 males and females. The number
and type of specimens collected for analyses in the analytical phase of this study are presented.

Specimens Collected from Study Groups 8 and 9
Serum Specimens—100 specimens
Liver Specimens—100 specimens

Liver and sera specimens were shipped to the 3M Environmental Laboratory frozen and on dry
ice.

3M Environmental Laboratory Page 9
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Sera and liver samples were extracted beginning on May 27, 1998 using an ion pairing reagent
and either ethyl acetate or 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-ESMSMS) in the multiple
reaction monitoring mode. PFOS, PFOSA, PFOSAA, EtFOSE-OH, M556, and PFOSEA levels
were evaluated by external calibration using extracted curves. Analytical details are included in
this report.

Specimen Receipt and Maintenance

The 3M Environmental Laboratory received liver and serum specimens collected at
predetermined time points during and at the end of the in-life phase of Covance Study 6329-228
from Covance May 1998 through June 2000. All specimens were received frozen on dry ice and
were immediately transferred to storage at -20°C +10°C.

Control matrices used in liver and sera analyses performed during TOX-003 were obtained from
commercial sources and are presented in Appendix A. Samples analyzed at the 3M
Environmental Laboratory 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 10
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Chemical Characterization of the Reference Standards

Chemical characterization information on the analytical reference materials used in this study is

presented in tabular form below.

Table 2. Characterization of the Analytical Reference Standards in Study FACT TOX-003

Expiration Storage Chemical Lot Physical
Refer: ula Acron So +re o i
ence Standard / Form ym urce Date Conditions Number Description Purity
Ambient Light colored
M 08/31/01 tom o 171 , 86.4%
Potassium Perfluorooctanesulfonate a Ambient White
KPF
CaF17505-K+ 0S M 2010 tom 0 193 crystals 88.0%
Ambient . c
3M 2010 {emperature 215 White powder TBD
N-Ethyl Perfluorooctanesulfonamido ethyl M 11/26/01 ' ermre 936 Amg:idwa:q NA*
alcohol EtFOSE-OH Ambient Ambor
waxy
CsF17S02N(CzHs)CH.CH.OH M 2010 femperature Unknown (SD013) solid 88.9%
Sodium
Perfluorooctanesulfonylamido(ethyl) Ambient Yellow to amber d
acetate M 01/01/2010 temperature 617 liquid TBD
PFOSAA®
CsF17S02N(CH2CH3)CH,COO-Na
Perfluorooctanesulfonylamido(ethyl)acid aM 01/01/2010 Ambient Unknown Light yellow TBD°
CsF17S02N(CH,CH3)CH-COO- H temperature | (98-0207-0303-3) powder
s Ambient 12353 Amber to brown .
Perfluorooctanesulfonylamide PFOSA M 01/01/2010 temperature waxy solid NA
CsF17SO2NH; Ambient Light yellow c
3M 01/01/2010 tem o L15709 solid TBD
Ambient o Amber waxy ¢
Perfluorooctanesulfonylethylamide PFOSEA M 01/01/2010 temperature 529 solid 8D
CgF17SO2NHCHCH3 aM 01/61/2010 Ambient Unknown Amber waxy NA*
temperature (TN-A-1885) solid
CoF17S0:N(H)CH:COOH M556 3M 01/01/2010 temperature NB113047-80 White powder TBD
1H, 1H, 2H, 2H- Ambient
Tetrahydroperfluorooctanesulfonic acid THPFOS ICN 01/01/2010 femperature 59909 Brown powder NA*
CsH4F13SOsH
s . *Target analyte is PFOS, CyF 17805
;T;’iﬁ‘oﬁeec"“a”s‘ed and cannot be characterized. >Target analyte is CaF17S0,{(CH,CHa)(CH.CO0Y}
NA—Not applicable “Unless ctherwise indicated, at the time of quantitation, the purity for all analytes was
TBD—To be determined gesumed foba 100%.

Dose Confirmation Analyses

®For reference lot 617, a purity of 53.82% was used for PFOSAA resuft quantitation.

Dose preparation methods and analysis were performed by Covance, using a validated
analytical method provided by Covance (MP-M312-MA), and are reported separately (Reference

Covance 6329-228).

3M Environmental Laboratory

3M Environmental Laboratory

Page 11

Page 11



3M Medical Department Study: T-6316.1 Analytical Report: FACT-TOX-003
LRN-U2104

3M Medical Department Study: T-6316.1 Analytical Report: FACT TOX-003
LRAN-U2104

Method Summaries

Following is a brief description of the methods used during this analytical study by the 3M
Environmental Laboratory. Detailed descriptions of the methods used in this study are located in
Appendix C.

Data collected prior to November 1999 was reworked in 2000 to accommodate improvements in
data reduction methods. Both the original and “reworked” data are archived; reworked data is
presented in the final results. The improved methods are documented in the form of method
modifications.

As the present study progressed, more advanced methods evolved and earlier methods were
used with deviations until amendments to the protocol were written. Protocol and method
deviations are located in Appendix B of this report.

3M Environmental Laboratory

PREPARATORY METHODS

e FACT-M-1.0. “Extraction of Potassium Perfluorooctanesulifonate or Other Anionic
Fluorochemical Surfactants from Liver for Analysis Using HPLC-Electrospray/Mass
Spectrometry”. This method was used for week 4 samples extracted on 6/9/98 and week 14
samples extracted on 7/17/98.

s FACT-M-3.0, “Extraction of Potassium Perfluorooctanesulfonate or Other Anionic
Fluorochemical Surfactants from Serum for Analysis using HPLC-Electrospray/Mass
Spectrometry”. This method was used for week 4 samples extracted on 5/27/98 and week 14
samples extracted on 7/15/98.

o ETS-8-4.1, “Extraction of Potassium Perfluorooctanesulfonate or other Fluorochemical
Compounds from Serum for Analysis using HPLC-Electrospray/Mass Spectrometry”. This
method was used for week 53 samples extracted on 4/20/00, and week 105 samples
extracted on 6/29/00.

o ETS-8-6.0, “Extraction of Potassium Perfluorooctanesulfonate or other Fiuorochemical
Compounds from Liver for Analysis using HPLC-Electrospray/Mass Spectrometry”. This
method was used for week 53 and week 105 samples extracted on 4/14/00.

An ion-pairing reagent was added to the sample and the analyte ion pair was partitioned into
ethyl acetate (FACT-M-1.0 and FACT-M-3.0) or MIBE (ETS-8-4.1 and ETS-8-6.0). 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 then filtered through a 3 cc plastic
syringe attached to a 0.2 um nylon filter into glass autovials.

3M Environmental Laboratory Page 12
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ANALYTICAL METHODS

FACT-M-2.0, “Analysis of Liver Extracts for Fluorochemicals Using HPLC-Electrospray/Mass
Spectrometry”.

FACT-M-4.0, “Analysis of Fluorochemicals in Serum Extracts Using HPLC-Electrospray/Mass
Spectrometry”.

ETS-8-5.1, “Analysis of Potassium Perfluorooctanesulfonate or other Fluorochemicals in
Serum Extracts Using HPLC-Electrospray/Mass Spectrometry”.

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

The analyses were performed by monitoring one or more product ions selected from a single
primary ion characteristic of a particular fluorochemical using HPLC-ES/MS/MS. For
example, molecular ion 499, selected as the primary ion for PFOS (CgF1,SOj3’) analysis, was
fragmented further to produce ion 99 (FSO3). The characteristic product ion 99 was
monitored for quantitative analysis.

ANALYTICAL EQUIPMENT

The actual analytical equipment settings used in the present analytical phase of this study 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™ C,; 2x50 mm (5 Hm)

Column temperature: Ambient

Mobile phase components:

Component A: 2mM ammonium acetate
Component B: methanol

Flow rate: 300 pL/min
Injection volume: 10 pL
Solvent Gradient: 9.0 minutes

Time (minutes) %B

0.0 40%
1.0 40%
45 95%
6.5 95%
7.0 40%
9.0 40%
3M Environmental Laboratory Page 13
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Mass Spectrometer:mMicromass‘m API/Mass Spectrometer Quattro Il Triple Quadrupole system
Software: Mass Lynx 3.1, 3.2, 3.3, 3.4
Cone Voltage: 30-60 V
Collision Gas Energy: 25—-45 eV
Mode: Electrospray Negative
Source Block Temperature: 150°C £10°C
Electrode: Z-spray
Analysis Type: Multiple Reaction Monitoring (MRM)

Table 3. Target lons Monitored in 3M Laboratory Analyses

Target Analyte Primary fon (amu) Product lon (Amu)
PFOS 499 80, 99, 130
PFOSA 498 78
PFOSAA 584 83, 169
EtFOSE-OH 630 59
PFOSEA 526 65
M556 556 65, 78, 83, 169
THPFOS 427 80

Data Quality Objectives and Data Integrity

The following data quality objectives were indicated in the method performance section of ETS-

8-5.1, Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemicals in Serum

Extracts Using HPLC-Electrospray/Mass Spectrometry and ETS-8-7.0, Analysis of Potassium
Perfluorooctanesulfonate or Other Fluorochemicals in Liver Extracts Using
HPLC-Electrospray/Mass Spectrometry:

3M Environmental Laboratory

3M Environmental Laboratory

Acceptable Spike Recoveries: 70-130%.

Linearity: The coefficient of determination (r?) equal to or greater than 0.980.

Acceptable Precision: Precision is better than 30% for the method.

Limits of Quantitation (LOQ): The LOQ is equal to the lowest acceptable standard in the
calibration curve.
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Data Summary, Analyses, and Results

Data quality objectives for the analytical phase of this study outlined in the 3M Environmental
Laboratory protocol for FACT TOX-003 (see Appendix B) were met with the exceptions noted in
this report.

Summary of Quality Control Analyses Resuilts

Linearity: The coefficient of determination (r?) of the standard curve was >0.980.

Calibration Standards: Quantitation of the target analytes was based on linear regression
analysis weighted 1/x of a single, opening or two bracketing extracted matrix curves for each
group of samples. Rat and rabbit sera were used for matrix curves in sera analyses, while
rabbit liver was used for matrix curves in liver analyses. 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 may have been deactivated. Quantitation of each analyte was based on the
response of one or more specific product ion(s) using the multiple reaction monitoring mode
of the instrument (see Appendix C, Analytical Methods). Calibration standards were prepared
to run, undiluted, approximately within the linear range of the instrument (approximately 5—
1000 ng/g).

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 theoretical value), and is at least
two times the analyte peak area detected in the surrogate matrix blanks. (See Appendix D).

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 fluorochemicals in
unexposed rat sera and liver, rabbit sera and liver were selected as suitable surrogate
matrices for method blanks.

Precision: Instrumental precision was determined by replicate injections of a single serum
extract from a related study (TOX-001). Instrumental precision was determined for PFOS,
PFOSAA, and M556; variation was less than 8.5% for all targeted analytes.

Matrix Spikes: Sera—Matrix spike samples were prepared from control rat sera along with
each batch of sera samples. Samples were spiked between 75-250 ng/mL, levels that
approximate the levels detected in Groups 8 and 9 samples, depending upon the analyte.
All spikes were prepared to run, undiluted, within a ten-fold limit of the linear range of the
calibration curve. For some analytes, samples for some high dose animals may be much
hlgher than the range of these prepared spikes. Sera matrix spike recoveries are presented
in tabular form below.
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Table 4. Matrix Spikes—Sera

Average
# of Spikes Spike
Prepared Recovery Range Standard Deviation
PFOS 8 111% 73-144% 27%
PFOSA 8 107% 79-126% 16%
PFOSAA 8 106% 74-140% 26%
M556* 4 139% 108-174% 35%
EtFOSE-OH 4 39% 16-61% 25%
PFOSEA 4 66% 36-90% 28%

M556 was identified as a metabolite of EtFOSE-OH after initiation of the analytical work. Standard material was
unavailable and had to be synthesized. No M556 data is provided for the Week 4 through Week 14.

Liver—Matrix spike samples were prepared from a control group rat liver specimen along with
each batch of liver samples. Samples were spiked between 100-500 ng/g, levels that
approximate the levels detected in Groups 8 and 9 samples, depending on the analyte. All
spikes were prepared to run, undiluted, within a ten-fold limit of the linear range of the calibration
curve. For some analytes, samples for some high dose animals may be much higher than the
range of these prepared spikes. Liver matrix spike recoveries are presented in tabular form
below.

Table 5. Matrix Spikes—Liver

Average
# of Spikes Spike
Prepared Recovery Range Standard Deviation
PFOS 12 94% 65-137% 23%
PFOSA 12 87% 58-132% 23%
PFOSAA 12 96% 53~200% 39%
M556* 6 103% 80-122% 18%
EtFOSE-OH 4 118% 77-154% 39%
PFOSEA 6 108% 69-144% 27%

'M556 was identified as a metabolite of EtFOSE-OH after initiation of the analytical work. Standard material
was unavailable and had to be synthesized. No M556 data or QC is provided for the W eek 4 through Week
14 samples.

e Surrogates: The surrogate (THPFOS) was added to all samples and standards, with the
exception of Week 4 liver and sera samples. THPFOS was not used for quantitation, but was
used to monitor for gross (+50%) instrument failure.
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Statement of Data Quality

It is not possible to verify true recovery of endogenous analyte from tissues without radio-labeled
reference material. The only measurement of accuracy available at this time, matrix spike
studies, indicate that the sera and liver data can be considered to be accurate to within one
standard deviation of the average fortified samples recovery. Refer to Tables 4 and 5 for matrix
spikes from each analyte and matrix.

The results of quality control analyses (curve fit, CCVs, and MS/MSDs) for EtFOSE-OH and
PFOSEA were inconsistent and indicate that data presented for this analyte should be
considered to be qualitative only. Values for these analytes are presented in data tables in the
spirit of full disclosure, but should not be used in any quantitative assessment of the data.

Summary of Sample Results

PFOS results (those obtained using lot # 171 and #193) and EtFOSE-OH results (those
obtained with lot # SD013) have been corrected for purity of the analytical reference material.
Uncorrected results are noted in the data tables.

¢ Samples from Control Animals: The target analytes were often detected in the sera and
liver samples from the control animals. These levels were usually lower than those found in
the low dose test animals.

o Samples from Dosed Animals: In general, target analytes were present in the sera and liver
samples in the dose group. Detailed sample data tables are presented in Appendices D and
E.

Statistical Methods and Calculations

Statistical methods were limited to the calculation of means and standard deviations. See
Appendix F for example calculations used to generate the liver and serum sample data in
FACT TOX-003.

Statement of Conclusion

Under the conditions of the present studies, the concentrations of PFOS, PFOSA, PFOSAA,
EtFOSE-OH, M556, and PFOSEA were determined in the sera and liver of rats dosed with N-
Ethyl Perfluoroctanesuifonamido Ethanol during the in-life phase of the study.

References

Covance Study No.: 6329-228 titled: 104-Week Dietary Carcinogenicity Study with Narrow
Range (98.1%) N-Ethyl Perfluorooctanesulfonamido Ethanol in Rats
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Appendix A: Chemical Characterization and Control Matrices

Table 6. Characterization of the Control Matrices Used for Sera Analyses in Study FACT TOX-003

Control Matrix Rat Serum Rat Serum Rabbit Rabbit
Serum Serum
Source Sigma Sigma Sigma Sigma
Expiration Date 2010 01/01/2010 01/01/2010 2010
Storage 0 o, 20° o, -90°, 0 _00°, 0
Conditions -20°C £10°C 20°C £10°C 20°C £10°C 20°C £10°C
Chemical Lot # 17H9306 19H89291 47H4641 118H8418
Physical . .
Description Rat Serum Rat Serum Rabbit Serum Rabbit Serum

Table 7. Characterization of the Control Matrices Used for Liver Analyses in Study FACT TOX-003

Control Matrix Rabbit Liver Rabbit Liver Rabbit Liver

Source Covance Covance Covance
Laboratories, Inc. | Laboratories, Inc. | Laboratories, Inc.

Expiration Date 2010 2010 2010
Storage Conditions -20°C £10°C -20°C £10°C -20°C £10°C
Chemical Lot # F00014 F00007 FO0016
Physical - s -
Description Rabbit Liver Rabbit Liver Rabbit Liver

Table 8. Characterization of Test Article in Study FACT TOX-003

Test Article
EtFOSE-OH

Chemical Name N-Ethyl Perfluorooctanesulfonamido ethanol

T-6316
Source 3M
Expiration Date 11/26/01
Storage Conditions Ambient temperature
Chemical Lot # (30035, 30037, 30039)
Physical Description Light yellow, waxy solid/flakes:
Purity 97.4%
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Appendix B: Protocol, Amendments and Deviations
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COVANCE

THE DEVELOPMENT SERVICES COMPANY

Sponsor:
3M
St. Paul, Minnesota

PROTOCOL

Study Title:
" "104-Week Dietary Carcinogenicity Study with Narrow Range (98.1%) N-Ethy]
Perfluorooctanesulfonamido Ethanol in Rats
Date:

April 1, 1998

Performing Laboratory:
Covance Laboratories Inc.

3301 Kinsman Boulevard
Madison, Wisconsin 53704-2595

Laboratory Study Identification:
Proposal No. 23124A

Covance 6329-228
3M T-63il.1
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Study
104-Week Dietary Carcinogenicity Study with Narrow Range (98.1%) N-Ethyl
Perfluorooctanesulfonamido Ethanol in Rats

Purpose
To assess the carcinogenicity of the test material when administered in the diet to rats for
at least 104 weeks

Sponsor

3M

Toxicology Services

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

Study Monitor

Andrew M. Seacat, PhD

3M

Telephone No.: 612.575.3161
Facsimile No.: 612.733.1773

Stady Location

Covance Laboratories Inc.

3301 Kinsman Boulevard
Madison, Wisconsin 53704-2595

Mailing Address: PO Box 7545
- Madison, Wisconsin 53707-7545

Study Director

Peter J. Thomford, PhD
Covance Laboratories Inc.
Telephone No.: 608.241.7207
Facsimile No.: 608.242.2736
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Toxicologist
Thomas E. Ryan, BS
Covance Laboratories Inc.

Proposed Study Timetable
In-Life Start Date: April 6, 1998
In-Life End Date: April 5, 2000

Regulatory Compliance

This study will be conducted in compliance with the Food and Drug Administration Good
Laboratory Practice Regulations as set forth in Title 21 of the US Code of Federal
Regulations, Part 58, issued December 22, 1978 (effective June 20, 1979), and with any
applicable amendments.

Animal Care and Use Statement

All procedures in this protocol are in compliance with the Animal Welfare Act
Regulations, 9 CFR 1-4. In the opinion of the Sponsor and study director, the study does
not unnecessarily duplicate any previous work.

Quality Assurance

The protocol, study conduct, and final report will be audited by the Covance Quality
Assurance Unit (QAU). The proliferation cell nuclear antigen evaluation, data, and report
will be audited by the QAU of Pathology Associates International.

Test Material

) Identification
T-6316 (Narrow Range N-Ethyl Perfluorooctanesulfonamido Ethanol, NEtFOSE)

Lot Numbers
The lot numbers will be maintained in the raw data.

Purity
98.1% NEtFOSE (w/w)
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Stability
Responsibility of the Sponsor

Storage Conditions
At room temperature

Characteristics
Information on synthesis methods, composition, or other characteristics that define the
test material is on file with the Sponsor.

Reserve (Archive) Samples

A reserve sample (approximately 5 g) will be taken and stored at room temperature. This
sample will be transferred to the Sponsor after complétion of the in-life phase to be
retained in accordance with 21 CFR 58.195.

_ Disposition of Test Material
After authorization from the Sponsor, any remaining test material will be returned to:

Andrew M. Seacat, PhD

3M

Toxicology Services

Building 220-2E-02, 3M Center
St. Paul, Minnesota 55144-1000
Telephone No.: 612.575.3161
Facsimile No.: 612.733.1733

Animals

Species
Rat

Strain
Crl:CD®(SD)IGS BR

Source
Charles River Laboratories, Inc., Raleigh, North Carolina
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Age at Initiation of Treatment
Preferably 6 weeks of age, but not more than 8 weeks of age

Weight at Initiation of Treatment
100 10 300 g

Number and Sex
140 males and 140 females

Identification
Implantable microchip identification device

Husbandry

Housing
Individual (may be group-housed during acclimation)

Diet

Certified Rodent Diet #5002, meal, (PMI Nutrition International) ad libitum, unless
otherwise specified. The diet is routinely analyzed by the manufacturer for nutritional
components and environmental contaminants. Results of specified nutrient and
contaminant analyses are on file at Covance-Madison.

Water
Ad libitum. Samples of the water are routinely analyzed for specified microorganisms
and environmental contaminants. The results are on file at Covance-Madison.

Contaminants
There are no known contaminants in the diet or water at levzls that might interfere
with this study.

Environment

Environmental controls for the animal room will be set to maintain 18 to 26°C, a
relative humidity of 30 to 70%, a 12-hour light/12-hour dark cycle, and a minimum of
10 room air changes/hour. The light/dark cycle may be interrupted to accommodate
study-related activities.
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Acclimation
At least 1 week

Randomization

Selection of animals for the study will be based on body weights, clinical observations,
and other data as appropriate. Animals will be assigned to treatment groups using a
computerized blocking procedure designed to achieve body weight balance with
respect to treatment groups. At the time of randomization, the weight variation of the
animals of each sex used will not exceed +2 standard deviations of the mean weight,
and the mean body weight for each group of each sex will not be statistically different
at the 5.0% probability level.

Justification
Rats historically have been used in safety evaluation studies and are recommended by

appropriate regulatory agencies.

| Group Designations and Dietary Levels

Number of Animals Dietary Levels
Group® Male Female (ppm NEtFOSE)®
8 (Control)*** 70 70 .0
9 (Treated)** 70 70 1

a Groups will be designated as Groups 8 and 9. This study will be located in the same
animal room as Covance 6329-212.

b T-6316 is 98.1% n-ethyl perfluorooctanesulfonamido ethanol (NEtFOSE); dose
levels are expressed as ppm of NEtFOSE.
¢ The control animals will receive the basal diet only.
- d Five animals/sex/group will be sacrificed during Weeks 4 and 14 for hepatocellular
proliferation rate measurements and biochemical analyses (palmitoyl-CoA oxidation).
e Ten animals/sex/group will be designated as interim sacrificz animals and will be
sacrificed after at least 78 weeks of treatment.

Dosing Procedures

Method of Administration
Dietary. Animals will receive test diet for at Jeast 104 weeks.
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Reason for Dosing Route
The potential human exposure is by the oral route.

Dose Preparation

Dose preparations will be mixed at least once every 4 weeks according to the
study-specific mixing procedure developed by Covance. Dose concentrations will be
based on the NEtFOSE content as supplied; the Sponsor has stated the T-6316 is
98.1% NEtFOSE (w/w) as supplied. All dose preparations will be stored at room
temperature.

Retention Samples

Samples (approximately 100 g) will be taken from each dose preparation and stored at
room temperature. Unless used for analyses, these samples will be discarded at least

1 month after completion of the in-life phase.

~ Dose Analyses
By Covance using a method supplied by the Sponsor and validated by Covance

Homogeneity

Homogeneity will be determined for the 1-ppm diet preparation mixed for Week 1.
One sample (approximately 100 g) each from the top, middle, and bottom of the diet
preparation will be collected, divided into three subsamples for extraction and analysis,
and analyzed for test material content. All samples will be stored at room temperature
until analyzed within 7 days of mixing. Homogeneity analysis will be repeated if the
batch size changes by more than 30%.

‘ Stability
The middle homogeneity sample will be analyzed on the day of mixing and serve as
stability time 0. Two additional samples (approximately 100 g each) will be taken
from the 1-ppm diet preparation mixed for Week 1 to establish stability. One sample
will be stored at room temperature for at least 19 days, then analyzed. The other
sample will be stored at room temperature after at least 32 days, then analyzed.
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Dose Confirmation

Samples (approximately 100 g each) will be collected from all dose preparations and
analyzed in duplicate. Homogeneity samples collected from the middle of the dose
preparation for Week 1 will be used for dose confirmation results. All samples will be
stored at room temperature until analyzed.

Observation of Animals

Clinical Observations
Each animal will be observed twice daily (a.m. and p.m.) for mortality and
moribundity, findings will be recorded as they are observed. '

Once prior to treatment and weekly thereafter, each animal will be removed from its
cage and examined; abnormal findings or an indication of normal will be recorded.
The following information on each grossly visible or palpable mass will be recorded.

time of onset
location

size (small or large)
appearance
progression

Body Weights
Prior to treatment (at randomization), weekly for Weeks 1 through 17, once every

4 weeks thereafter, and at Week 105

Food Consumption
Weekly for Weeks 1 through 16 and once every 4 weeks thereafter

Clinical Pathology
Frequency and Number of Animals
Unscheduled Collection

When possible, a blood film will be made and held for possible future examination
from animals sacrificed at unscheduled intervals.
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Scheduled Collections

Hematology, clinical chemistry, urinalysis, and urine chemistry will be done on
10 animals/sex/group during Weeks 14, 27, and 53.

A blood film will be made and held for possible future examination from animals at
scheduled sacrifices after at least 78 and 104 weeks of treatment.

Method of Collection

Hematology, Clinical Chemistry, Urinalyses, and Urine Chemistry

Animals will be fasted overnight; blood will be collected from a jugular vein. The
anticoagulant will be potassium EDTA for hematology tests. Samples for clinical
chemistry will be collected without anticoagulant. Urine will be collected chilled

overnight (approximately 16 hours).

Blood Films

Blood films will be taken as part of the necropsy procedure.

Tests

red blood cell (erythrocyte) count
hemoglobin

hematocrit

mean corpuscular volume

mean corpuscular hemoglobin

mean corpuscular hemoglobin concentration

Hematology

platelet count

white blood cell (leukocyte) count

differential blood cell count

blood cell morphology

reticulocyte smear (made, but not
examined)

Clinical Chemistry
glucose alanine aminotransferase
urea nitrogen gamma glutamyltransferase
creatinine aspartate aminotransferase
total protein calcium
albumin inorganic phosphorus
globulin sodium
cholesterol potassium
total bilirubin chloride
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Urinalysis
appearance glucose
volume ketones
specific gravity bilirubir
pH blood
protein microscopic examination of sediment
urobilinogen
Urine Chemistry
sodium 16 hour excretion of:
potassium sodium
potassium
Serum Analyses

Frequency and Number of Animals

Five animals/sex/group during Weeks 4 and 14 (animals selected for hepatocellular
proliferation and biochemical analyses), five animals/sex/group (from animals
selected for interim sacrifice) after at least 78 weeks of treatment, and five
animals/sex/group at the terminal sacrifice

Method of Collection
Animals will be fasted overnight; blood (approximately 2 mL) will be collected
from a jugular vein. Samples will be collected without anticoagulant.

Sample Handling

Blood samples will be allowed to clot at room temperature and centrifuged.
- Serum samples will be harvested and stored in a freezer set to maintain

-60 to -80°C. Samples will be packed on dry ice and shipped to:

Kris J. Hansen, PhD

3M Environmental Technology and Safety Services
935 Bush Avenue

Building 2-3E-09

St. Paul, Minnesota 55133-3331

Telephone No.: 612.778.6018

Facsimile No.: 612.778.6176
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Samples will be retained by the Sponsor for possible future analysis.
Termination

Unscheduled Sacrifices and Deaths

Necropsies will be done. Animals to be sacrificed will be anesthetized with sodium
pentobarbital, weighed, and exsanguinated. A blood film will be taken as part of the
necropsy procedure for sacrificed animals.

Scheduled Sacrifices

Interim Sacrifices '

During Week 4, five animals/sex/group will be fasted overnight, bled for serum
samples, anesthetized with sodium pentobarbital, weighed, and exsanguinated.
The abdominal cavity of each animal will be opened, the liver will be removed and
weighed, and liver samples will be collected. Animals will be discarded after liver
collection.

During Week 14, five animals/sex/group will be fasted overnight, bled for serum
samples, anesthetized with sodium pentobarbital, weighed, and exsanguinated.
The abdominal cavity of each animal will be opened, the liver will be removed,
weighed, and liver samples collected. Animals will be discarded after liver
collection.

After at least 78 weeks of treatment, 10 animals/sex/group will be fasted
overnight, bled for serum samples (five animals/sex/group), anesthetized with

- sodium pentobarbital, weighed, exsanguinated, and necropsied. A blood film will
be taken as part of the necropsy procedure.

Terminal Sacrifice

After at least 104 weeks of treatment, the remaining anirnals will be fasted
overnight, bled for serum samples (five animals/sex/groub), anesthetized with
sodium pentobarbital, weighed, exsanguinated, and necropsied. A blood film will
be taken as part of the necropsy procedure.
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Postmortem Procedures

Necropsy

The necropsy will include an examination of the external features of the carcass; all
external body orifices; the abdominal, thoracic, and cranial cavities; organs; and
tissues.

Cell Proliferation Tissue Collection and Immunchistochemical Evaluation

At the Week 4 and 14 interim sacrifices, representative sarnples of the left lateral lobe
of the liver and any macroscopic lesions of the liver will be collected and preserved in
zinc formalin.

After fixation, each sample of liver will be embedded in paraffin, and the paraffin
blocks will be shipped to:

Sandra R. Eldridge, PhD

Pathology Associates International

15 Worman's Mill Court, Suite I
Frederick, Maryland 21701

Telephone No.: 301.663.1644, ext. 2201
Facsimile No: 301.663.8994

Proliferation cell nuclear antigen (PCNA) evaluation will be done on the samples. In
addition, liver sections will be stained with hematoxylin and eosin and examined
microscopically. Results will be provided for inclusion in the final report.

Palmitoyl-CoA Oxidase Tissue Collection and Analyses

At the Week 4 and 14 interim sacrifices, a sample (approximately 500 mg) of the right
lateral lobe of the liver will also be collected from each animal and flash-frozen in
liquid nitrogen. The liver tissue will be stored in a freezer set to maintain -60 to -80°C
until analyzed by Covance for palmitoyl-CoA oxidase activity.

Organ Weights

At the Week 79 and terminal sacrifices, the following organs (when present) will be
weighed; paired organs will be weighed separately:
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adrenal (2)
brain
kidney (2)
liver

lung

ovary (2)

spleen

testis (2)

thyroid (2) with parathyroid
uterus with cervix

Organ-to-body weight percentages and organ-to-brain weight ratios will be calculated.

Bone Marrow Sméar

From the femur of each animal at the Week 79 and terminal sacrifices only; made but

not examined

Additional Liver Sample Collection

A portion of the liver will be collected from five animals/sex/group at the interim and
terminal sacrifices and stored in a freezer set to maintain -60 to -80°C. Samples will
be packed on dry ice and shipped to Kris J. Hansen, PhD, 3M Environmental
Technology and Safety Services. Samples will be retained by the Sponsor for possible

future analysis.

Tissue Preservation

The following tissues (when present) from each animal will be preserved in

10% neutral-buffered formalin:

adrenal (2)

brain

cecum

cervix

colon

duodenum

epididymis (2)

esophagus

eye (2)

femur with bone marrow (articular
surface of the distal end)

Harderian gland

heart

leum

jejunum

3M Environmental Laboratory

kidney (2)

lesions

liver

lung with mainstem bronchi
lymph node (mesenteric)
mammary gland (females only)
ovary (2)

pancreas

pituitary

prostate

rectum

salivary gland {mandibular (2)]
sciatic nerve

seminal vesicle (2)

skeletal muscle (thigh)
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skin thymus
spinal cord (cervical, thoracic, and thyroid (2) with parathyroid
lumbar) trachea :
spleen urinary bladder
sternum with bone marrow uterus
stomach vagina
testis (2)
Histopathology

Tissues will be held for possible future examination.

Reports

One copy of each draft report will be sent to the Sponsor. The report for this study will
be included as an appendix to the report for Covance 6329-212. The repori will include
the following information:

Experimental Design and Methods

Results

dose analyses
mortality

clinical observations
body weights

body weight changes

food consumption
test material consumption

clinical pathology results
palmitoyl CoA oxidase activities
macroscopic observations
- cell proliferation assessments (provided by the Sponsor’s designee)

Statistical Evaluation

body weights

body weight changes

food consumption

survival rates

clinical pathology values
palmitoyl CoA oxidase activities

Statistical methods will be those presented in Attachments Nos. 1 and 2. For each sex,
Group 9 will be compared to Group 8 (Control).
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At the end of 1 year after issuance of the audited draft report, if no requested revisions or
instructions to finalize have been communicated by the Sponsor, then the audited draft
report will be considered ‘final' and issued as the final report, signed by the study director,
and submitted to the Sponsor.

Any modifications or changes to the audited draft report requested 1 year after issuance
will be performed at additional cost to the Sponsor.

Record Retention

All raw data, documentation, records, protocol, specimens, and final report generated as a
result of this study, including those items listed below, will be archived in the storage
facilities of Covance-Madison for a period of 1 year following submission of the final
report to the Sponsor. All raw data stored on magnetic media, the protocol and protocol -
amendments, study correspondence, and the original report will be retained by Covance.
One year after submission of the final report, all of the aforementioned materials will be
sent to the Sponsor, and a return fee will be charged. The Sponsor may elect to have the
materials retained in the Covance archives for an additional period of time, and Covance
will charge a storage fee. If the Sponsor chooses to have Covance dispose of the
materials, a disposal fee will be charged.

protocol and protocol amendments
dose preparation records
in-life records
animal receipt
acclimation
animal room maintenance
randomizations
dose administration
clinical observations
body weights
food consumption
sample collection
clinical pathology records
anatomical pathology records
statistical analyses
study correspondence
tissue specimens (wet)
blood and bone marrow slides
final report (original signed copy)

3M Environmental Laboratory Page 34



3M Medical Department Study: T-6316.1 Analytical Report: FACT-TOX-003
' LRN-U2104

Covance 6329-228
Page 16

The following supporting records will be retained at Covance-Madison but will not be
archived with the study data.

feed analysis records

water analysis records

animal room environment records

refrigerator and freezer temperature records

room temperature records for test material storage
instrument calibration and maintenance records

PCNA evaluation data and paraffin blocks and tissue slides will be retained by Pathology
Associates International.

Serum and liver samples sent to the Sponsor will be retained by the Sponsor
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PROTOCOL APPROVAL

Stz M. il i//ﬂ/t%’

Andrew M. Seacat, PhD Date
Study Monitor
3M :

Peter J. Thomfor
Study Director
Covance Laboratories Inc.

Date
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Attachment No. 1

Statistical Analyses

Levene's test will be done to test for variance homogeneity. In the case of heterogeneity
of variance at p < 0.05, transformations will be used to stabilize the variance. Comparison
tests will take variance heterogeneity into consideration.

One-way analysis of variance (ANOVA) will be used (if applicable) to analyze body
weights, body weight changes, food consumption, continuous clinical pathology values,
and organ weight data. If the ANOVA is significant, Student’s t-test will be used for
control versus treated group comparisons.

If the ANOVA shows significance for body weights at Week 1, one-way analysis of
covariance (ANCOVA) will be used to analyze body weights, with initial body weights as
the covariate. If the ANCOVA is significant, covariate-adjusted means will be used for
control versus treated group comparisons.

Group comparisons (Group 9 versus Group 8) will be evaluated at the 5.0% two-tailed

probability level. Only data collected on or after the first day of treatment'will be analyzed
statistically.
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Attachment No. 2

Adjusted survival data are analyzed by the National Cancer Institute (NCI) lifetable
package. The tests include: Graphical (Kaplan-Meier product-limit estimation curves),
Cox-Tarone binary regression methods for trend and heterogeneity, and Gehan-Breslow
nonparametric methods for trend and heterogeneity.
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COVANCE.>

THE DEVELOPMENT SERVICES COMPANY

PROTOCOL AMENDMENT NO. 1
Covance 6329-228

104-Week Dietary Carcinogenicity Study with Narrow Range (98.1%) N-Ethyl
Perfluorooctanesulfonamido Ethanol in Rats

Sponsor: 3M, St. Paul, Minnesota
Study Monitor:  Andrew M. Seacat, PhD
Testing Facility:  Covance Laboratories Inc., Madison, Wisconsin

Study Director:  Peter J. Thomford, PhD

This amendment modifies the following portions of the protocol:
P

Effective April 23, 1998

1. Page 11, Termination. To reflect the decision to anesthetize animals to be
sacrificed with carbon dioxide, delete the text in this section and replace with the
following:

Unscheduled Sacrifices and Deaths

Necropsies will be done. Animals to be sacrificed will be anesthetized with carbon
- dioxide, weighed, and exsanguinated. A blood film will be taken as part of the

necropsy procedure for sacrificed animals.
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Page 2

- Scheduled Sacrifices

Interim Sacrifices

During Week 4, five animals/sex/group will be fastzd overnight, bled for serum
samples, anesthetized with carbon dioxide, weighed, and exsanguinated. The
abdominal cavity of each animal will be opened, the liver will be removed and
weighed, and liver samples will be collected. Animals will be discarded after
liver collection.

During Week 14, five animals/sex/group will be fasted overnight, bled for
serum samples, anesthetized with carbon dioxide, weighed, and exsanguinated.
The abdominal cavity of each animal will be opened, the liver will be removed
and weighed, and liver samples will be collected. Animals will be discarded
after liver collection.

After at least 78 weeks of treatment, 10 animals/sex/group will be fasted
overnight, bled for serum samples (five animals/sex/group), anesthetized with
carbon dioxide, weighed, exsanguinated, and necropsied. A blood film will be
taken as part of the necropsy procedure.

Terminal Sacrifice
After at least 104 weeks of treatment, the remaining animals will be fasted
overnight, bled for serum samples (five animals/sex/group), anesthetized with

carbon dioxide, weighed, exsanguinated, and necropsied. A blood film will be
taken as part of the necropsy procedure.

2 Page 12, Postmortem Procedures, Cell Proliferation Tissue Collection and
Immunohistochemical Evaluation, Paragraph 1. To reflect the decision to
collect liver samples for proh'feration' cell nuclear antigen e¢valuation at Week 14
only, delete the text in this paragraph and replace with the following:

At the Week 14 interim sacrifice, representative samples of the left lateral lobe of

the liver and any macroscopic lesions of the liver will be collected and preserved in
zinc formalin.
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Protocol Amendment No. 1
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Effective April 28, 1998

3. Page 2, Alternate Study Monitor. To include the alternate study monitor in the
protocol, add the following after "Study Monitor:"

Alternate Study Monitor
Marvin T. Case, DVM, PhD
3M Toxicology Services
Telephone No.: 612.733.5180
Facsimile No.: 612.733.1773

4. Page 6, Group Designations and Dietary Levels, Footnote e. To reflect the
decision to change the Week 79 interim sacrifice to Week 53, delete the text in this
footnote and replace with the following:

Ten animals/sex/group will be designated as interim sacrifice animals and will be
P sacrificed after at least 52 weeks of treatment. :

5. Page 9, Clinical Pathology, Frequency and Number of Animals, Scheduled
Collections, Paragraph 2. The Week 79 interim sacrifice will be moved to
Week 53, therefore blood films will be prepared from animals sacrificed after
52 weeks of treatment. To reflect this decision, delete the text in this paragraph
and replace with the following:

A blood film will be made and held for possible future examination from animals at
scheduled sacrifices after at least 52 and 104 weeks of treatment.

6. Page 10, Serum Analyses, Frequency and Number of Animals. The Week 79
interim sacrifice will be moved to Week 53, therefore serum samples will be
collected from animals sacrificed after 52 weeks of treatment. To reflect this
decision, delete the text in this section and replace with the following:
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Protocol Amendment No. 1
Page 4

Five animals/sex/group during Weeks 4 and 14 (animals selected for hepatocellular
proliferation and biochemical analyses), five animals/sex/group (from animals
selected for interim sacrifice) after at least 52 weeks of treatment, and five
animals/sex/group at the terminal sacrifice

7. Page 11, Termination, Scheduled Sacrifices, Interim Sacrifices, Paragraph 3.
To reflect the decision to change the Week 79 interim sacrifice to Week 53, delete
the text in this paragraph and replace with the following:

After at least 52 weeks of treatment, 10 animals/sex/group will be fasted
overnight, bled for serum samples (five animals/sex/group), anesthetized with
carbon dioxide, weighed, exsanguinated, and necropsied. A blood film will be
taken as part of the necropsy procedure.

8. Page 12, Postmortem Procedures, Organ Weights. To reflect the decision to
record organ weights at the Week 53 interim sacrifice only, delete the text in this
section and replace with the following:

At the Week 53 interim sacrifice, the following organs (when present) will be
weighed; paired organs will be weighed separately:

adrenal (2) ovary (2)

brain spleen

kidney (2) testis (2)

liver thyroid (2) with parathyroid
lung uterus with cervix

- Organ-to-body weight percentages and organ-to-brain weight ratios will be
calculated.

9. Page 13, Postmortem Procedures, Bone Marrow Smear. The Week 79 interim
sacrifice will be moved to Week 53, therefore bone marrow smears will be
collected from animals sacrificed after 52 weeks of treatment. To reflect this
decision, delete the text in this section and replace with the following:
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10.

11.

From the femur of each animal at the Week 53 and terminal sacrifices only; made
but not examined

Page 14, Reports, Paragraph 1. To reflect the decision to provide unaudited
summary reports after the Week 14 and 53 interim sacrifices, delete the text in this
paragraph and replace with the following:

After the Week 14 and 53 interim sacrifices, unaudited summary reports will be
sent to the Sponsor in conjunction with the summary reports for

Covance 6329-212. The summary reports will include a brief description of
methods and results and summary tables of in-life data, clinical pathology data, and
anatomical pathology data. After completion of the study, one copy of each draft

report will be sent to the Sponsor. The report for this study will be included as an

appendix to the report for Covance 6329-212. The report will include the
following information:

Effective May 15, 1998

Page 10, Serum Analyses, Method of Collection. To reflect the decision to
increase the volume collected for serum analyses at the Week 53 and 105
sacrifices, delete the text in this section and replace with following:

Animals will be fasted overnight; blood (approximately 2 mL at the Week 4 and 14
sacrifices, approximately 3 mL at the Week 53 and 105 sacrifices) will be collected
from a jugular vein. Samples will be collected without anticoagulant.
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Protocol Amendment No. |

Page 6
AMENDMENT APPROVAL
4 7% M &/7/ 7%
drew M. Seacat, PhD Date [ °
Study Monitor
M ‘

B

Covance Laboratories Inc.
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COVANCE

THE DEVELOPMENT SERVICES COMPANY

PROTOCOL AMENDMENT NO. 2
Covance 6329-228

104-Week Dietary Carcinogenicity Study with Narrow Range (98.1%) N-Ethyl
Perfluorooctanesulfonamido Ethanol in Rats

Sponsor: 3M, St. Paul, Minnesota
Study Monitor:  Andrew M. Seacat, PhD
Testing Facility:  Covance Laboratories Inc., Madison, Wisconsin
Study Director:  Peter J. Thomford, PhD

This amendment modifies the following portions of the protocol:
Effective April 1, 1998

1. Page 4. To include the vehicle used to dissolve the test material beforc mixing .
with the diet, add the following section. : v

- Vehicle

- Identification
Acetone

Lot Numbers
The lot numbers will be maintained in the raw data.

Purity
On file with the manufacturer

Stability
On file with the manufacturer
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Storage Conditions
At room temperature

Characteristics
Information on synthesis methods, composition, or other characteristics
that define the vehicle is on file with the manufacturer.

Effective June 30, 1998
Page 7, Dosing Procedure, Retention Samples. To reflect the decision to send
retention samples of control diet to the Sponsor, delete the text in this section and
replace with the following:

Samples (approximately 100 g) will be taken from each dose preparation during
the in-life phase and stored at room temperature. Unless used for analyses,
retention samples from the treated groups will be discarded at least 1 month after:
completion of the in-life phase. Samples from control diets prepared for Weeks 14
and before will be shipped to:

Kris J. Hansen, PhD

3M Environmental Technology and Safety Scmccs
935 Bush Avenue

Building 2-3E-09

St. Paul, Minnesota 55133-3331

Telephone No.: 651.778.6018

Facsimile No.: 651.778.6176

Effective July 20, 1998

Page 2, Study Monitor and Alternate Study Monitor. To indicate the change
in the area code, delete the text in these sections and replace with the following:

Study Monitor

Andrew M. Seacat, PhD

3M

Telephone No.: 651.575.3161
Facsimile No.: 651.733.1773
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Alternate Study Monitor
Marvin T. Case, DVM, PhD
3M Toxicology Services

Telephone No.: 651.733.5180
Facsimile No.: 651.733.1773 -

4. Page 4, Disposition of Test Material. To indicate the change in the area code,
delete the text in these section and replace with the following:

After authorization from the Sponsor, any remaining test material will be returned
to:

- Andrew M. Seacat, PhD
3M
Toxicology Services
Building 220-2E-02, 3M Center
~ St. Paul, Minnesota. 55144-1000
Telephone No.: 651.575.3161
Facsimile No.: 651.733.1733

5. Page 10, Serum Analyses, Sample Handling. To indicats the change in the area
" code for the Sponsor, delete the text in these section and replace with the
foIlov_ving:

Blood samples will be allowed to clot at room temperature and centrifuged.
Serum samples will be harvested and stored in a freezer set to maintain
-60 to -80 C. Samples will be packed on dry ice and shipped to:

Kris J. Hansen, PhD

3M Environmental Technology and Safety Services
935 Bush Avenue

Building 2-3E-09

St. Paul, Minnesota 55133-3331

Telephone No.: 651.778.6018

Facsimile No.: 651.778.6176

Samples will be retained by the Sponsor for possible future analysis.
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Protocol Amendment No. 2

Page4

Effective April 9, 1999

6. Page 9, Clinical Pathology, Frequency and Number of Animals, Scheduled
Collections, Paragraph 2. Hematology tests will be done for animals sacrificed at
Week 53 and blood films will not be necessary. Therefore, delete this paragraph
and replace with the following.

A blood film will be made and held for possible future examination from animals at
scheduled sacrifice after at least 104 weeks of treatment.

7. Page 11, Termination, Scheduled Sacrifices, Interim Sacrifices, Paragraph 3.
To reflect the decision to collect clinical pathology samples from animals at the
Week 53 interim sacrifice, delete the text in this paragraph and replace with the
following:

P After at least 52 weeks of treatment, 10 annna]s/sex/group will be fasted
overnight, bled for clinical pathology tests (all animals) and serum samples (ﬁve
animals/sex/group), anesthetized with carbon dioxide, welghcd exsanguinated, -

and necropsied.
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Page 5

AMENDMENT APPROVAL

W e
Date

Andrew M. Seacat, PhD
Study Monitor
M

Study Director
Covance Laboratories Inc.
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COVANCE

THE DEVELOPMENT SERVICES COMPANY

PROTOCOL AMENDMENT NO. 3

Covance 6329-228

104-Week Dietary Carcinogenicity Study with Narrow Range (98.1%) N-Ethyl
Perfluorooctanesulfonamido Ethanol in Rats

Sponsor: 3M, St. Paul, Minnesota
Study Monitor: Andrew M. Seacat, PhD
Testing Facility: Covance Laboratories Inc., Madison, Wisconsin
Study Director: Peter J. Thomford, PhD

This amendment modifies the following portion of the protocol.
. Effective January 26, 2000

1. Page 14, Postmortem Procedures, Histopathology. The Spgonsor has
requested that all tissues from animals in Group 8 and selected tissues from
animals in Group 9 be examined microscopically. To reflect this decision, delete
the text in this section and replace with the following. '

Tissues (as appropriate) from each animal in Group 8 will be embedded in paraffin,
sectioned, stained with hematoxylin and eosin, and examined microscopically.

Lesions, liver, lungs, kidneys, pancreas, thyroid, testes, and mammary glands
(females) from each animal in Group 9 will be embedded in paraffin, sectioned,
stained with hematoxylin and eosin, and examined microscopically. Parathyroids
will be processed with the thyroids, but will not be examined.
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Effective February 18, 2000

2. Page 10, Serum Analyses, Frequency and Number of Animals. To reflect the
decision to collect serum samples from 10 animals/sex/group at termination, delete
the text in this section and replace with the following:

Five animals/sex/group during Weeks 4 and 14 (animals selected for hepatocellular
proliferation and biochemical analyses), five animals/sex/group (from animals
selected for interim sacrifice) after at least 52 weeks of treatment, and

10 animals/sex/group at the terminal sacrifice

3. Page 11, Termination, Scheduled Sacrifices, Terminal Sacrifice.. To reflect the
decision to collect serum samples from 10 animals/sex/group at termination, delete
the text in this section and replace with the following:

After at least 104 weeks of treatment, the remaining animals will be fasted
overnight, bled for serum samples (10 animals/sex/group), anesthetized with
sodium pentobarbital, weighed, exsanguinated, and necropsied. A blood film will
be taken as part of the necropsy procedure.

4. Page 13, Postmortem Procedures, Additional Liver Sample Collection.
decision to collect liver samples from 10 animals/sex/group at termination, delete
the text in this section and replace with the following:

A portion of the liver will be collected from five animals/sex/group at the interim
sacrifice and 10 animals/sex/group at the terminal sacrifice and stored in a freezer

- set to maintain -60 to -80°C. Samples will be packed on dry ice and shipped to
Kris J. Hansen, PhD, 3M Environmental Technology and Safety Services.
Samples will be retained by the Sponsor for possible future analysis.

3M Environmental Laboratory Page 51



3M Medical Department Study: T-6316.1 Analytical Report: FACT-TOX-003
LRN-U2104

Covance 6329-228
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AMENDMENT APPROVAL

[ ochas T Sea] ™ 2 /s foone

Andrew M. Seacat, PhD ’ Date
Study Monitor
3M

U 3B

Date

PMeEr J. Th
- Study Director
Covance Laboratories Inc.
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3M Environmental Laboratory

Protocol - Analytical Study Phase

104-Week Dietary Carcinogenicity Study with Narrow Range N-Ethyl
Perfluorooctanesulfonamido Ethanol in Rats

In-Vivo Study Reference Number: Covance # 6329-228
ue ¥zl

Study Number: FACT-05+498:+ 0©50593.2

Test Material: T-6316

Name and Address of Sponsor: 3M Toxicology Services
Building 220-2E-02, 3M Center
St. Paul, MN 55144-1000

Name and Address of Testing Facility: =~ 3M Environmental Techriology and Services
935 Bush Avenue
St. Paul, MN 55106

Proposed Experimental Start Date: May 25, 1998
Proposed Experimental Termination Date: December 30, 2001

Method Numbers and Revisions
FACT-M-1.0, Extraction of Perfluorooctanesulfonate from Liver for Analysis
using HPLC-Electrospray/Mass Spectrometry
FACT-M-2.0, Analysis of Liver Extracts for Fluorochemicals using HPLC-
: Electrospray/Mass Spectrometry

FACT-M-3.0, Extraction of Perfluorooctanesulfonate from Sera for Analysis
using HPLC-Electrospray/Mass Spectrometry

FACT-M-4.0, Analysis of Sera Extracts for Fluorochemicals using HPLC-
Electrospray/Mass Spectrometry

Author: Lisa Clemen

-~
A O F S 117 Y
Kris J. Hansen, PhD Date Dale Bacon Date

Study Director Study Director Management

MW 5/a5/7
drew M. Seacat, PhD " Date

Sponsor Representative
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1.0 PURPOSE

1.1

1.2

According to this analytical protocol, the 3M Environmental Laboratory will analyze the
tissue and fluid samples from the Covance study number 6329-228, “104-Week Dietary
Carcinogenicity with Narrow Range N-Ethyl Perfluorooctanesulfonamido Ethanol in Rats.”
The collected data will be provided to the sponsor for use in the assessment of toxicological
effects of the test material when administered in the diets of rats for at least 104 weeks.

Data collected in the Environmental Laboratory will be considered non-quantitative screening
data until future studies have been conducted to determine absolute recoveries of specific or
general fluorochemical compounds.

2.0 REGULATORY COMPLIANCE

2.1

3.0

This analytical phase of the study will be conducted in accordance with the FDA Good
Laboratory Practices Regulations 21 CFR 58, with the following exceptions:

2.1.1 The analytical phase is being conducted as a separate study and therefore has a
separate Study Director, protocol, and final report, from those listed in the Covance
protocol 6329-228. ‘

2.1.2 The characterization of the reference material, including purity, identity, and stability,
are the responsibility of the sponsor.

2.1.3 Sample storage stability will not be determined.

TEST MATERIALS

3.1

3.2

33

34
35

Control, and reference Materials and Matrices
3.1.1 Analytical Reference Material: T-6316, from 3M ICP/PCP Division

3.1.2 Analytical Reference Matrix: Rat liver, from Covance and rat serum, from Sigma
Chemical Company.

3.1.3 Analytical Control Material: None.

3.1.4 Analytical Contrel Matrix: Rat liver, from Covance and rat serum, from Sigma
Chemical Company.

Number of Test and Control Samples: Throughout the course of the study, liver and serum
from 140 test animals and 140 control animals will be made available. Samples will be
analyzed as requested by the sponsor or the study director. Other biological tissues (kidney,
bile, dermal application site, and cellular fraction) will be available for analysis if deemed
appropriate.

Identification of Test and Control Samples: The samples will be identified using the
Covance animal identification number that consists of a letter and five-digit number, plus the
tissue identity and day identity (serum).

Purity and Identity of Reference Material: To be determined By Sponsor.
Stability of Reference Material: To be determined by Sponsor.
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Storage Conditions for Reference Materials: Reference materials will be stored at room
temperature (3.1.1), and samples will be stored at -20 + 10cC (3.1.2, 3.1.4). Test and Control
samples will be received according to AMDT-S-10-0.

Disposition of Specimens: Biological tissues and fluids will be retained per GLP Regulation
for the time period required for studies longer than 28 days.

Safety Precautions: Refer to appropriate MSDS. Wear appropriate laboratory attire. Use
caution when handling knives for cutting tissue samples.

4.0 EXPERIMENTAL - Overview

4.1

The tissues from animals dosed as described (Covance# 6329-228), will be available for
analysis for fluorine-containing compounds. At the discretion of the Study Director, a series
of analytical tests can be performed. All high dose and control sera and livers will be
analyzed initially using HPLC-electrospray mass spectrometry to identify fluorine-containing
compounds of interest present in the sera and liver (if any). The screening for organic fluoride
in liver via combustion may be performed to present definitive data for fluorine in the liver.
Based on the findings from these analyses, additional samples, tissues, or fluids may be
analyzed at the discretion of the Study Director to determine the presence of fluorochemicals
in these matrices.

5.0 EXPERIMENTAL - Methods

5.1 Methods (attached):

5.1.1 FACT-M-1.0, “Extraction of Perfluorooctanesulfonate from Liver for Analysis using

' HPLC-Electrospray/Mass Spectrometry”

5.1.2 FACT-M-2.0, “Analysis of Liver Extracts for F luorochemlcals using HPLC-
Electrospray/Mass Spectrometry”

5.1.3 FACT-M-3.0, “Extraction of Perfluorooctanesulfonate from Serum for Analysis
using HPLC-Electrospray/Mass Spectrometry”

5.1.4 FACT-M-4.0, “Analysis of Serum Extracts for Fluorochvmlcals using HPLC-
Electrospray/Mass Spectrometry”

6.0 DATA ANALYSIS

6.1 Quality Control: Matrix spikes will be extracted and analyzed to determine accuracy of the
method. Also, continuing calibration checks will be analyzed to determine response bias.

6.2 Transformations: Any transformations performed on data collected during the analytical

- phase of the study will be documented in the final report.

6.3 Statistics: At the discretion of the Study Director, statistics used may include regression
analysis of serum concentrations with time, averages, and standard deviations of
concentrations for the different dose groups. If necessary, simple tests such as the Student’s
t-test may be applied to determine statistical difference. Any statistical analysis performed
will be documented in the final report.

6.4 Data Reporting: A final data package will be submitted to 3M Toxicology Services. The

data package will include the following with additional data included as deemed appropriate.
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6.4.1 A summary of individual sample results, reported as a concentration (weight/weight,
weight/volume) of fluoride per tissue or fluid, or as the mass of a specific
fluorochemical (HPLC-electrospray mass spectrometry) per unit of tissue or fluid.

6.4.2 A summary of quality control results (continuing calibration checks, method blanks,
instrument blanks, matrix spikes, and matrix spike duplicates).

6.4.3 Certified copies or originals of the written validated methods. 4

6.4.4 Certified copies or originals of sample identification sheets sent from Covance.
6.4.5 Certified copies or originals of study specific raw data.

6.4.6 A summary of key personnel involved with the analytical phase of the study.

6.4.7 A signed QAU statement listing the dates of inspections and reports of findings to
management and Study Director.

7.0 MAINTENANCE OF RAW DATA AND RECORDS

7.1 The following raw data and records (or certified copies thereof) will be maintained in the
study folder in the archives according to appropriate SOPs.

7.1.1 Approved protocol
7.1.2 Approved methods
7.1.3 Data summaries
7.1.4 Study correspondence
"7.1.5 Shipping records
7.1.6 Raw data
7.1.7 Electronic copies of data
7.2 Supporting records to be retained separately from the study folder in the archives according to

SMET & SS SOPs, will include, but not necessarily be limited to the following:

- 7.2.1 Approved validation reports
7.2.2 Training records
7.2.3 Calibration records
7.2.4 Instrument maintenance logs
7.2.5 Standard operating procedures, equipment procedures, and methods
7.2.6 Appropriate specimens

8.0 REFERENCES
8.1 Approved AMDT standard operating procedures.

8.2 Approved ETS standard operating procedures.

9.0 ATTACHMENTS

9.1 FACT-M-1.0, Extraction of Perfluorooctanesulfonate from Liver for Analysis using HPLC-
Electrospray/Mass Spectrometry
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9.2 FACT-M-2.0, Analysis of Liver Extracts for Fluorochemicals using HPLC-
Electrospray/Mass Spectrometry

9.3 FACT-M-3.0, Extraction of Perfluorooctanesulfonate from Serum for Analysis using HPLC-
Electrospray/Mass Spectrometry

9.4 FACT-M-4.0, Analysis of Serum Extracts for Fluorochemicals using HPLC-
Electrospray/Mass Spectrometry
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Study Title
104-Week Dietary Carcinogenicity Study with Narrow Range N-Ethyl
Perfluorooctanesulfonamido Ethanol in Rats

PROTOCOL AMENDMENT NO. 1

Amendment Date:
20 January 2000

Performing Laboratory
3M Environmental Technology & Safety Services
3M Environmental Laboratory

935 Bush Avenue
St. Paul, MN 55106

Laboratory Project Identification
ET&SS LRN-U2104
FACT TOX-003
Covance Study: 6329-228
3M Medical Department Study: T-6316.1

3M Environmental Laboratory
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Amendment Number 1

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

1. PRoTOCOL READS:
The following methods will be used:
FACT-M-1.0, Extraction of Perfluorooctanesulfonate from Liver for Analysis using
HPLC-Electrospray/Mass Spectrometry
FACT-M-2.0, Analysis of Liver Extracts for Fluorochemicals using HPLC-
Electrospray/Mass Spectrometry
FACT-M-3.0, Extraction of Perfluorooctanesulfonate from Sera for Analysis usnng
HPLC-Electrospray/Mass Spectrometry
FACT-M-4.0, Analysis of Sera Extracts for Fluorochemicals using HPLC-
Electrospray/Mass Spectrometry
AMEND TO READ:
The following methods will be used:
ETS-8-4.1, Extraction of Potassium Perfluorooctanesulfonate or Other
Fluorochemical compounds from Serum for Analysis Using HPLC-
Electrospray/Mass Spectrometry
ETS-8-5.1, Analysis of Potassium Perfluorooctanesuifonate cr Other
Fluorochemicals in Serum Extracts Using HPLC-Electrospray/Mass Spectrometry
ETS-8-6.0, Extraction of Potassium Perfluorooctanesulfonate or other
Fluorochemical Compounds from Liver for Analysis using HPI_.C-Electrospray/Mass
Spectrometry
ETS-8-7.0, Analysis of Potassium Perfluorooctanesulfonate or Other
Fluorochemicals in Liver Extracts Using HPLC-Electrospray/Mass Spectrometry
REASON:
The methods originally listed were superseded during the course of the study.

2. ProTOCOL READS:
There is no independent section of the protocol that addresses sample retention.
AMEND TO READ:
Specimens will be maintained in the 3M Environmental Laboratory specimen
archives. Any specimens sent to sub-contract laboratories will be returned to the 3M
Environmental Laboratory upon completion of analysis and submission of the sub-

- contract laboratory(s) final report. Specimens analyzed at sub-contract laboratories
will be returned with the following documentation: the signed original chain of
custody and records of storage conditions while at the sub-contract facility.
REASON:

To define in detail the appropriate disposition of specimens analyzed at subcontract
laboratories.

3M Environmental Laboratory
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3. ProTocCOL READS:
Section 7 states that the following raw data and records will be retained in the study
folder in the archives according to AMDT-S-8: Approved protocol and amendments;
approved methods; data summaries; study correspondence; shipping records; raw
data; and electronic copies of data. Additionally, Section 7 states that supporting
records to be retained separately from the study folder in the archives according to
AMDT-S-8 will include at least the following: Approved validation reports; training
records, calibration records; instrument maintenance logs; Standard Operating
Procedures, Equipment Procedures, and Methods; and appropriate specimens.
AMEND TO READ:
Section 7 states: “The original data, or copies thereof, will be: available at the 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: approved protocol and amendments, study correspondence,
shipping records, raw data, approved final report, and electronic copies of data will
be retained in the archives of the 3M Environmental Laboratory. All corresponding
training records, calibration records, instrument maintenance logs, standard
operating procedures, equipment procedures, and methods will be retained in the
archives of the facility performing each analysis.”
REASON:
To direct subcontract laboratories in the disposition of the items listed above.

4. PROTOCOL READS:
The study director for the present study was identified in the protocol as Kristen J.
Hansen, Ph.D. '
AMEND TO READ:
The role of study director for the present study was reassigned to John L. Butenhoff,
Ph.D., as of 20 January 2000. The previous study director, Kristen Hansen, has
been reassigned to the role of Principle Analytical Investigator.
REASON: .
The role of study director was reassigned in an effort to ensure compliance with
Good Laboratory Practice Standards that outline study personnel requirements
(refer to 21 CFR Part 58).

5. PROTOCOL READS:
The sponsor for the present study was identified as Andrew M. Seacat, Ph.D.
AMEND TO READ:
The role of sponsor for the present study was reassigned to Marvin T. Case, D.V.M.,
Ph.D., as of 20 January 2000.
REASON:
The change was made at the request of the sponsor.
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Amendment Number 1

Amendment Approval

A, [0/2 000

Andrew M. Seacat, Ph.D., Outgoing Sponsor Representative Date

%%ﬂ /944_,__ ‘ /- Fc b — 2000

Kristen J. Hansen, Ph.D., Outgoing Study Director Date
l 6/546-"4.«4,1 —Q’ﬂirL,_ A
Marvin T. Case, D.V.M., Ph.D., Incoming Sponsor Representative Date

John L. Butenhoff, Ph.D., Incoming Study Director Date
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Study Title
104-Week Dietary Carcinogenicity Study with Narrow Range N-Ethyl
Perfluorooctanesulfonamido Ethanol in Rats

PROTOCOL AMENDMENT NO. 3

Amendment Date:
May 4, 2001

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

Project Identification
3M Medical Department Study: T-6316.1
Covance In-Life Study: 6329-228
Analytical Report: FACT TOX-003
3M Laboratory Request No. U2104

Exact C_opy of Originaj
i | O )
Initial Dats
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Protocol FACT TOX-003
Amendment No. 3

This amendment modifies the following portion(s) of the protocol:
1. PROTOCOL READS:
PURPOSE: The FACT TOX-003 protocol does not clearly identify the intended analytes for
the study.
AMEND TO READ:

PURPOSE: Rat sera and liver samples will be analyzed for PFOS, PFOSA, PFOSAA,
PFOSEA, EtFOSE-OH and M556.

REASON:
The target analytes will be clearly specified.

3M Environmental Laboratory
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Protocol FACT TOX-003
Amendment No. 3

Amendment Approval

Mo 7B A5y, 2o s

Marvin Case, D.M.V., Ph. D., Sponsor Representative Date

Qbun 2. W Gune 5 200/

John Butenhoff, Ph.D., Study Director Date

3M Environmental Laboratory

3M Environmental Laboratory Page 64



3M Medical Department Study: T-6316.1 Analytical Report: FACT-TOX-003

Study Title
104-Week Dietary Carcinogenicity Study with Narrow Range N-Ethyl
Perfluorooctanesulfonamido Ethanol in Rats

PROTOCOL AMENDMENT NO. 2

Amendment Date:
. January 8, 2001

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

Laboratory Project Identification
ET&SS LRN-U2104 '
FACT TOX-003
Covance 6329-228
3M Medical Department Study: T-6316.1
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Amendment No. 2

3M Medical Department Study: T-6316.1

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

1. PROTOCOL READS:
1.2 Data collected in the Environmental Laboratory will be considered non-quantitative screening

data until future studies have been conducted to determine absolute recoveries of specific or
general fluorochemical compounds.

AMEND TO READ:
1.2 If matrix spike studies provide accurate representation of recovery of endogenous levels of

PFOS, PFOSA, PFOSAA, PFOSEA, M556, and EtFOSE-OH, the 3M Environmental Laboratory
will provide semi-quantitative data for sera and liver samples collected from test animals.

REASON:
Due to improved analytical methods, the decision was made to change the purpose of the study

results from non-quantitative to semi-quantitative.
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Protocol FACT TOX-608"Y2104
Amendment No. 2

/3;&1 240/

Marvin T. Case, D.V.M., Ph.D., Sponsor Representative

Pl 2 Rltriff

Date

D ?M zZoo ?

John L. Butenhoff, Ph.D., Study Director
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Record of Deviation

1. Identification

Study / Project Na.

Deviation Thpe ~~— OISOP , ethiod” O Equipment Procedure
(Check one) O Protocol (3 Other:

' Docurg%gmber " Date(s) of occurrencg p
70 43

Il. Description:

Required Procedure/process:
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Actual Procedure/process:
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lll. Actions Taken:
(such as amendment issued, SOP revision, etc.)
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Recorded By - Date
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~— Iv. I@ft oq_//Iuay/ Project
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Authorized By (Study_Dtrectoru/PrOJectLead) T
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S}uda Director'. Tohn Bubenof¥ Jponsor  Repreiemtatict. Marv Case %m ’7(;|< %‘
3M Environmental Laboratory Deviation No. |Y %

Form ETS-4-8.0 (assigned by Study Director or Project Lead at the end of €fudy or project)
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Record of Deviation

l. Identification

Study TProjeci No. e e e e e
S %KO DS Cw&/z ce (, 329-22¢8
Deviation Type a SOP A Method O Equipment Procedure
(Check one) O Protocol (O Other:
Document Number Date(s) of occu nce
TS -F—-5./ F-A3%

Il. Description:

Required Procedure/process:

Actual Procedure/process:
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lll. Actions Taken:
(such as amendment issued, SOP revision, etc.)
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| Recorded By Date
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N Ipact on Study/ Prolect
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3M Environmental Laboratory Deviation No. &
Form ETS-4-8.0 (assigned by Study Director or Project Lead at the end of study or project)
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Record of Deviation

I. Identification

Study / Project No. FACT-TOX-003  Covance 6329-228

Deviation Type ~ [OSOP  XMethod []EquipmentProcedure

(Check one) [0 Protocol  [] Other:

Document Number(s): FACT-M-4.0, - Date(s) of occurrence: 07/13/98, 04/21/00,
ETS-8-5.1 04/24/00, 08/15/00, 08/28/00, 08/30/00

Il. Description:

Required Procedure/process:
Section 10.1.1 and 10.1.2 states: “Analyze a method blank and a matrix blank prior to each

calibration curve.”

Actual Proccdure/process

lll. Actions Taken:

(such as amendment zssued SOP revision, etc.)

RecordedBy RS » T~

(a1 o _ osloobo

IV. Impact on Study / Project

Al blanks were analyzed at least once during the course of the study. When blanks were analyzed
after the calibration curve, all control-of-bias practices were followed. In one analysis, blanks were

not analyzed since these blanks had been run previously and did not require reana1y51s In this pamcular

R @h 05/0 %/0/ ,_ |

Authorized By (Study Director / Project Lead) - " Date

4’1‘—/\ Z. W/ M@ﬂé /5/’ zod
Shdy, Diector . Toha Bukenhokt

SPcm or Repruen\'c«%vc Marv Cose W //&u 8”"4} [y

3M Environmental Laboratory Deviation No. 3
Form ETS-4-8.0 (assigned by Study Director or Project Lead at the end of study or project)
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Record of Deviation
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FACT19- 40 v E75-F- 4/

Study / Project No.
FACT -7px- 5 Covonee1329-227
Deviation Type 0 SOP 24 Method O Equipment Procedure
(Check one) O Protocol (O Other:
Document Number | Date(s) of occurrence

51 8

Required Procedure/process:

ll. Description:
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Somple progre.tion.
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(such as amendment issued, SOP revision, etc.)

Illl. Actions Taken:

- A ~
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Recorded By

7

Date

SAL e

IV. Impact on Study / Project

4‘/wfad Agaplilo.

| Recond umrk insicatio rad pucple olimes 208 mi o nel

Authorized By (Study Director / Project Lead) kLh 08/1§lo0 | Date
Ftar 1. FecZaitt Menan TGt |
LD, | St Bopd .
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Record of Deviation

I. Identification

Study / Project No.tox003

Deviation Type ' ‘0SOP Y Method tlEq&iprri'eht Procedure
(Check one) a Protocol O Other:
Document Number:FACT-M-20 ~ Date(s) of occurrence: 08/07/1998

ll. Description:

‘Required Procedure/process: _ B
Section 10.2.1 Analyze a matrix spxke ‘and matrix spxke duphcate with each analys1s ‘Witha

“mxmmum of 2 splkes per batch

Actual Procedure/process: The matrix spike and duplicates were analyzed in an earlier run and

‘were not re-run with this analysis. ]
4 1

lll. Actions Taken:
(such as amendment issued, SOP revision, etc)
ThlS dev1at10n ﬁ'om the stated method is noted

| Resorded By R
Harold Johnson l%qﬂ,{* ] S 4.0 ( May 4, 2001

V. Imba)st on Study / Project
ThlS w111 have no 1mpact on the study

p,;‘ 05/0‘4/0/

Authorized By (Study Director /ProjectLead) ~  Date

crbn . B o tf May IS, 200/

Shaclxo Director & . Yohn Buktahoftd

Sponsor Reprmn}-ajﬁw, Mary Cuse %ﬂ,w..,,\ T Coe 8’/"‘% 210

3M Environmental Laboratory Deviation No. 5
Form ETS-4-8.0 (assigned by Study Director or Project Lead at the end of study or project)
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l. Identification
Study / Project No.
» FACT- Tox- 003 (Covance  [329- 223
Deviation Type aSsop O Method [ Equipment Procedure
(Check one) O Protocol (X Other:
Document Number Date(s) of occurrence
2l CFR 53130 @) () 05/22/45
ll. Description:
Required Procedure/process:
SDbnSDr Renre‘.\en}&}wb prmual DC leukcal Drol'oc.ol Prim' ‘l’n 5‘1111\4
Drre,c}or anmva\ d
Actual Procedure/process:
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lll. Actions Taken:
(such as amendment issued, SOP revision, etc.) ‘
To the tuture anc.lujn ca) Oro“'o(‘,ol will b S.ane,d !’)\,\ the, S?cnsor—
Re,ora,sen*lvl-wc. be.gore. ‘Hw S“u.d\-\. D\r&c:t*nr
Recorded By Date
i A Doerr  otfarn
IV. Impact on Study / Project
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Authorized By £Study Director>/ Project Lead) ' Date
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3M Environmental Laboratory M / G«. % 270/ Deviation No. (a
Form ETS-4-8.0 (assigned by Study Dlrector or Project Lead at the end of studor project)
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Record of Deviation
I. Identification

Study / Project No. FACT-TOX-003  Covance 6329-228

Deviation Type [ SOP ‘X Method (] Equipment Procedure

(Check one) f] Protocol [] Other:

Document Number(s): ETS.87.0 ~ ~ Date(s) of ocoumrence:

04/14/00, 04/17/00
ll. Description:

'Required Procedure/process:

Section 14.3.1 states, “The r*° value for the calibration curve must be 0.980 or better.”

Section 14.3.6 states, “A valid curve must contain at least five active points.” i i

Actual Procedure/process: S

The EtFOSE-OH calibration curve for the Week 104 liver generated on 04/14/00 had an r

“value of 0.9687. }

A four point curve was used to plot the EtFOSE-OH calibration curve for the Week 53

liver,.generated on 04/17/00.

Ill. Actions Taken:

_(such as amendment issued, SOP revision, etc)

These data were flagged in the raw data and this deviation was written.

Recorded By “Date -
Ol A Clone - osloss
IV Impacton Study/Project

EtFOSE-OH data is flagged as qualitative, so these data will not be adversely affected.

| %r 05/04( 0O/

Authorized By (Study Director 7Projeci Lead) 7 pate

Gban 2. Rirlontaty +lay/s; za0/ |

Studu Dechor: John Bubtnhott
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3M Environmental Laboratory Deviation No. q’

Form ETS-4-8.0 (assigned by Study Director or Project Lead at the end of study or project)
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Il. Description:
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I. Identification

Study / Project No. FACT-TOX-003  Covance 6329-228

DevisionType  0SOP X Metho dDEqulpmentProcedure .
(Check one) 0 Protocol  [] Other:

Documnent Number(s): ETS8-5.1 ~  Date(s) of oceurrenice: ~
08/30/00

Il. Description:

Required Procedure/process:

A five point curve or better is used for plotting the calibration curve.

Actual Procedure/process:

A four point curve was used for plotting the PFOSAA calibration curve for the Week 4

serum curve, generated on 08/30/00.

lll. Actions Taken:
‘(._S‘lfcﬁ as amert_ci_me(tt issued, SOP revi;_ipn, etc. )~ -
These data were flagged in the raw data and this deviation was written.

‘Recorded By Date

37; A Clomen | os/oslon

‘ - IV. Impact on Study / Project
These data will not be_adverscly affected. B ' N »
Ll eThen OC paremefens jpere el /7/1 05 /6 4{v|

Authorized By (Study Director / Project Toad) B T
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3M Environmental Laboratory Deviation No. q

Form ETS-4-8.0 (assigned by Study Director or Project Lead at the end of study or project)
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Appendix C: Extraction and Analytical Methods

This appendix includes the following methods:
Preparatory Methods

FACT-M-1.0. Extraction of Potassium Perfluorooctanesuifonate or Other Anionic
Fluorochemical Surfactants from Liver for Analysis Using HPLC-Electrospray/Mass
Spectrometry, (8 pages)

FACT-M-3.0, Extraction of Potassium Perfluorooctanesulfonate or Other Anionic
Fluorochemical Surfactants from Serum for Analysis using HPLC-Electrospray/Mass
Spectrometry, (8 pages)

ETS-8-4.1, Extraction of Potassium Perfluorooctanesulfonate or other Fluorochemical
Compounds from Serum for Analysis using HPLC-Electrospray/Mass Spectrometry,
(14 pages)

ETS-8-6.0, Extraction of Potassium Perfluorooctanesulfonate or other Fluorochemical
Compounds from Liver for Analysis using HPLC-Electrospray/Mass Spectrometry,
(14 pages)

Analytical Methods

FACT-M-2.0, Anaiysis of Liver Extracts for Fluorochemicals Using HPLC-
Electrospray/Mass Spectrometry, (8 pages)

FACT-M-4.0, Analysis of Fluorochemicals in Serum Extracts Using HPLC-
Electrospray/Mass Spectrometry, (8 pages)

ETS-8-5.1, Analysis of Potassium Perfluorooctanesulfonate or other Fluorochemicals in
Serum Extracts Using HPL.C-Electrospray/Mass Spectrometry, (9 pages)

ETS-8-7.0, Analysis of Potassium Perfluorooctanesulfonate or cther Fluorochemicals in
Liver Extracts Using HPLC-Electrospray/Mass Spectrometry, (10 pages)

3M Environmental Laboratory
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3M ENVIRONMENTAL LABORATORY

METHOD
EXTRACTION OF POTASSIUM PERFLUOROOCTANESULFONATE OR OTHER ANIONIC

FLUOROCHEMICAL SURFACTANTS FROM LIVER FOR. ANALYSIS USING
HPLC-ELECTROSPRAY/MASS SPECTROMETRY :

Method Number: FACT-M-1.0 Adoption Date: 5/24 /57
Revision Date: /4

Author: Lisa Clemen

Approved By:

f‘./ A . - o/ -
o e | _5/ec/7¢
Laboratory Manager _ Date
kAMJM vl’(”—' | slet 14€
Group Leader } AU - Date
(:)ébc A (&W _ _ | -5/1?/?? _
Technical Reviewer Date _
ST
S |= 3
:)‘" 1.0 SCOPE AND APPLICATION ~ .
5 1.1 Scope: This method is for the extraction of Potassium Perfluorooctanesulfonate (PFOS) or
Qg other fluorochemical surfactants from liver. .
E 2 1.2 Applicable Compounds: Fluorochemical surfactants or other fluorinated compounds.
o S ) 1.3 Matrices: Rabbit, rat, bovine, and monkey livers or other livers as designated in the
N - validation report.
— 2
SR
™ 2 Microsoft 7.0.1/95 FACT-M-1.0 Page 1 of 8
' Extraction of PFOS from Liver
Page 78
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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 Nore.

4.0 WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

4.1.1 Use universal precautions when handling animal livers, fhey may contain
pathogens. : '

5.0 INTERFERENCES _
5.1 There are no known interferences at this time.

4

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 gnndmg 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 I-CHEM vials

7.7 Plastic sampule vials, Wheaton, 6 mL

7.8 Polypropylene centrifuge tubes, 15 mL

7.9 Labels

FACT-M-1.0 . Page 2 of 8
Extraction of PFOS from Liver
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7.10 Syringes, capable of measuring 10 pL to 50 pL
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 Crimp cap autovials

Note: Prior to using glassware and bottles, rinse 3 times with methanol and 3 times w1th Milli-

- Q™ water. Rinse syringes a mlmmum of 9 times with methanol, 3 rinses from 3 separate
vials. 4

8.0 REAGENTS AND STANDARDS
8.1 Reagents

8.1.1 Sodium Hydroxxde (J.T Baker or equivalent), (N aOH) 10N: . weigh ap, proxxmatelg‘
200 grams NaOH. Pour into a 1000 mL beaker contammg 500 liters (L) Milli-Q
“water, mix until all solids are dissolved. Storeina 1 L nalgene bottle.

8.1.2 Sodium Hydroxide (J.T Baker or eqmva]ent) (NaOH) IN. Dilute 10N 1: 10
Measure 10 mL of the 10N NaOH solution into a 100 raL, volumetric flask and
dilute to volume using Milli-Q™ water. Store in a 125 mL nalgene bottle. '

8.1.3 Tetrabutylammonium hydrogen sulfate (Kodak or equivalent), (TBA) 0.5M: Wel%l}
approximately 169 grams of TBA into a 1 L volumetric containing 500 L Milli-Q
water. Adjust to pH 10 usmg 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. Store ina 1 L nalgene bottle.

8.1.3.1 TBA requires a check prior to each use to ensure pH=10. Adjust as
- needed using 1N 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. Store ina 1 L nalgene bottle.

8.1.5 PFOS (3M Speclalty 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
8.2.1 Prepare PFOS standards for the standard curve.
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8.2.2 Weigh approximately 100 mg of PFOS mto a 100 mL volumetric flask and record
the actual weight.

823 I(3r;/ng to volume with methanol for a stock standard of approximately 1000 ppm
pg/mL).

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

82.5 Dilute the stock solution with methanol for a working standard 2 solution of
: approx. 5.0 ppm.

8.2.6 Dilute the stock selution 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 determme
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 mmal cahbratxon curve.
10.2 Contmumg Calibration Checks

10.2.1 Prepare and analyze continuing calibration check samples to determme 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 =340
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 approx1mately 40 g of liver into a 250 mL Nalgene bottle containing 200
mLs Milli-Q™ water. Grind to a homogeneous solution.

11.1.2 If 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 2 15 mL centrifuge tube. Re-suspend
homogeneous solution by shaking between aliquots while preparing a total of
51xteen 1 mL aliquots of homogeneous solution in 15 mL centrifuge tubes.

11.15 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.
Table 1
Approximate Spiking Amounts for Calibration Standards
Working Standard puL Approx. final conc. of
(Approx. Conc.) ' PFOS in liver
- - Blank
0.50 ppm 4 0.010 ppm
0.50 ppm 20 _ 0.050 ppm
0.50ppm 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 nssue, note that the liver has not been packaged with
other tissues.

122 Cut appro'mmately 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 mmals
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. Follow AMDT-EP-22.
12.10 Cap the sample and vortex for 15 seconds: '

FACT-M-1.0 | Page 5 of 8
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12.11 Pipette 1 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 homogenates 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-QT-M water to centrifuge tubes. These will serve as |
instrument blanks. .

12.14 Add 1 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 ethy] 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 centrifugé |
' 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 the same information as in 12.5.

12.19 Put cach sample on the analytical nitrogen evapbrator until dry, approximately 2to 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 this 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 study notebook. -

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations:

13.1.1 Calculate the density of liver (mg) in 1.0 mL homogenzte using the following

equation:
g of Liver x Average weight of ten 1 mL aliquots (mg)
(g of Liver + g of Water)
FACT-M-1.0 " Page6of8
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13.1.2 Calculate actual concentrations of PFOS in calibration standards using the
following equation:

pL of Standard x Concentration (ug /mL) = Final Corcentration (ug/g or mg/kg)
mg Liver / 1 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 biohazard containers, flammable solvent waste is disposed in
high BTU containers, and used glass pipette waste is dlsposed 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 TAnLns, 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 1asing HPLC-Electrospray
' Mass Spectrometry”

20.0 REVISIONS

Revision ' ' Revision
Number. Reason For Revision Date
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Extraction Worksheet for FACT-M-1
Study # Sample - PFOS PFOS PFOS Date and
Number approx. 0.5 ppm | approx. 5 ppm | approx. SO ppm | Initials
set # actual ppm | actual ppm | actual ppm | for Std.
#W #W #W
- H,0 Blank - - -
- Liver Blank - - .
T
TStud i ] fie origimal sheet is located
Blank Liver Homogenate: _ Std.# Liver amount = £
Liver Extraétion Method : Date & Initials
Vortex 15 sec. i :
Pipette 1 mL of Liver Solution
Pipette 1 mL of 0.5 M_TBA, pH 10. Std. #
-| Pipette 2 mL of 0.25 NapC0O3/0.25M NaHCO3 Buffer  Std. #
Pipette 5§ mL of Ethyl Acctate TN-A-
Shake 20 min.
Centrifuge 20-25 min. Centrifuge Speed
Remove a 4 mL aliguot of organic layer
I 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 uL of a ppm std ( __)for a final concentration of
ppm. MS/MSD used sample v . Cont. Checks used same homogenate as for std curve.
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EXTRACTION OF POTASSIUM PERFLUOROOCTANESULFONATE OR OTHER ANIONIC
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(1.0 SCOPE AND APPLICATION

5
3 1.1 Scope: This method is for the extraction of potassium perﬂuorooctanesulfonate (PFOS) or
6~ other fluorochemical surfactants from serum.

O D '
O 1N " 1.2 Applicable Compounds: Fluorochemical surfactants or other ﬂuonnated compounds.
LIS O 1.3 Matnces Rabbxt rat, and bovine serum or other sera as designated in the validation report.
5
3 _
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2.0_SUMMARY OF METHOD

2.1 This method describes how to extract potassium perfluorooctaresulfonate (PFOS) or other
anjonic fluorochemical surfactants from serum using an ion pairing reagent and 5.0 mL of
ethyl acetate. 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
3.1 None.

4.0 WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

4.1.1 Use universal precautions, especiaily laboratory coats, goggles, and gloves when
handling animal serum, 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 - 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 gm)

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  Glass, type A, volumetric flasks

7.5 40 mL glass [-CHEM vials

7.6 Polypropylene centfifuge tubes, 15 mL

7.7 Labels

7.8 Syringes, capable of measuring 10 pL to 50 uL
7.9  Glass, type A, volumetric pipettes

7.10 Graduated pipettes

FACT-M-3.0 ' Page 2 of 8
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7.11 Electronic pipettor, Eppendorf or equivalent
7.12 Timer

7.13 Disposable plastic 3 cc syringes

7.14 Filters, nylon syringe filters, 0.2 pm, 25 mm
7.15 Crimp cap autovials

Note: Prior to using glassware and bottles, rinse 3 times with methanol and 3 times with Milli-
Q™ water. Rinse synnges 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), WNaOH) 10N: weigh approx1mat~::l¥M
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) 1N. Dilute 10N 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 mL Nzlgene bottle.

8.1.3 Tetrabutylammonium hydrogen sulfate (Kodak or eqmvalent), (TBA) 0.5M: Wei%l::
approximately 169 grams of TBA into a 1 L volumetric containing 500 L Milli-(
water. Adjust to pH 10 using approximately 64 mL of 10N NaOH and dilute to
volume with Milli-Q™ water. Add NaOH slowly while adding the last mL of
NaOH because the pH changes abruptly. Store in a 1 L Nalgene bottle.

8.1.3.1 TBA requires a check prior to each use to ensure pH = 10. Adjust as
needed using 1N 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 bring to volume with Milli-Q™ water. Store in a 1 L nalgene bottle.

8.1.5 PFOS (3M Specialty Chemical Division), molecular weight = 538.
8.1.6 Other fluorochemicals, as appropriate. _
8.1.7 Ethyl Acetate, Omnisolv, glass distilled or HPLC grade.
- 8.1.8 Methanol, Omnisolv, glass distilled or HPLC grade.
8.1.9 Serum, frozen liquid from Sigma. |
8.1.10 Control se_ﬁnn received with each sample set.

8.1.11 Milli-Q™ water, all water used in this methdd should be Milli-Q™ water and may
be provided by a Milli-Q TOC Plus system.
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8.2 Standards
8.2.1 Prepare PFOS standards for the standard curve.
8.2.2 Prepare other fluorochemical standards, as appropriate.

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

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

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

82.6 Dilute the stock solution with methanol for a worlcmg standard 2 solutxon of
' approx. 5.0 ppm.

8.2.7 Dilute the stock solution with methanol for a workmg mtandard 3 solutxon of
approx. 0.50 ppm.

9.0_SAMPLE HANDLING :
9.1  All sera are received frozen and must be kept frozen until the extraction is performed.

- -10.0 QUuALITY CON’I'ROL
10.1 Matrix Blanks and Method Blanks

10.1.1 Two 1.0 mL aliquots of the serum are extracted following this procedure and used
as matrix blanks. See section 11.1.2,

10.1.2 Two 1.0 mL ahquots of Milli-Q™ water are exl:racted following th15 procedure and
used as method blanks.

10.2 Matrix Spikes

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

10.2.2 Prepare each spike using serum chosen by the analyst, usually conu'ol serum
. 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 mcluded and may fall in the low-range of the initial
calibration curve.

103 'Contmumg Calibration Checks

10.3.1 Prepare and analyze continuing calibration check samples to determine the
continued linearity of the initial calibration curve.

10.3.2 One check is prepared per group of ten samples. For example, if a sample set =34,
four checks are prepared and extracted.

FACT-M-3.0 Page 4 of 8
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10.3.3 Prepare each continuing calibration check from the same serum used to prep the
initial curve.

10.3.4 The expected concentration will fall within the mid-range of the initial calibration
curve. o '

11.0 CALIBRATION AND STANDARD!ZATION

11.1 Prepare Serum Standards

11.1.1 Transfer 1 mL ofsemm toal5SmL centnfuge tube.

11.1.2 If the majority of serum sample volumes are less than 1.0 mL, extract standards
using serum volumes in the standards equal to the serurn volumes in samples. Do

not extract below 0.50 mL of serum. Record the serum volume on the extraction
sheet.

11. 1 3 Mixor shake between allquots while preparing a total cf sixteen ahquots of serum

in 15 mL centrifuge tubes.

11.1 4 Two 1 mL or appropnate aliquots serve as matrix blanks Typically use the

“standard concentrations and spiking amounts listed in table 1 to splke, in duplicate,
two standard curves for a total of fourteen samples.

11.1. 5 Refer to the validation report FACT—M—3 0-V-1 and FACT-M-4.0-V-1 which lists

¢ the working ranges for calibration curves.
Table 1 T
Approxlmate Spiking Amounts for Standards and Spikes -
Using 1.0 mL of Serum
Working Standard uL Approx. final conc. of
(Approx. Conc.) PFOS in serum
- - Blank
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

11.1.4 See sectidn 13.0 to calculate actual concentrations of PFOS in calibration standards.

11.2 Extract spiked serum standards following 12.6-12.16 of this mzthod. Use these standards to
establish each initial curve on the mass spectrometer.

3M Environmental Laboratory
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12.0 PROCEDURES
12.1 Obtain frozen serum samples and allow to thaw.

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

12.3 Return serum samples to freezer after extraction amount has been removed.

12.4 Record the serum volume on the extraction worksheet. The final methanol volume will
equal the initial serum volume. -

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

12.6 Spike serum with the appropriate amount of PFOS standard as described in section 11.1 or
Table I for the calibration curve standards. Also spike matrix spikes and continuing
cahbranon standards. .

12.7 Vortex mix the standard curve. samples, matrix splke samples, and continuing calibration
samples for 15 seconds.

12.8 Add ! mL 0.5 M TBA and 2 mL of the 0.25 M sodium carbonate/sodium bicarbonate
buffer.

12.9 Usin'g a volumetric pipettc, add 5 mL ethyl acetate.
12.10 Cap each sample and put on the shaker for 20 minutes.

12.11 Centrifuge for 20 to 25 minutes, until layers are well separated Set power on the centnfuge
to approximately 3500 rpm.

12.12 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.

12.13 Put each sample on the analytical nitrogen evaporator until dry, approxilﬁately 2to3
hours.

12.14 Add 1.0 mL or appropriate volume of methanol to each centrifuge tube using a graduated
pipette. (This volume equals the initial volume of serum used for the extraction.)

12.15 Vortex mix for 30 seconds.

12.16 Attach a 0.2 um nylon mesh filterto a 3 cc syringe and transfer the sample to this syringe.
Filter into a 1.5 mL.glass autovial:

12.17 Label the autovial with the study number, animal number and zender, sample timepoint,
matrix, final solvent, extraction date, and analyst(s) who performed the extraction.

12.18 Cap and hold for HPLC-electrospray/mass spectrometry analysis. Extracts may be stored
at 4° C until analysis.

12.19 Complete the extraction worksheet, attached to this document, and tape to page of study
notebook.

FACT-M-3.0 Page 6 of 8
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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 followmg equation:

mL of Standard x Concentration (ug/ml) = Final Concentration (ug/mL)
mL of Standard + Initial Serum Volume (mL) =~ of PFOS in Serum

14.0 METHOD PERFORMANCE
14.1 The method detqcﬁon'Mt 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 biohazard containers, flammable solvent waste is dlsposed in

high BTU containers, and used glass pipette waste is disposed in brokén glass contamers ,
located in the laboratory.

16.0 RECORDS

16.1 Complete the extraction worksheet attached to this mcthod and tape into the study
notebook.

170 TABLES, DIAGRAMS, FLOWCHARTS, AND VALIDATION DATA
17.1 The validation report associated with this method is FACT-M-3.0 & 4.0-V-1.

18.0 REFERENCES
18.1 None

19. 0 AFFECTED DOCUMENTS

19.1 FACT-M-4, “Analysis of Serum Extracts for Fluorochemxcals using HPLC-Electrospray
Mass Spectrometry” »

20.0 REVISIONS

Revision | _ Revision
Number. _ Reason For Revision Date
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Extraction Worksheet for FACT-M-3
Study # Sample PFOS PFOS PFOS 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 - - -
- Serum Blank - - N
- i
T
' Study number where the original worksheet is located,
|Blank Serum Std# - Serum amount = g
Serum Extraction Method Date & Initials
Vortex 15 sec.
| Pipette Serum Volume ml,
Pipette 1 mL of 0.5 M TBA, pH 10. Std. #
Pipette 2 mL of 0.25 NayC07/0.25M NaHCO3 buffer _ Std. #
Pipette 5 mL of ethyl acetate TN-A-
Shake 20 min,
Centrifuge 20-25 min,. Centrifuge speed:
Remove a 4 mL aliguot of organic layer
Put on Nitrogen Evaporator to dryness _Evaporator #: Temperature:
Add methanol Volume mL TN-A-
Vortex 30 sec.
{_Filter usine_a 3cc B-D syringe with a 0.2um SRI filter into a 1.5 mL autosample vial
MS/MSD/___Cont. Checks: Spiked _ uLofa____ ppmstd( ) for a final concentration of
ppm. MS/MSD used sample . Cont. Checks used same serum as for std curve.
FACT-M-3.0 Page 8 of 8
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£ 15 & 1.0 SCOPE AND APPLICATION
g 1.1 Scope: This method is for the extraction of potassium perﬂuc»rooctanesulfonate (PFOS)
o or other fluorochemical compounds from serum.
32 1.2  Applicable compounds: Fluorochemical surfactants or other fluorinated compounds.
g Q 9.. 1.3 Matrices: Rabbit, rat, bovine, monkey, and human serum or other fluids as designated in
= the validation report.
< Q
Q
3 : :
2 word 6/95 ETS-8-4.1 Page 1 of 14

Extraction of PFOS from Serum

3M Environmental Laboratory Page 94



3M Medical Department Study: T-6316.1 Analytical Report: FACT-TOX-003

LRN-U2104

2.0 SUMMARY OF METHOD

2.1  This method describes the procedure for extracting potassium perfluorooctanesulfonate
(PFOS) or other fluorochemical surfactants from serum, or other fluids, using an jon
pairing reagent and methyl-tert-butyl ether (MtBE). In this method, seven
fluorochemicals were extracted: PFOS, PFOSA, PFOSAA, EtF OSE-OH, PFOSEA,
MS556, and surrogate standard (see 3.0 Deﬁmtmns) 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 plastlc syringe aitached to a 0.2 pm nylon
filter into glass autovials.

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

3.0 DEFINITIONS

31 PFOS: perﬂuorooctanesulfonate (anion of potassium salt) C,F',,SO;"

3.2 PFOSA: perfluorooctane sulfonylamide C;F,SO,NH, ,

33 . 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,OH

35  PFOSEA: perflucrooctane sulfonyl ethylamide C,F,,SO,N(CH,CH,)H

3.6 MS556: 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 léboratory coats, goggles, and gloves when

handling animal tissue, which may contain pathogens.

5.0 INTERFERENCES _

51

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
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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
7.4  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 pL
7.10  Graduated pipettes

711 'Synnges, disposable plastic, 3 cc

712  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 times with methanol and 3 times with

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

8.0 REAGENTS AND STANDARDS

81 Typel rea%snt 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 sulfaté(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  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
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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 M556 (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 Iargci' volumes than listed m reagent, standard, or surrogate
preparation, adjust accordingly.

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

8.10.2 1 N sodium hydrox1de (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): Wei %x 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 in a 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 1 L volumetric flask and bring to volume with Milli-
Q™ water. StoreinalL 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
(nug/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 methanol for a working standard 2 solution of
approx. 5.0 ppm.
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' 8.11.7 Dilute working standard 1 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 appro :umately 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

91 Al samples are received 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.

4 ' 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 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.

10.24 Prepare one matrix spike and matrix spike duplicate per 40 sa.mples, with a
minimum of 2 matrix spikes per batch.

10.3 Continuing calibration checks

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

10.3.2 Prepare, at 2 minimum, one continuing check per group of 10 samples. For
example, if a sample set = 34, four checks are prepare: and extracted.

10.3.3 Prepare each continuing calibration check from the same matrix used to prepare
the initial curve.
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10.3.4 The expected concentrations will fall within the mid-range of the initial |
calibration curve. Additional splkes 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 ahquots

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 cahbratxon 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 concentratmns 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 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 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
- ‘ !
12.2

12.3
12.4
12.5

12.6

12.7

12.8

‘ 129
12.10
12.11

12.12
12.13

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

- waterbath.

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

Return unused samples to freezer after extraction amounts have been removed.

‘Record the initial volume on the extraction worksheet.

Label the tube with the study number, sample 1D, date and analyst 1mt1a1s See attached
worksheet for documenting the remaining steps.

. Spike all samples, mcludmg blanks and standards, rcady for extraction with surrogate
- standard as described in 11.2. :

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. ,

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

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

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

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

Cap each sample and put on the shaker at a setting of 300 rpm, for 20 minutes.
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 of the organic layer to this clean 15 mL centrifuge tube,

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

12.17 Add 1.0 mL of methanol to each centnfuge 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 atitovial 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) performmg 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 PF OS, or other apphcable 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 (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).

142 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 accu-récy 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 cntena '

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Sarnplé 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 contamers _
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

173  Attachment C, Calibration standard concentration worksheet

18.0 RENCES : :
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 : A 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. S
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Extraction Worksheet ETS-8-4.1

Study # Surrogate Std FC-Mix FC-Mix: FC-Mix Comments

Matrix approx. ppm | approx.0.5pm | approx.Sppm | approx. 50 ppm

Box # actual ppm | actual ppm | actual ppm | actual pPPmM

Wk/Day # # # #

DateSpiked/Analyst
CCv
MS
- MSD
Blank Std # amount = mL
Serum Extraction Method “Date & Initials
Vortex 135 sec. -
Pipette Matrix - Volume mL
Pipette 1 mL of 0.5 M TBA, pH 10. pH = _ Std. #
Pipette 2 mL of 0.25 NayCO3/0.25M NaHCO3 buffer Std. #
Dispense 5 mL of methyl-t-butyl ether TN-A-
ﬁl_m_ke 20 min. Shaker speed:
| Centrifuge 20-25 min. Centrifuge speed:

Remove 2 4 mL aliquot of organic layer
Put on Nitrogen Evaporator to dryness Temperature:
Add methanol Volume mL TN-A-
Vortex 30 sec.
Filter using a 3cc 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
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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 1.74 5.55 | 5 ppb - 1000 ppb
PFOSA 1.51 4.79 | 5 ppb - 1000 ppb
PFOSAA 3.46 20.5 | 5 ppb - 1000 ppb
EtFOSE-OH 11.4 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 statxstxcally
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 ETS-8-4.1 Page 11 of 14
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Compound: PFOS
Prepared range LCR from % Recovery SD
Rabbit Serum |  of standards curve Range Range
(ppb) (ng/mL) (ppb) '
(ng/mL)
Full Range 0.995 -978 24.8-978 83-108 4.67-11.0
Low Curve 4.94 - 248 4.94 - 248 85-104 534.12.0
High curve 97.8-978 97.8-978 85-106 4.84.9.80
X 0.995 - 978 494-978 - | 94111 4.60-105
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
wa Curve 4.93-97.6 $493-97.6 87-105 9.85-14.7
High curve 24.8-976 248-978 93-102 5.08.13.9
X 0.993 - 976 493-976 94-103 5.10-14.5
Compound: PFOSAA .
Prepared range LCR from % Recovery RS
Rabbit Serum of standards curve Range Range
(prb) (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 | 492-974 97.4-974 85-108 4.33-12.5
17X v 0.991-974 9.74-974 95-115 4.11.232
Attachment B: MDL/LOQ Summary ETS-8-4.1 Page 12 of 14
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% Recovery
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Prepared range LCR from 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 4.93-97.6 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 N ,
Preparedrange | LCR from % Recovery RSD
Rabbit Serum | of standards curve Range Range
(ppb) (ng/mlL) (ppb)
| (og/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
/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 4.82-17.9
Low Curve 493 -97.6 9.76 -97.6 -100-105 5.95-18.2
High curve 97.6-976 97.6 - 976 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
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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 PFOSAA EtFOSE PFOSEA ~ M556 All All
Stdconc Stdconc  Stdconc  Stdconc - Stdconc  Std conc Arm't Final vol
ug/mL ug/mL ug/mL ug/mL ug/mL ug/mL spiked ml, mL
0.500 0.507 0.532 0.501 0.521 0.501 0.010 1.015
0.500 0.507 0.532 0.501 0.521 . 0.501 0.020 1.025
5.00 5.07 5.32 - 501 5.21 5.01 0.005 1.010
5.00 5.07 532 - 5.01 5.21 5.01 0.010 1.015
5.00 5.07 532 5.01 5.21 5.01 0.020 1.025
50.0 50.1 53.2 50.1 52.1 50.1 0.005 1.010
50.0 50.1 53.2 50.1 52.1 50.1 0.010 1.015
50.0 50.1 53.2 50.1 52.1 50.1 0.015 1.020
50.0 50.1 53.2 50.1 52.1 50.1 0.020 1.025
Calculated concentrations of standards in the sample matrix
PFOS PFOSA~ PFOSAA  EtFOSE PFOSEA  M556  Surropate Al
Finalconc Finalconc Finalconc Finalconc Finalconc Finalconc: Stdeonc  Am't spiked
ng/mL ng/mL ng/mL ng/mL ng/mL ng/mL ng/mL mL
4.93 5.00 5.24 4.94 5.01 5.13 100 0.005
9.76 9.89 10.4 9.78 9.93 10.2
24.8 25.1 26.3 24.8 25.2 . 25.8 Surropate
433 50.0 52.4 . 49.4 50.1 513 Final conc
97.6 98.9 104 - 97.8 . 99.3 102 ng/mL
248 | 251 263 248 252 258 500
493 500 524 494 501 513
735 746 782 737 749 766
976 989 1038 978 993 1017
Validated ranges — approximate concentrations
Serum PFOS PFOSA PFOSAA EtFOSE-OH PFOSEA MS556
Rabbit 5.00-1000 | 5.00-1000 | 5.00-1000 [ 5.00-1000 | S.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.
Attachment C: Ion Pair Standard Curves ETS-8-4.1 Page 14 of 14
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'METHOD

EXTRACTION OF POTASSTUM PERFLUOROOCTANESULFONATE OR OTHER
FLUOROCHEMICAL COMPOUNDS FROM LIVER FOR ANALYSIS USING HPLC-
ELECTROSPRAY/MASS SPECTROMETRY
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D) 1.0_SCOPE AND APPLICATION :
3 1.1 Scope: This method is for the extraction of potassium perflucrocctanesulfonate (PFOS) or
-z other fluorochemical compounds from liver.
2. 1.2 Applicable Compounds: Fluorochemical surfactants or other fluorinated compounds.
7y 1.3 Matrices: Rabbit, rat, bovine, and monkey livers or other tissues as designated in the
i validation report.
"2
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2.0 SUMMARY OF METHOD

2.1

2.2

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-ferz-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 syringe attached to a 0.2 pm nylor: filter into glass autovials.

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

3.0 DEFINITIONS .

31
3.2
3.3
?.4

35
3.6
3.7

PFOS: perfluorooctanesulfonate (anion of potassium salt) C,F,,30,
PFOSA: perflucrooctane sulfonylamide C,F,,SO,NH,
PFOSAA.: perfluorooctane sulfonylamido (ethyl)acetate C,F,,SO,N(CH,CH,)CH,CO,

EtFOSE-OH: 2(N-ethylperfluorooctane sulfonamido)-ethyl alcchol
C,F,;SO,N(CH,CH,)CH,CH,0H -

PFOSEA.: perfluorooctane sulfonyl ethylamide C,F;,S O,N(CHZCH3)H
M556: C.F,,SO,N(H)(CH,COOH)
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, goggleé, 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
7.2
7.3

1.4
7.5
7.6
7.7
7.8
7.9
7.10
7.1
7.12

1743
7.14
715
7.16
717

Anaytical Report: FACT-TOX-003
LRN-U2104

Gloves

Dissecting scalpels

Eppendorf or disposable pipettes

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

I-CHEM vials, 40 mL glass

Plastic sampule vials, Wheaton, 6 mL (or appropriate size)
Centrifuge tubes, polypropylene 15 mL

Labels

Oxford D1spensor 3.0t010.0ml

Syringes, capable of measurmg 5 uL to 50 pL
Graduated pipettes

Syringes, disposable plastic, 3 cc

Syringe filters, nylon, 0.2 um, 25 mm

Timer

Crimp cap autovials and caps

Crimpers

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

8.0 REAGENTS AND STANDARDS

8.1

8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
8.10

~ wvials.

Type 1 reagent grade water, Milli-Q™ or equwalcnt all water used in this method should
be Milli-Q™ water and be provided by a Milli-Q TOC Plus™ system

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

Tetrabutylammonium hydrogen sulfate(TBA), Kodak or equivalent

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

Methyl-zert-butyl ether, Omnisolv, glass distilled or HPLC grade

Methanol, Omnisolv, glass distilled or HPLC grade
Liver, frozen from supplier
Dry ice from supplier

Fluorochemical standards

8.10.1 PFOS (3M Specialty Chemical Division), molecular weight = 538

ETS-8-6.0
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8.10.2 PFOSA (3M Specialty Chemical Division), molecular weight = 499
8.10.3 PFOSAA (3M Specialty Chemical Division), molecular weigfzt =585
8.10.4 EtFOSE-OH (3M Specialty Chemical Division), molecular weight = 570
8.10.5 PFOSEA (3M Specialty Chemical Diviéion), molecular weight = 527
8.10.6 MS556 (3M Specialty Chemical Division), molecular weight = 557

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

8.10.8 Other fluorochemicals, as appropriate
8.11 Reagent preparation

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

8.11.1 10 N sodium hydroxide (NaOH): Weigh approx:mately 200 g NaOH. Pour into a
1000 mL beaker contammg 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 dalute 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 NaOF (While adding the last mL
of NaOH, add slowly because the pH changes abruptly). Dilute to volume with
M1111-QTM water. Store in a 1 L Nalgene bottle.

8.11.3.1 TBA rcqmres 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,) ard 21.0 g of sodium
bicarbonate (Na.HCO,) into a 1 L volumetric flask and bring to volume with Milli-
Q™ water. Store i nallL 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 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 prepération

8.13.1 Weigh approximately 50-60 mg of surrogate standard 1-H,1-H, 2-H, 2-H,
C,F,3S0,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 approxtimately 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 OUALITS'{ 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 th1s procedure and use
as matrix blanks. Refer to 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.
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10.3.3 Prepare each continuihg 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 a 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 Two1mL aliquots, or other appropriat'e 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 Calibraticn 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
Approxlmate 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 scalpcl This part of the proccdure is best

performed quickly, not allowing the liver to thaw.

.1-2.3 Weigh the sample directly into a tared plastxc 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 grmder apart and clean it with methanol aﬁer 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.

3M Environmental Laboratory
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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 1 mL aliquots of Milli-Q™ water to centrifuge tubes. These will serve as
method blanks.

12.13 Spike all samples, mcludmg 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 dascribed in 11. 1,or Table 1
of that section, for the calibration curve standards. Also prepare matrix spikes and
continuing calibration standa.rds '

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 sodium carbonate/sodium
bicarbonate buffer.

12.18 Using an Oxford Dispenser, add 5 mL methyl-fert-buty] 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 settmg of 3500 rpm, or until layers are well separatcd
12, 21 Label a fresh 15 mL centnfuge tube with the same information as in 12.10.

12.22 Remove 4.0 mL of the organic layer to the fresh 15 mL centrifige 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 centnfuge tube using a graduated pipette.
12.25 Vortex mix for 30 seconds.

12.26 Attach a 0.2 um nylon mesh filter to 2 3 cc 'syringe and transf'er the sample to this syringe.
Filter into a 1.5 mL glass autovial or low-volume autovial wher: 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 analysis.

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 avefage density of the liver homogenate by recording each 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 suspensior)) using the following

equation:
gofLiver 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 ﬂuorochemicé,ls in calibration‘
standards using the following equation:

’ uL, of Standard x Concentration (g /mL) = Final Concentratioﬁ (1g/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 nitial calibration curve.

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

15.0 POLLUTION PREVENTION AND WASTE AGEMENT

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 “TABLES, DIAGRAMS, FLOWCHARTS: AND VALIDATION DATA
17.1 Attachment A, Extraction worksheet

17.2 Attachment B, MDL/LOQ values and summiary
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 ther 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 : Date
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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.S5ppm | approx. 50 ppm

Box # actual ppm | actual ppm | actual ppm | actual ppm

Wk/Day # # : # # :

Date Spiked/Analyst
CCV
MS
MSD

Blank Liver Homogenate: _ Std # .__Liver amount = g
Liver Extraction Method : Date & Initials
Spike surrogate and Standard mix, Vortex 15 sec.
Pipette 1 mL of Liver Solution
Pipette 1 mL of 10.5 M_TBA, pH 10. pH = Std. #
Pipette 2 mL of 0.25 Na3C03/0.25M NaHCO3 Buffer Std. #
Dispense Smi of Methyl-t-Buty] Ether TN-A-
Shake 20 min. Shaker Speed
Centrifuge 20-25 min. : Centrifuge Speed
Remove a 4 mL aliquot of organic layer ]

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 autosample vial

Cont. Cal. Verifications used the same matrix as for the standard curve.
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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 8.45 26.9 | 30 ppb — 1200 ppb

PFOSA . 3.50 11.1 | 12 ppb - 1200 ppb

PFOSAA 24.6 78.3 | 30 ppb — 1200 ppb

EtFOSE-OH 108 345 | 60 ppb — 900 ppb*

M556 82.3 262 | 60 ppb — 1200 ppb

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 fo
the rabbit responses, therefore, their MDL and LOQ will be assumed to be eqmvalent to those
values as determined for the rabbxt 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 _ .
Prepared |- Range of Rangeof ! LCR:fre Rangeof  LCRfrom:
Liver range of average lowstd "o high std h:g‘ﬁ,std{' -
matrix standards curve s curve . : curve oo ourvets
(ppb) (ng/mL) | (ppb) (ng/mL) . (ppb) (ng/mL) =] (ppb) (ng/mL) "(ppbﬁ (n’sf.
Rabbit 6.19 - 1237 12 - 1200 6-300 il 60- 1200

Compound: PFOSA

Prepared Range of Range of
Liver range of average low std
matrix standards curve - curve 5 i
(ppb) (ng/mL) ] (ppb) (ng/mL) . :1 (ppb) (ng/mL) H(P# (ppb) (ng/mL) .(Fpb).(ng/hL)
Rabbit | 6.19-1237 | 12-1200 5 13007 | 60-1200 . 60-1200-.
Compound: PFOSAA -
Prepared " Range of LCRfmm Rangeof - LCRfram- { Range of LCR from.
Liver range of average avecurve | lowstd lowstdi { highstd - 'high std.
matrix standards curve o curve . .curve:.: curve curve
(ppb) (ng/mL) | (ppb) (ng/ml) (ppb) (ng/ml) | (ppb) (ng/mL) (vpﬁ)'-‘(r}slml‘«)' (ppb) (ng/mk) (ppb) (ng/mL)
Rabbit 6.16 - 1232 12-1200 30-1200 | 30-900 ~ 60‘-‘900};': N/A TN/A -
Attachment B: MDL/LOQ Values ETS-8-6.0 _ Page 12 of 16
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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 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 6.17-1235 31-900 31-900 N/A N/A N/A N/A
Compound: PFOSEA _ _
Prepared Range of LCR from | Rangeof LCR from Range of LCR from
Liver range of average avecurve: :| lowstd low std". high std “highstd -
matrix .| standards curve sl curve curve. curve - curve:
(ppb) (g/mL) | (ppb) (ng/mLl) (ppb): (ng/mL) | (ppb) (ng/ml) (ppk). (ngfral) { (ppb) (ng/ml) (ppb) (ng/mL)
| Rabbit | 6.17-1235 | 31-1200 3¥-1200+) NA  NA. | NA NA,
Compound: M556 _
Prepared Range of Rangeof 'ECR'ftofr-:| Rangeof  LCR from
Liver | rangeof average low std Jowstdh ‘| highstd  highstd .
matrix standards curve . “l curve Corourvest-]  curve ¢t curyesn
(ppb) (ng/mL) | (ppb) (ng/mL) i) (ppb) (ngfml) -. Y| (ppb) (ng/mL) - (ppb)(ng?mL
Rabbit 6.17-1235 | 31-1200 NA T “1 NA N
4 : S - L
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Ion Pair Standard Curves — Tissue
Prep date(s): Standard number:
Analyte(s): Equipment number:’
Sample matrix: Final solvent and TN:
Blank liver/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 | PFOSAA | EtFOSE | PFOSEA | M556 Al Al
Stdconc | Stdconc | Stdconc | Stdconc | Stdconc | Stdconc | Std corc 't spiked ' Density
ug/mL ug/mL ug/mL ‘ug/mL ug/mL | ug/mL ug/ml, mL g
0.500 0.500 0.500 0.500 | 0.500 0.500 : 0.002 0167
0.500 0.500 0.500 0.500 0.500 0.500 0.004 0.167
0.500 0.500 0.500 0.500 0.500 0.500 : 0.010 0.167
0.500 0.500 0.500 0.500 0.500 | 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 3.00 5.00 ' 5.00 ) 0010 | 0.167
5.00 5.00 5.00 5.00 5.00 5.00 0.020 0.167
5.00 5.00 5.00 3.00 5.00 5.00 0.030 0.167
50.0 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 | MS556 | 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
ng/g ng/g ng/g ng/g ng/g mL
599" 5.99 5.99 5.99 5.99 5.99 -~ 100 0.005
12,0 12,0 12.0 12.0 12.0 12.0 .
29.9 29.9 299 - 299 29.9 299 Surrogate
59.9 59.9 59.9 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
1198 1198 1198 1198 1198 1198
Validated ranges — approximate concentrations
Liver PFOS PFOSA - PFOSAA EtFOSE-OH POAA PFOSEA
Rabbit 5-1000 ppb 5-1000 ppb 5-1000 ppb 5-1000 ppb 5-1000 ppb 5-1000 ppb
Bovine | Estimates only, use rabbit values.
Rat Estimates only, use rabbit values.
Monkey Estimates only, use rabbit values.
Attachment C: Standard Calculations ETS-8-6.0 Page 14 of 14
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METHOD
ANALYSIS OF FLUOROCHEMICALS IN LIVER EXTRACTS USING
HPLC-ELECTROSPRAY/MASS SPECTROMETRY
Method Number: FACT-M-2.0 R Adoption Date: 5/2,, /49
Revision Date: A)}A
Author: Lisa Clemen
. Approved By:
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Laboratory Manager - Date
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Group Leader , : " Date
fx A Clmu o ' ' 5/21/%%

Technical Reviewer B Date
Sio T
g. A5 | .
=D - 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.
' S 12 Applicable Compounds: Potassium petﬂuorooctanesulfohate, anionic fluorochemical
g J S . surfactants, or other ionizable compounds. )
® LQ 3 1.3 Matrices: Rabbit, rat, bovine, and monkey livers or other livers zs designated in the
a validation report.
i
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2.0 SUMMARY OF METHOD

2.1 This method describes the analysis of fluorochemical surfactants extracted from liver usmg
HPLC-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 . Cautlons'

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.

+ - 422 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
711 Nitrogen gas, refrigerated hqu1d 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.

Word 7.0.1/95 FACT-M-2.0 Page 2 of 8
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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 Ammomum acetate HPLC grade or equivalent.
8.2 Standards

8.2.1 Typlcally one H,0 blank, one livet blank, and seven liver standards are prepared
during the extraction procedure See FACT-M-

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 Analyze 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 m1d-range of the initial calibration curve.

Additional spike concentrations may fall in the low-range of the initial cahbranon
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 reanalyzexl.

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 followmg 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.

FACT-M-2.0 Page 3 of 8
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112 The ¢* 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 maintctnance 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 usmg letter-MO-DAY-last digit of year-sample number, a351gn 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. Set Ionization 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 penodlcally 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 tefore the “Start” button is
pressed on the HP Workstation.

12.2.2.5 Press the “Start” button.

FACT-M-2.0 ' Page 4 of 8
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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 caplllary 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 stzinless 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 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 bxologlcal 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
ana.lyzed '

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 percenf difference using the following equation:

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

FACT-M-2.0 Page 5 of 8
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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 METBOD 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 chromatbgram 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 VALIDATION 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: A
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
4
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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ANALYSIS OF FLUOROCHEMICALS IN SERUM EXTRACTS USING
HPLC-ELECTROSPRAY/MASS SPECTROMETRY

Method Number: FACT-M-4.0 Adoption Date: {1143

Revision Date: \|A

Author: Lisa Clemen

Approved By: . , . | . ’
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Laboratory Manager ‘Date .
424§
Group Leader . Date
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Technical Reviewer . . _ : ~ Date
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TSI

1.0 SCOPE AND APPLICATION
1.1 Scope: This method is for the analysis of extracts of serum or tissue for fluorochemical

surfactants using HPLC-electrospray/mass spectrometry.
1.2 Applicable Compounds: Potassium perfluorooctanesulfonate, ardonic fluorochemical

C
<
@ \Ja . surfactants, or other ionizable compounds.

N - 1.3 Matrices: Rabbit, rat, and bovine serum or other sera as designated in the validation report.

R
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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. 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.

4

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 autosampiler.

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.

FACT-M-4.0 Page2 of 8
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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 serum blank, and seven serum standards are prepared
during the extraction procedure. See FACT-M-3. ‘

9.0 SAMPLE HANDLING

9.1 Fresh serum 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 at 4° C
until analysis can be performed. _

10.0_ QUALITY CONTROL
10.1 Matrix Blanks and Method 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 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, peak shape, etc.) will be assessed
for each run. o

11.0 CALIBRATION AND STANDARDIZATION

11.1 Analyze the extracted serum 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.

FACT-M-4.0 - Page 3 of 8
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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 usmg 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 (Single Ion Recording). Set Ionization Mode as appropriate and mass to 499 or

method.

other appropriate masses. A scan is usually collected along with the SIRs. Save

12.1.3 Typically the sample list begins with the first set of serum standards and ends w1th

the second set of standards.

12.14 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 conditioas 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 = |5 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.

FACT-M-4.0
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12.3 Instrument Set-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 - 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
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 prabe.

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. 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 =  Qbserved Result - Background Resul; x 100
Expected Result

13.1.5 Calculate percent difference using the following equation:

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

FACT-M-4.0 Page 5 of 8
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13.1.6 Calculate actual concentration of PFOS, or other fluorochemical, anion in serum
(ng/mkL):

ug of PFO calc. from std. Curve x Dilution Factor x Final Volume (mL)
Initial Volume of serum (mL)

14.0 METHOD PERFORMANCE |
14.1 The method detection limit is equal to half the lowest standard in the calibration curve.

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 extract waste and flammable solvent is disposed in hlgh 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 folder. Each chromatogram must 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 medium. Record in study notebook. the file name
and location of backup electronic data.

17.0_TABLES, DIAGRAMS, FLowanR'rs.' AND VALIDATION DATA
17.1 Attachment A: FACT-M-4 Data reporting spreadsheet

17.2 The validation report associated with this method is FACT-M-3.0 & 4.0-V-1.

18.0 REFERENCES
18.1 AMDT-EP-31, “Operation of VG Platform Electrospray Mass Spectrometer”

19.0 AFFECTED DOCUMENTS

19.1 FACT-M-3.0, “Extraction of Fluorochemical Anions from Serurn for Analysis Using
HPLC-Electrospray/Mass Spectrometry”
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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 Cone.
Dose 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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.0 _SCOPE AND APPLICATION
1 Scope This method describes the analysis of serum extracts for ﬂuc'rochemlcal surfactants

(,\ using HPLC-electrospray/mass spectrometry.
/\ P 1.2 Applicable Compounds: Fluorochemical surfactants or other fluorinated compounds, or
~ & other ionizable compounds.
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55" 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 sirnilar 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 parent ion.

3.0 _DEFINITIONS

3.1 Atmospheric Pressure Ionization (API): The Micromass Quattrc 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 Ionization (ESI), Atmospheric
Pressure chemical Ionization (APcI), Thermospray, etc. The ionization process in these
techniques occurs at atmospheric pressure (i.e., not under a vacuurm). ’

3.2 Electrospray Ionization (ES, ESI): 2 method of ionization perforined 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 clectrical 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
I triple quadrupole 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 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.
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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. Document any
. modifications in the raw data as method deviations.
6.1.1 Micromass Quattro II triple quadrupole Mass Spectrometcr 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
AR High purity grade nitrogen gas regulated to approxxmately 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 matrix standards are prepared with each analysis. Extracted standards and samples
are stored in capped autovials or capped 15 mL centrifuge tubes until analysis.

ETS-8-5.1 | Page 3 of 9
Analysis of Serum Extract Using ES/MS

3M Environmental Laboratory Page 140



3M Medical Department Study: T-6316.1 Anaytical Report: FACT-TOX-003

9.2

10.0

LRN-U2104

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.

QUALITY CONTROL

10.1

10.2

103

Solvent Blanks, 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.
Matrix Spikes ' ‘

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

10.2.2 Matrix spike duplicates are prepared and analyzed to me«xsure 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 rmd-range of
the initial calibration curve. Additional spike concentrations may fall in the low-
range of the initial calibration curve.

Continuing Calibration Verifications

10.3.1 Continuing calibration verifications are analyzed to venfy the contmued accuracy
of the calibration curve.

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

11.0 CALIBRATION AND STANDARDIZATION

11.1

11.2

11.3

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

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

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 attemptmg 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_PRQCEDURES
12.1 Acquisition Set up

12.2

12.1.1

12.1.2

12.1.3

12.1.4

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.

To create a method click on scan button in the Acquisition control panel and select
SIR (Single Ion Recording) or MRM. Set Ionization Made 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).

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

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.

Using the Autosampler

12.2.1

12.2.2

Set up sample tray accordihg to the sample list prepared in Section 12.1.1.

Set-up the HP1 lOO/autbsampler 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 20mM

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
12.3.2

Refer to ETS-9-24.0 for more details.

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. 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.

12.3.5 Tumn on the nitrogen. A fine mist should be expelled wmth no mtrogen 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 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 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 1 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 ﬂuorochermcal in matrix

(pg/mL):

(ng of PFOS calc. from std. Curve x Dilution Factor) x _lug

(Initial Volume of matrix (mL) + mL of Surrogate Standard) 1000 ng
Final Volume (mL)

ETS-8-5.1 Page 6 of 9
Analysis of Serum Extract Using ES/MS

3M Environmental Laboratory Page 143



3M Medical Department Study: T-6316.1 Analytical Report: FACT-TOX-003
‘ ‘ LRN-U2104

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 cahbranon curve

14.3 Calibration Curves , _
14.3.1 The r* 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
concentratlon

14.5 Continuing Calibration Verifications

14.5.1 Continuing calibration verification percent recoveries must be + 30% of the spiked -
concentration. ' ,

14.6 If criteria listed in this method perfonnance 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 appropnate logbook.

14.7 If data are to be reported when performance criteria have not beer. met, the data must be
footnoted on tables and discussed in the téxt 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 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 ir 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 Perfluorooctanesulfonat= 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 Systerns”

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/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/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 Cone. (ug/mL): Calculated by dividing the initial volume from the concentration
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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: 0/2219%

Revision Date: NA

Author: Lisa Clemen, Glenn Langenburg

Approved By: - ' A '
, :
T B 2 fir
Laboratory Manager Date
WA ~ 3/14199
Group Leader . Date
_.(ZI_)*_A__QPLM- 0%/) 1/99
Technical Reviewer Date
S oM | | |
' 1.0 SCOPE AND APPLICATION
\3 1.1 Scope: This method is for the analysis of liver extracts for ﬂuoro‘.hermcal surfactants using
. S HPLC-electrospray/mass spectrometry.
1 E 12 Applicable Compounds: Fluorochemical surfactants or other fluorinated compounds, or
© N :? other ionizable compounds.
B' ‘22, 1.3 Matrices: Rabbit, rat, bovine, monkey liver, or other tissues as designated in the validation
+= 8 report. :
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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, 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 Ionization (APT): 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 Ionization (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 étmosphéric
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 mass spectrometer is equipped with two quadrupole
. 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
triple quadrupole (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 pattiway 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 Quattro
11 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
employs 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 bér (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 quadruﬁole 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 purity 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 I), 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 pfepared 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 QUALITY 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 Matrix 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 sampieg. With a
minimum of 2 spikes per batch.

110.2.4 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-range 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 sa.mple' extracts.
. The average of two standard curves will be plotted by linear regression (y = mx + b),
weighted 1/x, not forced through the origin, using MassLynx or other suitable software.

11.2 If the curve does not meet requiremehts_ 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

1211

12.1.2

12.1.3

12.1.4

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

To create a method click on method in the Acquisition control panel then mass
spectrometer headings and select SIR (Single Ion 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.

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

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 considersd 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
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%

1.0 min. 40% 60%

4.5 min. 95% 5%

6.5 min. 95% 5%

7.0 min. 40% 60%

9.0 mi. 40% 60%

12.2.2.5 Press the “Start” button.

' 12.3 Instrument Set-up

1231

12.3.2
1233

1234
12.3.5

12.3.6

12.3.7

Refer to ETS-9-24.0, “‘Operation and Maintenance of the Micromass Quattro IT

Triple Quadrupole Mass Spectrometer Fitted with an A'mospheric Pressure .
Ionization Source,” for more details.

Check the solvent level in reservoirs and refill if necessary.

Check the stainless steel capillary at the end of the probe. Usean 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.

Turn on the nitrogen.

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

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.

The instrument uses these parameters at the following se:tﬁngs. 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 is a guide to ensure the
HPLC is operating correctly.)

12.3.7.5 Source block temperature 150°
12.3.7.6 Desolvation temperature 250°

ETS-8-7.0 ' Page 6 of 10
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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 CALCULATIQNS
13.1 Calculations:

13.1.4 Calculate matrix spike percent recoveries using the following equation:

% Recovery = Qbserved Result - Background Result x 1
Expected Result '

13.1.5 Calculate percent difference using ﬁc following equatién:

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

| 13.1.6 Calculate actual concentrations in matrix (ng/g): -

(ng of PFOS calc. from std. Curve x_Dilution Factor) x _1pg
(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 Matrik Spikes o

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.

ETS-8-7.0 Page 7 of 10
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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 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, ixitegration method, and chromatograms ﬁom MassLynx
and store in the study folder.

16.5 Summarize data using suitable software (ExcelAS.(H-) 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 Perfluorooctanesulfonzte 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 DOCUMEN’I"S_

- 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
1 4
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Léboratory 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:

Analytical Report: FACT-TOX-003
LRN-U2104

Concentration

‘ng/g

Group Sample#

Dose

Initial Wt,

—Dilution
Factor

KFinal Cone.
ug/g

Group/Dose: Taken from the study folder.
~ Sample#: Taken from the study folder.

Slope: Taken tfrom linear regression equation.

Concentration (ng/g): Taken from the MassLyr{x integration summary.

Initial 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 Spreadsheet

ETS-8-7.0
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Appendix D: Data Summary Tables

Table 9. FACT TOX-003 Data Summary for PFOS, PFOSA, PFOSAA, EtFOSE, M556 and PFOSEA—Rat Serum (pug/mL)

. PFOS PFOSA PFOSAA EtFOSE* M556 PFOSEA*
Timept Group Avg SD Avg +SD Avg + SD Avg +SD Avg £SD Avg +SD
M <Loq? <LoQ® 0.00460 + 0.00158"
Group 8 (n=5) (n=5) (n=5) NA NA NA
0.0 ppm a b
F <LOQ <LoQ 0.0103 £ 0.00375"
- o NA NA NA
Week 4 (n=5) {n=5) __(n=B)
M 0.174 £0.0510 0.00500 + 0.000125 0.247 £0.195"
Group 9 (n=5) (n=S5) (n=5) NA NA NA
1.0 ppm
E 0.270 + 0.0687 0.00778 + 0.00254 0.294 £0.111* NA NA NA
(n=5) (n=5) (n=5)
M 0.0393 +0.0109 <LOQ° <LoQ?
Group 8 (n=5) (n=5) (n=5) NA NA NA
0.0 ppm ¢ d
F 0.126 + 0.0159 <LOQ <LOQ NA NA NA
Week (n=5) (n=5) (n=5)
14 M 2,19+ 0.733 0.0110 £ 0.000716 0.497 +0.618 NA NA NA
Group 9 (n=5) (n=5) (n=5)
1.0 ppm
E 3.26 + 0.629 0.0164 + 0.00354 0.578 + 0.425 NA NA NA
(n=8) {n=6) (n=6)
M 0.0490 + 0.0352 <LoQ® <LoQ' <LOQ* <LoQ" <LoQ'
Group 8 (n=5) {n=5) {n=5) (n=5) (n=5) (n=5)
0.0 ppm o ¢ n )
F 0.0727 + 0.0565 <L.OQ <L0Q <LoQ’® <LOQ <LoQ’
Week (n=5) (n=5) (n=5) (n=5) (n=5) (n=5)
[ ] )
bt M 1.35 + 0.452 0.00672  0.00251 0.297 £ 0.194 <LoQ® 0.120 + 0.0289 <LoQ'
Group 9 (n=5) {n=5) {n=5) {n=5) {n=5) (n=5)
1.0 ppm .
E 3.02+ 154 0.0102 £ 0.00252 0.273£0.110 <LoQ® 0.202 + 0.0723 <Loq'
(n=5) (n=5) R (n=5) (n=5) (n=5) (n=5)

NA—Not applicable
*Qualitative data on 4 points in calibration curve

**EtFOSE and PFOSEA results are qualitative only.

“LOQ—Limit of Quantitation = 0.0230 pg/mL
®LOQ—Limit of Quantitation = 0.0494 pg/mL
‘LOQ—-Limit of Quantitation = 0.00989 pg/mL

NOTE: Resuits are expressed as group/gender averages + the standard deviation associated with that group/gender.
NOTE: All PFOSA, PFOSAA, PFOSEA, M556, and PFOS Week 4 resulls are not corrected for purity of the reference standard material.

Itis not possible to verify true recovery of endogenous analyte from tissues without radio-labeled reference material. The only measurement of accuracy available at this time, matrix spike studies, indicate that,

% OQ—Limit of Quantitation = 0.0282 pg/mL
°LOQ—Limit of Quantitation = 0.00516 ug/mL
'LOQ—Limit of Quantitation = 0.0253 pg/mL

% OQ—Limit of Quantitation = 0.0225 pg/mL
"LOQ—Limit of Quantitation = 0.00494 pg/mL
'LOQ—Limit of Quantitation = 0.00978 pg/mL

with the exception of PFOSEA and EIFOSE-OH, the sera and liver data can be considered to be accurate to within one standard deviation of the average fortified samples recovery.
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Table 9. (Continued) FACT TOX-003 Data Summary for PFOS, PFOSA: PFOSAA, EtFOSE, M556 and PFOSEA—Rat Serum (ug/mL)
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. PFOS PFOSA PFOSAA EtFOSE** M556 PFOSEA*
Timept Group Avg zSD Avg£SD Avg +SD Avg = SD Avg +SD Avg +SD
M 0.0137 £0.0181 <LoQ® <Loa <LoQ* <Loq' <LoQ™
Group 8 (n=10) (n=10) (n=10) (n=10) (n=10) {n=10)
0.0 ppm
PP F 0.0256 + 0.0145 <LoQ® <LoQy <LoQ* <Loq <LoQ™
Week (n=10) {n=10) {n=10) (n=10) {n=10) (n=10) _
105 M 1.12+1.10 0.00720 + 0.00330 0.252 +0.160 <Loa* 0.0645 + 0.0445 <LoQ™
Group 9 _(n=10) (n=10) {n=10) __(n=10) {n=10) _(n=10)
0
1.0ppm F 1.61 £ 0.631 0.00797 + 0.00198 0.259 + 0.156 <LoQ* 0.0868 + 0.0294 <LoQ™
{n=10) (n=10) (n=10) {n=10) (n=10) _(n=10)

**EtFOSE and PFOSEA resuilts are qualitative

only.

#LOQ—Limit of Quantitation = 0.0230 pg/mL
°LOQ—Limit of Quantitation = 0.0494 pg/mL

‘LOQ—Limit of Quantitation = 0.00983 pg/mL

%.OQ—Limit of Quantitation = 0.0282 pg/mL
*LOQ—Limit of Quantitation = 0.00516 pg/mL
'LOQ—Limit of Quantitation = 0.0253 pg/mL.
9.0Q—Limit of Quantitation = 0.0225 pg/mL

PLOQ—Limit of Quantitation = 0.00494 ug/mL
'LOQ—Limit of Quantitation = 0.00978 pg/mL
% OQ—Limit of Quantitation = 0.00503 pg/mL

NOTE: Results are expressed as group/gender averages + the standard deviation associated with that group/gender.

NOTE: All PFOSA, PFOSAA, PFOSEA, M556, and PFOS Week 4 results are not corrected for purity of the reference standard material.

“LOQ—Limit of Quantitation = 0.00448 jig/mL
'LOQ—Limit of Quantitation = 0.0248 pg/mL
" OQ—Limit of Quantitation = 0.00493 pg/mL

It is not possible to verify true recovery of endogenous analyte from lissues without radio-labeled reference material. The only measurement of accuracy available at this time, matrix spike studies, indicate
that, with the exception of PFOSEA and EtFOSE-OH, the sera and liver data can be considered to be accurate to within one standard deviation of the average fortified samples recovery.
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Table 10. FACT TOX-003 Data Summary for PFOS, PFOSA, PFOSAA, EtFOSE, M556 and PFOSEA—Rat Liver (ug/g)

3M Environmental Laboratory

. PFOS PFOSA PFOSAA EtFOSE* M556 PFOSEA*
Timept Group Avg xSD Avg +SD AvgxSD Avg £ SD Avg £SD Avg +SD
M 0.198 + 0.0822 <LOQ® <Loq®
Group 8 {n=5) {n=5) (n=5} NR NA NA
0.0 ppm o b
F 0.0891 + 0.0315 <LOQ <LOQ NR NA NA
(n=5) (n=5) (n=5)
Week 4
M 6.53 £ 0.628 0.187 + 0.0401 0.683 £ 0.613
Group 9 (n=5) (n=5) (n=5) NR NA NA
1.0 ppm
F 2.97 £ 0.937 0.222 +0.104 0.582 +0.193 NR NA NA
(n=5) (n=5) (n=5)
M 2.96 +4.83 0.0822 +0.156 0.330 £ 0.656
Group 8 (n=5) ~ (n=5) (n=5) NR NA NA
0.0 ppm
F 0.411 + 0.0625 0.0130 + 0.000872 0.0411 £ 0.0121 NR NA NA
Week (n=5) (n=5) (n=5)
14 M 12.4+£6.99 0.366 + 0.221 2.89+1.88 NR NA NA
Group 9 (n=5) __{n=5) (n=5)
1.0 ppm
F 9.19+1.53 0.580 + 0.239 2611249 NR NA NA
(n=5) _(n=5) (n=5)
M 1.44£1.18 <Lo® <Loq® <LoQ® <LoQ' <Log®
Group 8 (n=5) (n=5) (n=5) (n=5) (n=5) (n=5)
0.0 ppm
PP E 0.178 +0.115 0.00647 + 0.0000786 <Loq! <LOoQ° <toqQ' <LOQ®
Week (n=5) (n=5) {n=5) (n=5) (n=5) (n=5)
53 M 37.1+109 0.204 + 0.0769 0.906 £ 0.605 <LOQ*® 0.336 + 0.0682 <LOQ?®
Group 9 (n=5) (n=5) (n-5) {n=5} {n=5) (n=5)
1.0 ppm
F 252+ 139 0.242 + 0.0999 0.527 £ 0.131 <LoQ*® 0.267 + 0.0660 <LoQ?
(n=5) (n=5) (n=5) (n=5) (n=5) (n=5)
*EtFOSE and PFOSEA results are qualitative *LOQ—Limit of Quantitation = 0.0121 pg/g “LOQ—Limit of Quantitation = 0.0125 ug/g 9LOQ—Limit of Quantitation = 0.0308 Ho/g
only. ®LOQ—Limit of Quantitation = 0.0341 pg/g °*LOQ—Limit of Quantitation = 0.0559 pg/g "LOQ—Limit of Quantitation = 0.0322 pg/g
NR—No result °LOQ—Limit of Quantitation = 0.00644 pg/lg  'LOQ—Limit of Quantitation = 0.0307 pg/g 'LOQ—Limit of Quantitation = 0.0314 pg/g
NA-—Not applicable
NOTE: Results are expressed as group/gender averages x the standard deviation associated with that group/gender.
NOTE: All PFOSA, PFOSAA, PFOSEA, M556 and EtFOSE-OH Week 4 and Week 14 results are not corrected for purity of the reference standard material.

Itis not possible to verify true recovery of endogenous analyte from tissues without radio-labeled reference material. The only measurement of accuracy available at this time, matrix spike studies, indicate
that the sera and liver data can be considered to be accurate to within one standard deviation of the average fortified samples recovery.
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Table 10. (Continued) FACT TOX-003 Data Summary for PFOS, PFOSA, PFOSAA, EtFOSE, M556 and PFOSEA—Rat Liver (ug/g)

. PFOS PFOSA PFOSAA EtFOSE* M556 PFOSEA*
Timept Group Avg:SD Avg £ SD Avg+SD Avg:SD Avg+SD Avg +SD
0.0653 + 0.0923 <LoQ" <Loq! <LOQ* <Loq! <LoQ?
Group 8 _ (n=10) (n=10) (n=10) (n=10) (n=10) (n=10}
0.0 ppm h i o 1
0.0872 + 0.0522 <LOQ <LOoQ <LOoQ <LOQ <LOQ°*
n=10 n=10 n=10 n=10 n=10 n=10
Week {(n=10) {n=10) (n=10) {n=10) {n=10) (n=10)
105 6.21 + 3.80 0.371 £ 0.187 0.736 x 0.551 <LOQ* 0.250 + 0.0865 <LoQ?
_ (n=10) _ (n=10) (n=10) {n=10) (n=10) {n=10)
Group 9
1.0 p:m 9.63 +4.35 0.550 +0.112 0.771 £ 0.411 <LoQ® 0.336 + 0.0748 <LoQ*®
(n=10) (n=10) (n=10) (n=10) (n=10) (n=10)

*EtFOSE and PFOSEA results are qualitative *LOQ—Limit of Quantitation = 0.0121 pg/g ~ “LOQ—Limit of Quantitation = 0.0125 pg/g
only. PLOQ—Limit of Quantitation = 0.0341 pg/g °LOQ—Limit of Quantitation = 0.0559 ug/g
NR—No result °LOQ—Limit of Quantitation = 0.00644 pg/g LOQ—Limit of Quantitation = 0.0307 Hg/g
NA—Not applicable

NOTE: Results are expressed as group/gender averages z the standard deviation associated with that group/gender.

NOTE: All PFOSA, PFOSAA, PFOSEA, M556 and EtFOSE-OH Week 4 and Week 14 results are not corrected for purity of the reference standard material.

It is not possible to verify true recovery of endogenous analyte from tissues without radio-labeled reference material. The only measurement of accuracy available at this time, matrix spike studies, indicate
that the sera and liver data can be considered to be accurate to within one standard deviation of the average fortified samples recovery.

SLOQ—Limit of Quantitation = 0.0308 pg/g
"LOQ—Limit of Quantitation = 0.0322 jg/g
'LOQ—Limit of Quantitation = 0.0314 pg/g
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vz ! ovz1s Unkoown s 71 | Mheoy? 0126 2 94 Usknawa 1 418 | AOK3000030 | < LOG (0:0454 wpml) 251 s Unimows 1 w | Aok00so 0134 A s
corm 3 oy Unisown s 545 | M71weose 023) 1] oin 00310 Unknows H 48 | A083000051 | <L.OQ (0.0094 wiml) | 000500 2000125 os5m Uninows 1 100 | A0s300005) o592 | o 0195
NK e Not Repared oS
Dane Emtaved/Ry: 1201900, 1/505 mush NA = Not Apphcable PFOSA = Parfuorooctanesulf omsmide
Dats Verstns By: 012001 kA, V2201 mumk LOG = Lima of Quectstiva PFOSAA = Parfisoroociscensiiaaamidoscsats
Porsy EmtaredVonticd  ONINO1 LACH
10 CCV fuiled. Data o sotamated mnd 1 beased hagh
20 COVa fasked. Data is eoticsatd 20d 5 buased fow.
I mCCVs liled Dats & cvtmased
4= Extract sbove cakerain cange. Dota = estmsted.
A = Qualtsrve aaly, LAC 0v301
08 PrOSA PROSAA
0358 Inkial LOQ wy/ml. 248 454 s
Coracied LOQ wpiml. 002% 0.00494 oplo
W00 Latiad LOQ agiml. 2.7 ™ 2
Carvacted LOQ wgiml. 005 000454 200533
. .
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3M Medical Department Study: T-6316.1 Analytical Report: FACT-TOX-003

e LRN-U2104
Sdy: TOX003. 104 Week Dretary Cartanugenx £y Study wab Narow Rasge (98.1%) N-Eitryt Prriucroocimesul{ 0nacido Edbanot m Rat
Product Nusaber(T et Substate) T-4316 (EFOSE-OH)
Maax. Rat Serum.
MetodRomon: FACT-M-30& FACTMA D ETS-23 1
Analyta sl Equpmness Sysem Number Madchae 041098
Insrwcet Software/Version: Masslyns 31
Fiame Sce Atachencols
R Somesd Vakm Sex Atachments
See Alachmcats
Y-laercept: See Atschoments
Dae of Exteacuoa/Anatyst: M8 LASSAH
Date of Asalysa/Anadyit. VN7, WM MEEHO!
Dale of Data Radhatvm/Asaly 2. 21000 mak a
Dats
WEEK 14 RAT SERA Lott,.235) [y
Crvep Sampie & Exiraction Averags | RSD | PFOSA Fury | FFOSA | PROSA | Filemame Concentration Averagy RSD PROSAA ON Purkly | PFOSAA Purity PFOSAA | PFOSAA | Fllacame | Coocrmrains Aversge | RSO
Duse Vid Ratho PROS | St Der. | Correction | Diwton | Come of PFOSA PFOSA Std. Der, Correction Corrvction Ditution Conc. of PFOSAA PFUSAA | St4 Des.
apml. Factor Factor | ngpml up/ml or % Rec uppml Factor Fuctor Factor ag/ml. or % Roc apmi
Wetod BA. 20 BA. T Unknows, T 150 | M71798002 | LOQ (0.00%9 ughml) [ Unkaown 1 000 | M7179w00 | <LOQ ¢ 0.0262 wrml s
HXBR2 ) <og NA Unimown, ' 000 | M71798063 | <LOQ (0009 ugmt) | <LOQ NA 9332 Unimows 1 000§ M7INOM3 {<LOG { 0 0282 ugml <409 NA
1 Unkawa, ' 159 | MT1758063 | <LOQ (0.00%9 ughal) (X Unkaowa 1 000 | M7I 798003 | <LOQ ( 00282 ughml )
\ NA Uniwowa t 080 | MIYPIOM | AOQ{D0U8) upinl ) NA (] Uninown ] 900 | M717e003 | <LOQ | 0 0282 wpml s 40Q N4
T NA t 1| MitHeos 103% NA NA 1 766 [ M7I80M0 %
' 13% ™ NA L w0 | Mrcen 1o% 1223 e 3 NA NA 2 51| Mnxeon 2] e ity
1 Unknowa T £95 | MII70I2 | <LOQ (0.009%3 ug/ml) o3 Unkzown 1 Q10 | M717012 | <G.0Q (0021 wmly
| Usknows 1 16 | MTIT013 | <LOQ (0.00989 ugrtal ) o5 Usinowa ] [
| Unknown 1 139 | M7I7014 | <LOQ( 0.00969 ughul } osm Unkaows, i ow
| 78 Unknown 1 163§ MI001S | <LOQ(0.0099 ughml) NA 052 Unkaowa i [T
' oows | ooww Unknows 1 - NA - 409 NA 0532 Unknown 1 -
T Unkmown, i 195 | M71799018 | <LOQ(0.00%9 ugml) [X) Unkmows 1 335
‘ Unknown, i 164 | MTI76013 | <LOG(0.00%9 ughml) (X ] Unknown 1 000
1 Unimown, 1 135 | M0 | <LOQ (000989 w/mL) asm Unknowa 1 00
V i26 Unkaown. ' 154 | MIIS02L | <LOQ (0.00989 wghml) NA (X Unimown 1 0w NA
i 013 00139 Unksown 1 160 | MYe0n | .00 (0.00989 wymly | <L.OQ NA a3 Uninows \ o na
Y Unkaown 1 62| MTIBes 00112 () Uniaown 1 7]
i Unimows 1 it | MIvees 0016 o332 Unkaowa 5 w
10 oy 1 Uniaawn 1 e | Mveez ootle osm Uskaown 1 83
Cozm ) 33 Usinown 1 7o | M7IMeEZ | <LOQ (0.00989 gLy ou (X~ Uniaown ' 9 i
Cyz3oM i 219 0733 Uninows ] 108§ M71790029 20108 00110 oo007s 052 Unizown 1 | Moy 2283 oas7 cots
CYUAF 172 1 Unimown. 1 175 | MI179es2 00175 05362 Uniows. % 373 | Ao 1@
YU 22 1 Unknows. 1 179 | MTI7ewss o017 o33 Usiknows 1 s | Mrrmeass 0686 19
CynesF 1 Untnown t W7 | 7SR 00147 [ Uniknows 1 o1 | Mmmeos 03ls
CIUGF I Unknown 1 129 | M7I7IR03S 00129 [ Usimows ' 30 | a7iess ot
CocaF 1 193 Unknown 1 g | M7I9E036 onist e 052 Unimow 1 a | aeneease on 75
YU 1 X 3% 0629 Unimows 1 72| M7179e037 oom anie 00354 o3 Uniown » a3 _ | Asorene YY) o5 04z
* Saamphe ot 0 dryness ahot il mpeciies 04 oY 0 distom. NR = Not Reporied e T —
| Exaract sbove caliratis range. Daa s estmmoted. NA = Not Applicable PFOSA = Parfiworoocusceulfonamide
¢ Sample palind damg XWactm, 0 Sarape fotaMAmg LOQ = Linax of Quasetacon PFOSAA = Perfuomocimesullansmidoacetate
Date Batarnd/By: 1272000 & U301 manh
Duts Verifued/ By:  OV2001 ki, 2201 wask
Pucny Emared/Vonl 012901 LAC/
rmos PFOSA PRUSAA
013 IaialLOQ gl U - 10
Cortected LOQ wp/ml. 0.0 0004 000565
OINTM LMl LOQ mpml 248 " s24
ortected LOQ myml. 00230 0009y oo
080748 Imitial LOQ mphml. us (1.4 524
Corrected LOQ up/ml. 00130 00099 oo
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3M Medical Department Study:

T-6316.1

Analytical Report: FACT-TOX-003

Covencet §329-228
TOXU03, 104 Week Unetary Canisogeascfy Sudy with Narrow Raage (98 1%) N-Ethyl Perflusoocusceulfonantido Exanol in Rats
Pohat Nugsber(Test Substance ) T-6316 (FOSE-OH)
Mare Rat Serun
MetudRevmca. ETS-841 & ETS-8:5.1
Analytsal Equpment Sysiem Numober Ruby 006
lasnamont Softwsre/Verwa. Masalyns 3.4
e See stng o the nght
R-Squarcd Vahe Sex Atwhamcns
Shpe Sce Anachacon
Y- btescopt Sec Atias bt
Daies of Exracuow/Amlyst 04720000 SALKIK
Diates of Anslysas/Anatyst GAZ1, 04400, 0871 5400, 0RO LASMMLHONSAT
Date uf Data RechactovalAsaly # QESAL, GATSA0, K30, DK/ K00 MMEAAS R
Sample Data
WEEK §3 RAT SERA Losu oALISH9
Growp Somple £ Tatrscion | Serrogate | FFOS OMW Puriy | FFOShuy | PFOS PFOS | Fhepame Concentration Teas RSD Surtogae | PFOSA OWPurity | PROSAPerwy | PFOSA | PFOSA | Filename Copceatration Moan RSD
Dure Vol Verified Corocsun Corrcton | Phluths | Conc. of PFOS rrOS Std. Dev, Veriled Correctin Cacrection Dibetion | Conc. of PFOSA PROSA Std. Dev.
il Facwr Factur Factor | ngl _ughml or % Rec upwl. | MS/MSDRFD Factor Factor Factor agiml - % Rac spml | MS/MSD RFD
Methund BK 04200120 BA-) T Na CyMy o368 1 000 | ROAZIO00LE | < LOQ (0.0042% uphal ) NA 05510 Unkaown 1 000 | R04ZIGO0I6 | < LOQ (0.00516 wymd
4200120 B4 ] NA 099 0564 1 000 | R062100017 | <LOQ(0-00428 wghul) | <LOQ NA NA 09510 Unksowa i 020 | Roe2j0m0I? )< 0.,00516 ) NA
Mam BE RBSO4 34 Sera BT i NA 09945 0868 1 000 | ROA2IONIT | <LOQ (0.00428 wphml) NA 03510 Unimown T 606 | RO42I00018 | < LOQ (000516 wymd)
KBSO4200 Sorn Bi-4 ' NA oy 0¥ 1 000§ Roeioooly | <LOGQ (0.00428 ugimi ) NA NA 09510 Usiaown, 1 0o | RoQI0I9_{ <LOQI000SIs upmly | <1OQ NA
RTSO400 Sera BR-Y T NA Ty ok 1 000 | R04Zi00020 | <LOQ (5.00424 wyiml) Na ossie Unkaren 1 000 | ROAZI00NG | < LOGQ (3 00516 vghaly
RTS08 200 Sera BA4 ' NA o9y o300 X om0 | koaiooons | <10Q 0004z wgmty | 10Q_ NA NA 29510 Usknows ' 000 | Roeziooos | <LOQ(0.00316 wptmly | <LOQ NA
© RTS04200-MS 7503 ] NA NA NA T 12| Ro42100025 % Na NA NA t 196 | ROAZIONE 9%
ATSOI200 MSD-250-3 ' NA Na NA 1 17| oo o3 %% " NA NA NA 1 m | poaziooms 0% “s 123
RTSZ00MS 793 1 NA NA NA 1 NA NA NA NA NA NA 1 NA NA NA
RTS04200M3D. 280 1 ' NA NA NA i NA NA Na NA NA NA Na NA ? NA NA NA NA NA
Groap § TR v NA () 0260 T T | R4210007 o101 NA 039310 Uskaowa, t OO0 | ROMZI0002T | <1OQ(0.00516 wyhml )
Coowad Cy2199m 1 NA 09549 08640 1 359 | Ro42i0078 002 NA 09510 Unknown 1 000 | R04210002% | <LOQ(0.0016 uphml)
20 pp CY20sM v NA o9y 02600 ) 320 | Roezio00n o0 NA 09310 Usknown, 1 000 §R042:00032 | <LOQ(0.00516 wpal)
cyniM ' Na Qs oaom 1 169 | roazwoueny osis ny NA o910 Usknawn 1 Q00 | ROA2I0003 | <LOQ (000816 wpmd) NA
CIRM 1 NA 0999 03600 ! i | vowiooos D007 o480 20382 NA 29510 Uninowy i 0o | roe210004 | <100 (900516 ug/mi; NA
TYMIF 1 NA 0954 08600 1 247 | RO4210005 | <LOQ (0.00428 ughal) NA 05510 Usknows, I 000 | RO42100035 | <LOQ(G.00516 wyml)
DR 3 NA [ [ 1 253 | Ro4210003 aony NA 03519 Usiaown 1 000§ R042100036 | <1.0G(0.00516 ughml )
onnE t NA 0954y 33 ) 100 | RO210000 005 NA 03510 Uniaown 1 000 | RO42100000 | <LOQ 0.00516 wely
DT ' NA 05909 D368 t 143 | Ros2100041 (] Uy NA 0ssi0 Unknown 1 a0 | R042100048 | <LOQ(2.00516 wyhal ) Na
o ' NA 0954 03680 1 16 | Roavionne s Y1) 0053 NA a9si0 Unimous 1 0 | moanowa |<Logoasis NA
Croup? CHZ6TM [ NA 09549 (0 0 210 [ DOs1500033 ) NA 03916 [T 1 355 | ROQ10000 | <LOQ @ 005te wpml)
Low Dose cotem 1 NA 09949 o364 0 1o | Dok1so002s 1 NA 09510 Usksown ! ase | nowiomoes | <t0Q 000516 upml)
1S ppm ™ 1 Na o9 oAl I 191 | Dosts0002 Les Na 09510 Unkmows ' cas | mowiooos 0000
co2zsM 1 NA 0:9M9 0360 10 ol DO8) 00028 143 334 Na oss1e Unkaown, 1 104§ ROAZI0004 00109 73
CYIZM A Na (L) 3680 i 7% | Doatsoons A 069 133 0452 NA 09510 Unknowy 1 409 | Roa2100050 ] <LOQ(0.00516 upml) | 000672 000281
F CI0F i NA 09549 0360 ) 47 |Dosise0032 | ) NA 09510 Unkncwy 1 159 | RoauiGoost Q00896
L 1 Na [ os60 10 4% [ Dotisoooyy EC Na 09510 Unkaomy ) 141 | RoQios2 0.00684
caE 1 NA 09549 [ to 452 | Domrsooase 1 NA 09510 Unknowy 1 94 [ Roe2i000 000
counF i NA 0954 oM 10 386 | Dosisoonss 3.8 514 NA assi0 Usinows 1 139 | Roaio00s? 00146 u1
SIUNE. 3 NA 09%9 03600 1 18 7100058 oM 13 134 NA ogsie Uniwowy ' s | roioess 2.0086) 0012 000242
“ Racovormes conlimed. LAC D900 NR = Nol ilspertod
A= nage LAC 05/1001 NA = Not Agpiicable PFOSA = Paefucrooctusssifonsmics
10Q = Lt of Quantitation PFOSAA = Parfhioroocusesalfonsaidosceta
Daie Entercd/By: 0571200, 060100, 022,00, 08/2300, ONOID0 L AC/MMH Q50901 memb ESFOSE » Narow Raage N- iyl adodol
Date Veanbiod/ By: QV20M! ki, SSIUM0L LAC, 572201 b M556 = CBF1 TSOIN((H)CH2C00)
Pury Ensered/Vanfied: 032901 LAC/ FFOSEA « sulloay! shylamide
rFOS FrUSA PFOSAA EwFOst Mss¢  PFOSEA
wuzm Inktiad LOQ agml. ) 491 .1 7 @3 (%)
Corracted LOQ uprml, 000428 000816 20503 ooz oo44 000978
A Inistal LOQ agrmL. NA NA A7 NA 96 Na
Carrected LOQ ug/mlL. NA NA 00253 NA 00977 NA
w500 Inittal LOG ngml an NA NA ] us us
Corrected LOQ ug/ml 000428 NA NA 000440 00248 00Uz
2200 nitial LOG ng/mL 493 o NA NA 493 NA
Comwied LOQ ayml. 000428 000516 NA Na 000434 NA
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3M Medical Department Study: T-6316.1

Analytical Report: FACT-TOX-003

Covance# 6329-228
TOXOU). 104 Woek Dictary Carcogencaty Study with Nacrow Range (%191 N- Ethyl Perthuroacttcslfonamado Eibanct i Ruts
Fruduat NutmbenTent Substaac) T-6316 1EAHOSE-Ut)
M Kat Serwn
MetodRovmun. ETS$41 & ETS-8-5¢
Apalytaal Evupmest System Number Ruby 10068
{nrwment Sovwarc/Venun. Maityax 3.4
o e Latang ko the right
R-Squared Vaae See Anachments
Skpe. See At hmcots
Y -hervept. Sec Awchacols
Dites of Extractace/Avslym 0472000 SALAIK
Datcs of Anatysaiasalys 0421100, (42400, D1 5/00, 0R/28R0 LASMMIHOVSAH
Date of Data. K ot/Analy VLU0, B2V, U416, 08/KV00 MMHAAS R
Sawpie Data
WEEK £3 RAT SERA ot 99:-0207-030-3 Jo 30013
Growp Samphe # Surrugale PFOSAA Ol Pucky | PFOSAA Purky | PFOSAA | PFOSAA | Pliename Concentration Mesn RSD Surrogale EAFOSE OM Purky | E(FOSE Purgy | FAFOSE | BIFOSE | Fliename Concentrasion Mean RSD
Dose vrrified Corercilon Correctiva Diwtioa Conc. of PFUSAA PFOSAA Sid, Dev. Vorifled Correciin Correction | Dibutien | Conc. o EAFOSE EWFOSE Sid. Dev.
Fuctor Factor Factor apml Spml or % Rec wpwl MS/MSD RPD Factor Facter Factor | ngimt apml or % Rac _ageml MS/MSD RPD
Motherd DR 04200 FL30 B3 NA 0970 Unknows i 000 | ROA20002Z5 | < LOQ (0.0253 wgmd.) NA 09TR. ) 1 000 | R04200016 | < LOG (0.0225 wphml)
24200 Ho B4 Na 09960 Uskmown ' 000 | Ros200006 | <L0Q©.0253ugrml) | <LOQ NA NA 09710 LY 3 900§ ROAD00IT }<LOQ 0.005 wyml ) <409 NA
Mawx B VA504200 Sers BT NA ) Usimora 1 000 | ROIZN000ZT | <LOQ (0.0253 ugmly NA [T 0580 0 0.00 | Ro4ZI000(8 | < LOQ (00225 wpimd)
RESG4200 Scr» BI 4 NA 090 Unknows 3 00 | RDA2800023 | <LOQ (9.9253 ugfeal) 40Q_ Na NA [1s. aasn L 000 | mowioony {<L0Q 0725wyl <oq XA
RTS04200 Sera BB & Na 09%0 Usknows 1 D00 | ROA2400029 | < LOQ (0.0253 ugml) NA 0970 230 1 000 | KD4210000 | < LOQ (0.0225 up/mly
HTS04200 Sera BA-4 NA 097%0 Vaknows 1 000 | R042600033 | < LOGQ (0.0253 ugsml ) <40Q Na NA 29T 230 1 000 | k042100024 | <LOG @025 wg/maly NA
3 WTSOA0MS- 2503 NA NA NA T 7| KoA2100025 0% NA NA NA 1 407 | k04230005 6% .
RTS504200 MS1>250. NA NA Na 1 %4 | RoA2100026 Pl ne 7% NA NA NA 1 439 | ROA2100026 s . 7% 3%
RTS0M200-MS- 2503 NA NA NA 1 NA NA NA NA NA NA i 7% | Dosi50002( % £
RTS04200 MSD-250-3 NA NA NA 1 NA NA NA NA NA Na NA NA i 02 | Dos) ooz 3% 2 ux 1%
Trowp ¥ TSI A (3 [ t 000 | RRAZ4000%6 § < LOQ (00253 ukml) NA () 0590 1 000 | RO4NI00Z7 | <LOQ (0.0225 wyml)
Cunrd M NA 097%0 Unkacowa 1 000 | R042400037 [ <LOQ (0:0253 wg/aml) NA 09T o880 1 000 | RO42100028 | <LOQ (©.0225 gmL)
00 ppa CysmM NA 0970 Unknown ' 000} RO2400041 | <LOQ10.0253 wyml) NA 0910 (3 1 000 | k042100032 |<LOQ (00225 wpml)
o Na 0930 Unknows 1 000 | Roa2000002 | <LOQ 0.0253 ngtal) NA NA (323 0580 1 000 | R042100033 | <LOQ (0.0225 wphmis Na
CoeM Na 0970 Unkaows 1 000 | Roe2a00ss | <Log 00253 | <09 NA NA oy oam i 000 | koazloooss f<LOQ (00228 mpl) 409 NA
CTIF NA 0370 Unknowe ] 000 | ROAAG0M | <LOQ (0.0253 wpml) 1 Na 097m a0 T 000 | RO42I00035 | <LOQ (00225 wprml)
o250F Na 090 Usknows. 1 000 | R04200045 | <LOQ (0.0253 wyml) NA 09T oz ] 000 | RO42300036 | < LOQ 0.0225 vp/ml )
cnTE NA 0920 Uniaown 1 000 | ROAM00049 | <LOQ (0.0253 wmL) NA om0 o300 1 000 | R042000M0 | <LOG (00225 wpml)
OeF NA 057%0 Unknove 1 000 ] RO42400050 | <LOQ (0.0253 mpsmul ) NA NA om0 osa50 1 000 | ROA2I000K | <LOG (225 wpmly NA
CIIOE NA 09760 Unimovs 1 000 | Rota00s) | <10Q (0.0253 wghat) NA NA 0910 oma%0 1 000 _ | Roaziooney [<LOQ(00ZS ) 40Q NA
Greup s TImeT™ Na 09760 Uaknown ) VI3 | WO42100043 00946 NA 057R ) 1 o. RDAZ100043 | < LOQG @025 wypmly
Low Ixse cynmm NA 2970 Unknows. L m | Rodziooom (%33 NA 0970 oam0 1 000 | R042100064 | <LOQ (00225 wpimd.)
10ppm ConEI™ NA 09760 Uninawa 1 96 | RO4210004 0010 NA osTR osa90 1 000 | Ro42100048 | < LOQ (0.0225 wphml)
vz NA 0920 Unkmows i 304 | Ros2100049 om 653 NA oM oam0 ' 000 | ROQIOM? | <LOQ ©.0225 wyml) Na
Cy20M Na 0970 Unloorwn ! 106 | Roe2100030 o9 0297 0194 NA 0970 2330 1 000 | 8042100050 | <100 (0.0225 wphl) <0q Na,
CRAE NA [ Uniown 0 W | woa2ra00sL Tist NA ) 390 1 000 { R042100051 | <1.OQ 0012 wyml)
niF NA 0y70 Usknows ' 01 | mos2io00sz 0206 NA (.3 osm0 1 000 | Ro100usz | <LOQ ©.0225 wymk)
U RA 09%0 Unknown t 332 Ros21000% 0340 NA osTm [l ' 000 | Ro4ZIO00Ss [ <LOQ ©.0223 wml)
oneae NA 057%0 Unknowa 1 % | ros2100057 04% 03 NA o370 080 t 000 | RO2I00057 | <LOQ (©.0225 wpml)
CYUME Na 99760 Unkows i 106 _ | Roationosa aa91 (¥ 2110 NA 0ITR o380 1 000 | os2toooss ] <10Q 00229 ) <409
* Revovencs confymed. LAC OW0300
A=t shove L
Date Eatervd/By OS/1200, 0601100 V822400, 08
Date Venifieds By: ©I2001 Lk, 03101 LAC, S/
Purty Estored/Vanied: 032901 LAT/
042100 kel LOY sgml.
Cotrecied LOQ ng/ml.
P Lakinl LOQ ng/ml
Curracted LOQ up/ml.
08I0 Initial LOQ ng/mi.
Corracted LOQ up/mL.
A LOQ ag/ml.
Corracted LOQ ug/ml.
. .

3M Environmental Laboratory

LRN-U2104

Page 165




3M Medical Department Study: T-6316.1 Analytical Report: FACT-TOX-003

Covancedt 6329-228

Saudy. TOXU03, 104 Week Dretary Cascimogeni:ty Study wath Namow Range (%.1%) N-Ethy] Perfiuorvoctases ullosamido Eduamol i Rats -
Prudict NumberT e Subsitensy T-A3v0 BSOS O
Mo Aot Seram
MetudR e wan. ETS-84 1 &ETS$-51
Asatytacal Equpacat Sysiem Nusaber Ruby 10069
Iasrinct Soffware/Vermn Musstyns 3 4
Frlmane Soc kst w e oght
R-Squared Vale See Auiachaments
Shops Ser Atiachiicats
Y-tmaneps Ser Atahncats
Dates of Exwntoun/Anstys. 0472040 SALKIK
Dates of Analy aa/Analym 0421400, 02400, 011 00, 002800 [ASMMIHONSAH
Dae of Deta Rechurtun/ Aalyn MU0, GUZVU0, 01600, 0R3VD0 MMHAAS N
Sample Data
WEEK $3 RAT SERA I NB 11304730 b 329
Grvap " Sample § Surrogale MSS6 Old Puriey | MSS6 Purty M3sé MAS6 Fllename ‘Cencetd ration Mesa ] RSD Surregais | PFOSEA OM Puskty PFOSEA Pusity | PFOSEA | FFOSEA | Fleoame Coccnat ration Menn
Duse Veclled Caccectian. Cacenctinm. | Ot [ Cone o« MIsé Msse Verithed Correction. Cocraction Diwtom | Come o PFOSEA PROSEA
Factor Factor Facte | wyme | |_upamtor % Rec | wpmi. Factor Fastur Fator | ogmi agul. or % Rec agml
ol PR 54200120 B3 9 () Uakmowa. 1 057 | ROGZ8000IS | <LOGQ (000494 wpmi) NA 0993 Unkoown 1 030 | ROAZI00016 | < LOQ { 0.0057% wyml)
04200420 BR4 . ogey Uniaows. ! 03¢ | moazsoonn 000454 Na NA 259% Vslaows 1 S| RoA210007 { <1.OQ ( 0.00978 g ) <409 NA
[~ awEx [ wesoawsmrs ) Taknawn T 088 | ROE800016 | <LOQ (B.O0ASH ugimal ) NA 099% [ 1 000 | RO423000(8 [ < LOQ ( 0.0097% weral)
KB4 200 Sers Bt 4 oy Usksown ! 000 | koszecoan 00009 NA NA 099% Usizows 1 000 | Rosioowg | 000978 NA
TS Sa Bk T | [ Unkacwn [ 000 | ROKZBI00IT | <LOQ (0.00454 sgfeul) Na 09930 Uniaows 1 000 ] R042100020 | < LOQ (0.0057% ughul )
KIS04200 Sera B4 oy Unkmown i 000 _ | R0a2000022 | .0Q (0.00434 vyl ) NA NA Ay Unknows X 000 | R042100024 | < 1LOQ (0.00978 gl | <00 Na
& RTS04200MS- 7503 Na NA T "RDAZACOH 106% NA NA NA 1 51| RoK00GS %% v
RTSM200 MSD 250-3 NA NA 1 215 | Ros2400038 110% 100% by.3 Na NA NA 1 tty | moaziooms a% ol _am us
RTS04200-M5-350-3 NA NA 1 RA NA Na NA NA Na T 106 | Dost S0 % >
RTS04200MSD- 24 3 NA NA i NA NA NA NA NA NA NA Na i 1) | Dow) oo 4% mr] as n%
Troag ¥ TN ] [Ty 0 TAT | OGO | A0 (B00A syml) NA 09930 Ustoows 1 000 | Ro4100027 [ <LOQ { 0.00578 wyiml)
Comol Coawn ooy Usknows 1 000 | ROKZSONCS | <LOQ (D.0049¢ ughel) Na 099% Uniaows ] 000 | ROS2100m8 } < LOQ (0.00978 wpml)
0Gppn ConusM o9y Unkmows 1 000 | ROKZB00027 | <LOQ (0.004%4 upfml) NA 09930 Unizows t 000 | Roa2t00032 | <LOQ (0.00978 wphat s
cueM ovsen Usizowa ' 00 | ROK2800028 | <LOQ (@.004SM gL NA NA o9 Unimows i 000 | k042100033 | <1OQ ¢ 0.00978 ughml} NA
Cyneam 2y Vnicaows, 1 000 | ROKXOUZY | <LOQ (0.0049¢ uysal ) NA NA 0993 Unknows 1 000 | RO421000M {< 0.00578 <09 NA
VLI 009 Unkmown 1 163 | ROKZB00032 [<LOQ (0.0 ughaly NA 09930 Unknows t 000 [ R042200033 [ <1OQ ( 000578 wyml.)
vitsot (3 Uskaowa, 1 000 | ROSZIOOY) | LOQ(O.0MM ughml.) NA owsx Unkaows 1 000 | ROAZI00036 | < LOG{ 0.00¥78 ngimi}
vz o Uaknown ' 0w <LOQ (60044 wpal ) NA ome Usinown 1 000 | RD42100040 | < LOQ ( 0.00978 wgtml)
oI oo Unkaown 1 D0 ) ROKI0003S | <LOQ (0.00054 upl) NA NA 09930 Uninown ' 000 [ ROA2I00041 <LOQ (9.00978 ug/ml.) NA
CYIOE Sy Unkmown A DU | ROEZM00% | <00 (0,004 ugmi ) N NA 299% Uninows 1 0w | ROUNOON | <1OQ(OUNM wmt ) | LOQ A
Greep ¥ Y™ oy Unkaown 1 6 | Ro42A00052 CopT NA 09930 Uskmows: 1 200 ] ROWZI0004) | < LOQ ¢ 0.0097% wsmad )
Low Duse ConTam o999 Unimown t 1% | Ro4 2600083 EYES NA os9% Uninows t 000 | Ro42:00044 | <LOQ (0.00978 mgmat }
1 Oppm CY2RIM, ATRY Unkmowm L} w6l 0362 Na 0.9930 Uninowa: 1 000 RO42100083 | < LOG (0.00978 ng/ml.)
(& o9 Usknows ] 106 ROA2400058 0.108 242 NA 099% Unkaows 1 0.00 ROAII00049 | < LOGQ ( 0.00978 ugAml.} NA
| cemiom oy Usinowe ! w9 | Roaayy LY un m NA 999% Unkaowy t as | Roeiooe |<Logoommy | _a0Q NA
UMK 09969 Unknows: T 207 | RO42400060 0207 NA °99% Uniacwa 1 000 | ROAZIO0NS) | < LOQ ( 0.00978 wphml)
coANE agmy Usknerwn [y W0 | RI4240005) 0202 t NA 09930 Unknows ' 0 | Roe2io0ns2 [ <LOQ (0.00978 wphmlt
ComE oy Uninown 1 10 | Ro42400065 o NA o9y Unknows 1 000 | R042100036 | < LOG (900978 wptml}
0999 Unkaown 1 N1 | Ros2400066 031 358 NA 099% Uninows 1 000 | ROA2100057 { < LOQ (0.009TE wyml} Na
O o389 Usizows i 109 { Roazeo00s7 2109 2202 oom NA 995% Uninows t o0 | roezicouss [ < LOG (0.00978 wrmt} NA
* Revovens conlwmed. LAC 090300 PROS = Parfiuoroaciacosuifoasts
A= above L PFOSA = Pacfiuoroscusesnifomnanide
PFOSAA = Parfivorvactasssulfcsamidosc suse
Due EateroaBy: ON/12/00, 06401400, CR72100, 08/, £ Rumga N-Ethyl polbonrmsi chat
Dase Vanied By: 032001 kjh, OHO0) LAC, 31 M356 = CEF{ISOIM(HCHICOO)
Punty BacredVenfiod.  OXIWO1 LACH PROSEA = Periiarooctane svifany! sthylamide
o100 Indat LOQ ngtml
Carvectsd LOQ sy/mt.
Um0 1okl LOQ nghml.
Correctsd LOQ wy/mle
s lottial LOQ ngmt.
Correctod LOQ ngml
oa2R00 okl LOQ nginl.
Carrected LOQ uyml
. -
EacT.Man Soru Wook 33
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3M Medical Department Study: T-6316.1

Covancedf 6329-228

TOXU03. 164 Week Dictary Caccmapman £y Susdy ah Namuw Raoge (9 1%) N-Edry| Perfioorcocmssui{onacsido Edasal o Raus

Analytical Report:

FACT-TOX-003
LRN-U2104

TOX003, 104 Woek Dustary Carcuwycan £y Susdy  #h Nacrow Range (98 191N A | berthansns e uitaons.

Prodwct Number(T an Substasce ) T-6)16 (HHOSE- O T-6316 (EFOSE-OH)
Marn. Rt Serum Rt S
Moodovmma. ETS.441 & ETS 35,0 ETS-34.1 2 ETS S50
Asalytial Syes Namber Davey 00nm Davey 09
incuumens Suftware/Verscn. Mudym 34 Mandyaa 14
Fricomae: See Aachments Sae Amachaenss
R-Squarvd Vaiee, See Attschascats So Aachaments
Soe Allschimeats Sox Atachments
¥ Intarcept Sec Aachments Se Akachments
Dates of Ex¥acton/Analyst: 062900 SALIKIK 06720000 SALAIK
Dates of Agalyms/Anstys: OTARN0. V11900, 07/24/0, BUIAN0 MMILSAH 070000, 6771900, 072400, 062400 MMHSAH
Date of Dets Resmtaom/Anslysa UITA0, OUZSAN 0TZ7A00, 2RO MMIVHO) . QTTA0, 072500, 0772780, (A0 MMHMOS
Sampie Data
WEEK 145 RAT SERA Man ot L 15709 boa 980207036 3
Growp Samphe 8 Exiracus | Serrggats | FFOSOM Furiy | FFUS Purky | FFOS | FFOS | Flemame Comcentraiton Meen RSD Serrogate | FROS. OM Purky | FFOSA Purity | FFOSA | PFOSA | Fllecame Conceraratien Mean RSD FFOSA OM Parily | PFOSA furbly | PFOSAA | FFOSAA | Flename
Uose Vel Verthed Cotrection Correction | Dbutton | Cune. «PFOS PFOS | Sid. Dev. Verified Correction Correctivn | Ditution | Conc. of PFOSA PROSA Std Dev. Verified Corrwctios Coreciia | Diutka | Cone
- Foctor Factor | nghul L or % Rec wpml. | MSMSD RPD Factor Facter Factor L L or % Roc appml MS/MSD RPD Factor Factor Focwe | ogml
Metod B 06290 H20 BA.-§ [ NA 1 000 072400067 | <LOQ (0.00428 ugnl ) NA 09510 Unknows, 3 000§ DI060000T | <ALOK (9.00516 wpml.) NA 09760 Unknoss. 1 116 ROT2ALK07T
0290 H20 B & ' NA 1 033 | nomacoon 200428 ughel.) <0q NA NA 09510 Unkmowa L 000 _| DOWS0002) 000516 <0Q NA Na 09%0 Uninown i 135 | Romacom1
‘Masru B RBS(6290-Sena BE-5 1 XA 1 [X] R072400008 | <1.0Q (000428 ugiml’) NA 09510 Unknows. [l 0.00 | DOG000US [ <LOQ (0.00516 wghmd.) NA 09%0 Unimowa ] 104 RO72400008
HBS06 20 5oy B 6 1 Na 1 047} ROT2000022 | <LOQ (000428 uyml } NA NA 09510 Unknown . 1 000 | DO600022 | .0Q {0.00516 wgmt ) <Log NA NA 2970 Unimosa ] 1ad | mume
Mars 8K RTS062%0 Sera BR-S v NA T 323 | R0T3400009 | <LOQ (00428 uphal ) Na 03510 Usknown T 000 | DOP600009 | <LOQ (0.00516 wgfal ) Na 090 Taknown i 07 | somones
RT506290 Sera B & ' Na ' 395 | ROT2400003 | <1.OQ(0.0042% uprnl) 409 NA NA 09310 Uninowa 1 990 _ | DOW60ODS | LOQ(0:00516 ughaly NA, Na 09%0 Uninowa. i 190 | BOTI0003
S BTS06290M5- 2% ppaS [ NA 1 40| DoXeoonM 135% - NA [— NA NA 1 37| DOTOG00M 14% NA NA NA 1 £
RTS06290 MSD- 250 pob 3 i NA ' 13 | Dosoonzs 17% < | 1% % NA NA NA 1 210 | porosoones 126% 713 1% NA Na NA 1 37 | porwinns
RTSOG20 MS- 250 pgh-§ 1 NA T )| R0T2400004 7% It NA NA NA NA NA NA NA NA NA NA NA NA <K
RTS05290-MSD-250 po-§ ' NA NA ¢ s | ozeaoons (05 Y T o Na NA NA NA Na NA NA NA NA Na NA Na NA Na Na
Growp 3 Coneim 1 NA 03680 T 458 | ROT2000029 | <LOQ (6.004Z wghml ) Na 0510 Usknows, 1 0.00 | DOTDG00GZE | ALOQ (000516 wgml) NA 0970 Unizows. T 193 | B0T20000
Compu Cynowm 1 Na 08680 1 301§ ROTM0003 | <LOQ(0.00425 ugml ) NA 08510 Unkmows, 1 000 | DONG0002S | <LOQ (200516 wgmt ) Na 09%0 [Tr— 1 10 | ROTH0000
oppm CooeM 1 NA [ ' 19 | ROT20003) | <LOQ(0.00428 gLy NA 09510 Uninows 1 000 | DI0600030 | LOQ (G.0016 wymL) Na 03760 Unknown i 15 | moTaGen
oA 1 NA Pr 1 397 | R07T240002 | <LOQ(0.00478 ug/al ) NA 09510 Unkawen 1 000 | DO%6000SE [ <LOQ(0.00516 wphml ) NA 0970 Uk i 13 | Rom2ean
oiam 1 Na [ 1 s | RoTe000 o042 NA 09510 Uninown 1 000 | DURGO0NG2 | <LOQ (000316 uphal) NA o9 Unkauws. 1 17 | wmeoss
onnm ' Na asos 1 115 | ROTae00087 000673 NA 09510 Unkaown i 000 | Do70600035 | LOQ 00516 wymLy N 0970 Uakaown. ' 130 | Ko7
s ' Na asew 1 406 | ROTIO00M | LOQID4Z ughml) NA ossi0 Uninown s 000 | DO7600036 | <LOQ (0.00516 wymt.) NA 09%0 Unknows. 1 147 | s
oo 1 NA [T ' 261 | RO724000% [ <10Q(0.00428 ugrmL) NA 09510 Unkaows ' 000 | DO0S00AT { LOQ (000516 ugnl) NA agee Unknown ) 155 | somauox
oM v Na 500 s )| ROTHONMO [T ¢ NA o310 Uninows ' 000 | DOS000 | <LOQ (0.00516 wgml) NA Na 09%0 Unkaown i 100 | ROTM0000
cVRSM ' Na 03640 ' 20| ROTMO004 00200 oo NA 09310 Uniowown 1 00 _ | Domeooosy Q00516 upml ) <409 NA NA 99%0 Usinosa i 12 | romeann
COmW 1 NA 08640 0 ROT2A0004S 00354 NA 05510 Uniacwn 1 000 | DGR0600042 | <LOQ (200516 ughwd) NA oyRD Usiowwn T T | ROT3e0004
v i NA osi0 1 RO72000046 00439 NA 09510 Uniaows, ) 000 { DI70600043 | <LOQ (0.00516 upmd) Na 090 Cakaonn 1 135 | aoTenme
CnMaE ' Na 03640 1 533 | ROT2400067 [ NA 09510 Unimows ' 000 [ DO0S000M4 | LOQ(Q.0ASLE ughnl) NA o910 E— i i3 | ROTIe000e7
OIS 1 NA 03640 ' 159 | ROT2400088 o013 Na 03510 Unknows: 1 000 | DOMG000MS [ <LOQ(O.00S16 uywd.) NA 09760 [E— ' iss | momaeanoas
OISR 1 Na 03640 1 443 | ROT2400009 | <L.OQ(0.00428 ugiml) NA 09510 Vnkaown 1 000 | DO%G6000MS | <LOQ (0.00516 wyml.) NA 09%0 Laknosa ' 171 | a0Tseomme
C2Ie08 1 NA 0Roe0 1 26 | RoTM0SH 0025 NA 09510 Uninown ] 000 | DO7060004 | <LOGQ (0.00516 wgmm.) Na 6970 Unknown 1 Tt | woT2e00053
Y0 1 NA [ 1 A% | ROTM0008 000781 NA 09510 Uniaows t 000 | DI600E50 { LOQ B.00546 ughal.) Na ane Uaknown ) Ted | ROTo0E4
CeE ' NA (™Y \ WY | RETHRRSS o NA 0510 Unkpows. 1 000 | DO06000SE | ALOQ (G.00S16 wyml NA 0970 Uniaowa ) 175 | momaeawess
CoE ) Na 03640 ' 31 72400056 00262 565 NA 0510 Unkaown. ' 000 | DO%0000052 | <LOQ (000516 ughml ) NA NA 09%0 [Te— i 117 | momecmuse
co ! NA 03680 i 3 | RoT2e00087 o021 00256 00148 NA 09510 Usinows 1 900 | Dor600s3 | 4LOQ (100516 wpimt ) <tog NA NA 0970 Unkmowe. ! 13 | eoneoos?
Greep ComiM 1 NA 08640 1 684 | DO0G000S6 0354 NA 03510 Unknown 1 S35 | DO6000Ss 000587 NA 097%0 e — 1 T} DO0s0ss §
Low Duse ConmamM ' NA [ 10 1o | RoTzea0061 0953 NA 09510 Unimown 1 32 ] DOY6000ST | <LOQ .0SH6 ual.) Na 09%0 Uniaowa. ) | Doxwooas?
Loppm corrom ' NA 03600 » i3 | RoTae00082 7 NA 09510 Uninown ! 144 [ DoGo0XS 00182 Na 09%0 Usinows. i o0 | Durosocase
vz ' Na 03640 10 100 | Ro72400088 ose8 NA osst0 Unkpowa. 1 97 | Dowsooase o010 NA 0930 Uaknows 1 | Doweosy
M ) NA o6k ) 45 | Dursoose 0430 Na oss10 Unkaown 1 35 | DO70600060 | L.OQ (600516 ugal.) Na 0970 Unknown 1 e | D0
o ) NA [ 2 17 | ROT2400064 301 NA 03810 Uninown 1 606 | DORGON0G3 000637 NA o970 Usknown ' W | DoResonss
3 l} NA 03000 1 0 | DUTGINOA 00860 NA 09510 Uninows t 205 { DOP0600064 | <LOQ 10.00516 ughni.) Na LT Uniaowa ' | s
LM ' NA 03000 1 503 | DOIS000SS 0437 NA 09510 Uniaown 1 505 | DoW0s000ss 000846 Na 09%0 Laknows 1 oS | Dieaoes
oanam 1 NA VoK 10 14 | RoT2400088 133 98 NA 09510 Unisown ) 352 | D06000ss | <LOQ (000516 nppml.) s Na 090 Unkacren, 1 [TV YT, e
o 1 NA Suoug ] 387 | Dovosons? 0% Liz 110 NA 09510 Unimown 1 141 | DO0600057 | A.0Q (000516 wyml 0007 000330 NA 2970 (e i 131 | porosuone?
CRAL0F 1 Na 02646 % 11| RO72400009 177 NA 09510 Tnkmown, i LT3 | DInos0sm o0n3 NA 0970 Usingwa, T 161 | DORGIR
Ui ' NA 03640 » 137 1 ROTM0NN 2% NA ossto Unknown, 1 113 | Dowsown ooty Na 2970 Unknown 1 a5 | DOReo0TT)
CuTIE 1 Na 03640 1 & | noweoen o501 NA oss10 Unknows. ' s | Domeoon 000882 NA 0970 Unimown 1 14| poneom
CIMLIF 1 NA o680 10 o1 | movae000m o NA 09510 Uakuown 1 5% | DomeoooTy ogusm NA 0970 Untaown 1 55 | Doooun)
CIUMF 1 Na [ 10 w | ROT2e0072 £ NA 09510 Uuknows 1 743 | DOMGso02e 00075 Na o970 Uaimown ' [T P
CIUNE ) NA 03080 w 14 | ROT2A00T3 108 NA 09810 Uniaown \ 349 | Dowsooor? 000577 NA 09760 Unknown 1 175 | Doveasar?
o ' NA oaeke » 108 | RO72400077 1. NA 09510 Unkaows, ' 72 | Domsooors 00073 Na 0970 Uninows i 21| Doweson
Y 1 NA 05640 » 14 | RoTe000m 1 NA ossio Unknows, 1 129 | Doweooor o00%? NA o970 fr— i | DOReom
M 1 NA [ » us | RoTMoNT 136 1 Na 09510 Unkacwa 1 2 | Dowsoooss 000971 uy Na 0570 Usinoen, 1 553 | Dirmoooooso
CousE ) Na 09640 0 14| 07400080 213 161 0631 Na 09310 Unizown ) .37 _ | Do%sooos: 000563 00077 000198 Na 09760 Unkaown i 21| DoMeaoost
* Hagh recovanes confamed w sh 0772400 and 0072400 salysis  LAC 0821400 and 000100 NR = Not Reported P06 » Pafiuorooctancsullansts —
NA = Not Agplicable PFOSA = Parfluoroocuacsuilocammide
Dase 071300, 08/13400, 067210, O30 LAC L0Q = Lunt of Quativtaton PFOSAA e
Date Verdiod/ By: 032001 %A, Y2201 mmk EIFOSE = Narow Range N-Etdyl Perfiucrcoctacesulfomamido othy| alcobol
Pursy EeredNVenBiok  OW2W01 LA/ M556 = CEFI 7S02N((H)CH2C00)
PFOSEA « Patuorocns silfouyl edrylamide
was PFUSA PFOSAA EtFOSE Ms5s PFOSEA
070000 Laltial LOQ ng/ml 3 e 901 an as )
Curraciad LOQ ag/mL ooz o0si6 00503 000a 000tM .00
w0 Latial LOQ aghul. 49 NA 49 Na M3 NaA
Corructed LUQ ug/ml (L0 NA [T LT NA o0uN NA
VA0 nktial LOQ ngtml. a9 Na a NA us Na
Corvnd LOQ ng/ml. 000428 NA 000303 NA 0018 NA
2400 LOQ ng/mL. 9% NA NA NA g ~a
Correcied LOQ ug/ml. 000848 NA Na NA 00243 Na
FacT40 e i
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3M Medical Department Study: T-6316.1

3M Environmental Laboratory

AmU LR wOUIZo.4

Covance# 6329-228

Analytical Report: FACT-TOX-003

Seady. mido Eduno! m Rats
Prouct NussberiTess Substance):
Max:
MetudRevisn.
Anafyta at Equiposces Sysem Numbes:
Tnstumeat Sofware/Verton:
ke
H-Squared Vahe:
Shope.
Y-lmervept:
Daies of Extracton/Amatys:
Dates of Apalysus/Anatyst
Date of Data Redhucuon/Anatyst: *
Sample Data
WEEK 195 RAT SERA ot SDOLY
Gromp Semmple Concentration Mean ®SD Surrugate | EXFOSEOW Purty | EAPOSE Perky | KIFOSE | EIFOSE | Flename Coucrst ration Mean RSD
Duse oA PFOSAA PFOSAA Sid Dev. Verifled Correction Correction | Ditwtion | Cone. of HPOSE EWFOSE Std. Dev.
L or & Rec gl MS/MSD RPD Factor Factor Focter sgml w % Rec apml | MSMSD RFD
Metbod BR: 0629 120 BR-S <LOQ (600503 ug/ml) NA 0570 02850 T 040 | DO7060000T | <LOQ ( 0.0044T wghal)
06290-H20 B6 <LOQEous uwml) | <10g NA NA 09700 0390 1 142 | Dovsoooy ¢ ) NA
Mot Bk RBS06TV0-Sers Bik- 5 <LORQ (0.00503 ugiml.) NA 0910 03890 1 0.00 D00600008 [ <LOQ (000648 ugul.)
RBS06290-Sors Bik-6 (0.00503 <00 NA NA 0370 o258% 3 1.54 | DOP0600022 000443 ) NA
Metru BR RTS06290 SwaBR-3 | <LOQ (000563 upal ) NA 05T 03850 T 037 | DO70600009 [ <LOQ { 0.00445 ugal)
RTSHTI0 S Bk | <LOQQROIT ughd) NA NA 570 (3] 1 000 | DO0600023 00048 | _d0Q NA
G RTS06290-M5-230 ppb-5 1% NA NA NA 1 46| DO70600024 %
RTS06290-MSD-250 ppb-S 140% 139% % NA NA NA 1 131 | Doveoonzs “s s %
RTS06290-MS-250 py-5 NA NA NA NA NA NA NA NA
RTS06290-MSD-250 ppb-5 NA Na NA NA NA NA NA NA NA NA NA NA
Growpd oM <1.0Q (000503 vghmL) NA 0370 05090 1 125 | DOMGIZS | <LOQ { G.0DHS wgml)
Cooral cynOW <LOG (000503 uphal.} NA 0970 oxm90 1 000 | DO0GONY | ALOQ ( 0.0048 wphnl.)
0oppm oy <LOG (000503 uphml) NA oy 02890 1 09 | DO7E00030 | <LOQ (0.00448 wy/ml)
oo <L0Q£00503 ughul ) NA 09T osmo 1 056 | D060 1 LOG ( 0.0048 uytal.)
contam <L0Q (600503 wp/ml.) NA 0370 05390 1 015 | DU600032 { <LOQ ( 0.00443 aghal)
onnmM <L.0Q {000503 ug/ml ) NA 09TR o5 1 047 | DO70600035 §<LOG ( 0.00448 wyml}
cynnmM <LOQ 000503 upml.) NA o970 o380 1 041 | DU600036 | <LOQ (0.0044% ng/ml)
comsw <LOQ 0.00503 ugAnl} NA 0970 osm0 1 o3t | DI06000s7 £ LG 0.00648 il
vz <LOG 000503 ug/ml ) NA NA 0970 o580 1 042 { Do%0s00038 | <LOG ( 0.00648 wysal) NA
cyzsam 40QQos0Iugml) | 0Q NA NA, (370, osa 1 097 { DO76000) 00068 NA
CIONE <L0Q (000303 wyfeal.) NA I 040 1 0.67 | DO06000K2 [ <LOQ { 0.00448 eyl )
COINF <OQH050) ughnL.) NA o970 o030 1 071 | DoTeooes | <LOQ( 0.00448 upml)
s (000503 ugmd.) NA 0570 o380 ' 034 | DI0G0OM | LOQ ( 0.00448 wphal)
OB <L0Q (000503 ughal ) NA 03T 03890 1 0% | DO760004s | <1.0Q (0.00448 wymd )
COBSF <LI0Q (000303 Mp/tml ) NA 09T ozm0 1 085 | DO600046 | <LOQ ( 0.00648 wyhal )
CYDeoF <LL0G (800503 ug/ml ) Na 097M oz 1 057 | DUTDG04 | <LOQ ( 0.00M4E ng/ml )
CO6UF <LOQ(000503 nml} NA 010 [ 1 005 | DO0600030 | LOQ (9.0043 wghml)
M <LOQ{00503 upml.} Na o970 05890 1 027 | DURGOOUSH | <LOG ( 0.00643 ugal)
COINE <LOG (600503 wp/ml ) NA NA 09TR oxs ] 025} DOMG0KS? [ <LOQ ( 0.00448 ugml) NA
CIBRE (000503 1] <0Q NA NA 09T 058%0 1 034 | DO70600083 000448 | _a0g NA
Growp 3 TYRSIM 0253 NA 09T 01850 ' 097 | DOMG000SS | LOQ ( 0.00648 wyhml)
Low Duse Cynsem 01 NA 0T oxrm t 03¢ | DOTSONST | LOQ ( 0.00048 wyhnl)
1.0ppm cnToM 053 NA a0 (3] L 07 | DOME00ISS | LOQ( 0.00648 ugml)
om NA 0970 0480 L 257 | D070600059 | <£.0Q( 0.00448 el
cYmIM 2201 NA 070 o589 1 015 | DI600060 | <LOQ ( 0.00448 wy/mt.)
M 0249 NA 0970 osm0 1 132 | DO7060006) | <LOGQ ( 0.00448 ughmls
CoRUM 013 NA 097R (2] 1 219§ DO%0600064 | <LOQ (00048 wyml)
cHRIM n Na oy oanw 1 137 | Do706000es | <LOQ (0.00448 wgml)
oM (3 634 NA 090 0am0 ] 008 [ DOT600066 | A.OQ( 0.00648 ug/ml) NA
cmumM 013 0252 2180 Na [ X1} 0X8%) L 006 | DOe00os7 0 00M1 | <109 NA
CoME 163 NA 0T 05890 1 072 | DOE00070 [ <LOQ (000448 wghml)
CIUIEF s NA om0 oz 1 06 | Dorseno) <0G (0.00448 ughal }
CIUIINF 012 NA (2] o 1 o6t | D0%0600072 | LOG (0.00648 wytmly
CYHULIF 0261 NA 0970 03890 1 036 | DU20600073 | <LOQ ( 0.0043 ugal )
CHUWF [ Na 0970 02090 ' 096 | DU06000HM | <LOQ10.00443 wgal)
CRAIE um NA o0 03890 ] 100 | POWE0OTTT | <LOQ ( 0.00648 ug/mal)
ORI () NA oy oss%0 1 100 | DOT60007S | <LOQ ( 6.00448 wghml)
CHE o208 NA o7 033%0 1 026 | DOTOCO00TS | LOQ( 0.00448 ng/ul)
CYUSIF 0369 02 NA o970 [ 1 000 | DO70600080 [ <LOQ ( 0.00445 ughml) NA
CIUSE 0% 0259 015 NA [X7) 05890 1 020 _ | DO70600081 2.00448 2| a9 NA

* High revoverics confwmed with 07/24/00 and OR24A00 aas

Dase Eotered/By 071300, 04/1 /00, 08721400, 0
Due Venfoeds By 032001 . S muky
Pury Eotered/Verified 032901 LAC/

or06m0 Laltial LOQ aginL
Corvected LOQ sg/mL
om0 Inkial LOQ ag/ul.
Careactsd LOQ wpiml.
omu Initial LOQ ag/ml.
Carrecied LOQ mg/mL
s Lnitial LOQ g/l
Corrected LOQ ny/ml.

LRN-U2104
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3M Medical Department Study: T-6316.1

Analytical Report: FACT-TOX-003

Covance¥ 6329-228
TOX003. 104 Week eetary Canmogean fy Sidy »ab Natow Range (98 19 ) N TOXS 104 ' cok Dacrary Carcamogenn s
Produs Nussber(T ost Substanse) T-6316 (EGOSE-OH) Product Neasber(T eat Subaaoce), T-4316 (BAROSE-OH)
Maen: Rat Scrun : Rat Scrvms
Metodfevinon: ETS-841 & ETS$51 ETS34)12ET351
Symem Nuswber: y Analytical Equipaaces Syscrs Nusober: Davey 007y
Lmriaman: Software/Verooe. Masalyax 3.4 Inarncas Soltware/V Macal s 34
Finae. Ser Attachments Finuae Soc Atehmenss
R-Squarad Vahus See ARachments R-Squared ¥abir: Sce Amahements
Shape See Alachmeots Shope: Sox Aatamanss
V- Imbarcepe. Sce Auachascnis Y- bnterept Soo ARachemcass
Dates of ExtacucaiAnatyst. CO2W00 SALKIK Dates of Extractos/Asalys. 00206 SALKIK
Dates of Asalysm/Anslym: 0760, TR0, TT400, (/400 MMESAR Dates of Analyss/Analy s OTARU BN1W00 724U BTV MY
Dk of Dats Kachuctus/Analy OTATA, T2, BTN AN MMIVHOS Dete of Dats BaducussAsaly s VTROTRI 7SN GTITANL TR MM
Sample Dats Sample Data
WEEK 185 RAT SERA b NBLIOWT- 80 37 WEEK 185 RAT SERA
Gresp Sampie # Serrgale MSS6 O Farky | MS56 Purky | MSS6 M556 | Fllvwame Mean RSD Serrogais | PFOSEA G PuiMly | PFOSEA Purky | PFOSEA | FPOSEA | Fibemame Comcewt ratbon Meaa RSD Grow Sample § POS Concamt ratben
[T Veried Cusrection Correction toa | Come M356 Std. Dev. Verifiwd Correction Correction Duwiion | Conc. of PFOSEA PFOSEA St Dev. Doss Conc «PFOS
Facior Favtur Faclor ng/mL spml | MSMSD RPD Facter Factor Factor L spiml or % Rec spml. | MsMSD RPD gl o % e
Motod BE CO20 HX BR-S [ Unknows [ 000 | ADS2000005 NA 09930 Unkaown 1 0.00 | DO70600007 | <LOQ (0.00493 whml) ‘Mothod B w6230 H20 B 5 000 | <LOQ (G008 wymal)
0629 H2 BB & oy Undnown i 000 | Aowaamory NA NA 099% Unknown 1 219 | borosooods | <LOQ (0.00493 ughmly | <10Q NA 06290 H20 BA S 033 | 00,0043 wpmls
Mans BR RBSU62- Sera B3 2] Usknerwn 1 000 | AOS2400006 NA 3] Unkacwn 1 109 | DO600008 | <IOQ (000433 wgfml.} Moo B RBS506250 S Bk ¥ 0% | <LOQ 00 ugrml)
RESW2% Scra BA-6 Uy Valnwn 1 ow | Aozeno <©0Q NA NA 09930 Unknown ' 19 | D0%osoonz | <1L0Q (0.00493 wpmly | <LOQ NA RBS06290 Sen B0 947 | <LOg ozl ugml)
[Ty KTS0629 Scra BA-§ (= Uskaown 1 000 | AOK2000007 NA 09930 Unaown 1 085 | DI0600009 | <LOQ (000497 wymL) Mama BK RT500290 Sera B 33| <LOQ 2004 agaaly
RTS05290 Sera BA-6 [To) Uskaows i 000 | AoG2e0002) <09 NA NA 099%0 Unknown i 10 | poweaoens (Q.00451 | _<dog NA RISE20 Sera BR-6 395 10060 wpml)
o 'RTS06250 M5~ 230 ppb-5 NA NA 1 A1 | 0710002 NA NA NA 1 m | Dovedtan % € RTSOLIOMS 0 pebS | M0 (B .
KTSUL20 MSD- 2% - $ NA Na ] 02| ACTIRO0S iy.;3 L3 Ra NA Ra i 7 | Doeooos %% % 1% RTS06290 MSD-250 ppib-$ {18 Ly -
RTS06290 MS- 250 ppb-§. NA NA [l 3 ADE2400022 NA NA NA NA NA NA NA RTSO6290-MS-250 ppb-§. 3 5] v
RTS06290 MSD- 250 ppb-§ NA Na 1 3m | Aoszsc002) 153% 1% NA NA NA NA NA NA NA NA NA RTS0R290-MSD-250ppb s | 365 1405 e
Groep § onYIM 3 Unknows. T 000 | AM240me NA 0992 Uninown ¥ 000 | DUPOGO0IZE § <LOQ (000493 ughal) Greep 8 [ 48 | <10Q (000428 wymls
Comarol oo 0y Unknows. 1 om0 | Ase002? NA 09930 Uninown 1 000 | DOA00Y | <LOQ (400493 ughml.) [ Y20 301 <LOQI0.00428 wymis
Quppm CyDORM G takauwn ) 000 | Aoazecons NA 09930 Uninown i ox | DUT0600030 | LOQ @004 upml) coppm Czoam 33 [ <LOQB.0428 syml)
[RT e ovw Uakaown ' o | Anaoos NA 09930 Unknown § 129 | DOW60003t | ALOQ (000493 upmi.) M 33| A0z wymly
oM [ Unkaven ) o | Aoeoin Na 0990 Uninoen t 0% | D0Me00032 | A.OQ (200493 wyml) conivm 121 buuU2
onnus oy Unkaown i 0w | Aose0003 NA 0999 Undmows. ' 120 | DO60003S | LOQ (000453 wphml.) o 1 Py
o oy Usknosn i 000 | AOK400034 Na o090 Unknows, t 107 | DU0600036 [ <LOG (0.00¢53 wyal ) cymim 406 | <LK 0ATH wymal )
o [T Usiaoen ) o0 | Aosaea00ss NA 09930 Unimowa ] 000 | DO706000T [ <L.OQ (3.00493 wpnl) cymym 241 | <AOQUOME wpmls
cum ] Unknows ) 000 | A0 NA NA 099% Unimown. ' 000 | DO70600038 | <L.OQ (000493 gl NA Ccozn ) [
CosM o9y Uaknown ' 000 | ADN40037 <L0g NA NA 0% Unimows t 142 | DU%600039 | <0G (000497 wyrml ) NA comsaM Bo 9020
CIOIF w9 Unknown 1 0.00 ] ADK2A00H0 NA [ Uknows T 097 | DOT0000AT [ <LOQ (G.00497 mghml) S [IF] (]
CIME ] Usknows i 000 | ADK2M000M NA 099% Unkaown i 000 | DOG0O04I | <LOG (0.00497 wprml) M o e
CRME o9y Unkaown ) 000 | ADE2400042 NA 09930 Uniown. 1 084 | DOGI00H | .0Q (00049 wymd) Conas 539 Pye
CNISeF ovumy Uokzown t 000 | Aoeze00es NA 09930 Unknown 1 109 | DOT0G000AS | LOQ (0.00493 ughmi.) CISHE 159
omseE ovuy Unkaown 1 000 | AOS2400044 NA 09930 Unknown 1 000 | 070600046 | <LOQ (000493 wyal) CYISF "
CI60F ovaw Uakaown 1 000 | Aos2e00047 NA 09930 Unimows 1 058 | DOX6000M | LOQ Q00493 wpml) €200 B
[ ovy Udkmown 1 000 | Aowaeoos NA 0993 Usimows 1 082 | DO70600050 [ <LOG (200493 wpml) CYLo2F Py
YN owmey Unkpows 1 000 | Acm2ec00ey Na 0993 Unknows, i 000 | DO6000SI | <LOQ (20049 ugmaly CyDesF 13
CORWE vy Unknuwa ' 000 | aoi2400050 Na NA 09930 Usknows. 1 108 | DOT0G00ES2 | <LOG (000493 wgml) NA [ Wi
LA Somy Usknows, 1 000 | aomacuust NA NA 095% Usigows 1 114} Dovsoosy (0.00493 | _<o0g NA e 218
Greap ¥ R 09wy Usknows. 1 W7 | AUTI9000% NA 09936 Unknawa. T LM | DO70600056 | <A.OQ (L0043 wpml) Greap? T e
Low Duse oVseM ovuty Uaknows, 1 s | aoTis000m NA 09930 Unknowa i 083 | DA706000S7 | <LOQ (0.00495 ugml y Low Dose Coneem 1o
1oppm coM 0999 Uakiwws. 1 140 | AOTI00T NA 09930 Unknown. 1 12 | D0%s000S8 | LOQ (0.0049) ughal) L0ppm oz w
cyzzTem oy Unloowa ' 964 | A0TI000TY NA 099% Unkaawn 1 137 | DO706000S9 | <L.OQ (0.00493 wyel ) cynms 100
oM (3 Unknova ) n1 Al NA 099% Utknown 1 106 | DO%6a00G0 | <LOQ (0.00493 wy/ml) Cyzma s
Comawm oouy Cakaows ' 129} AO7is00083 NA 09930 Uniown ' 139 | DO%6000s3 | 4.0Q (0.00493 wpiml.) oz )
O L Unbnown i 150 | ADK240008S Na 099% Unlmown 1 241 | DO06000s4 | <LOQ (0.00493 gLy Cn0aM »o
(Ut oy Unkaung 1 424 | AoTtvo00ss NA 099%0 Unioown ) 133 | DON600ss | <.0Q (00049 upml) i 3
Coniam o9y Unknown 1 716 | AOTISN00R6 sa9 NA (3 Unimown i 104 | DO0C000GS [ <LOQ (0.00497 mptely NA CynIM =
cmnm 09989 Us i 287 | Ao7is00087 00645 00us NA 099% Unimown, Il 117 ! Das0oo? (0.0049) i <og NA comm a7
COMOF oy Usknows T 124 | AOTIS00090 NA [T Uskanows 0 000 | DOToM0000 | LOQ (G049 wyaml ) CYUIOF B
CRAIeF o9y Unknown ' 974 | ao7as0009t NA 09930 Unkuowa 1 145 | DO70600071 | <LOQ (000493 wpfmul) COM1eF 137
COUINE ovemy Usinawn, ' wia | aonsooon NA 09530 Unknown i 0 | DURGINTE | <LOQ (0.00493 wpmad) COHINF @
U (e Unknowa, 1 106 | AOTI900093 NA 09930 Uniaows 1 096 | DO20600073 | .OQ (000493 wgml) oMz 101
CYUNF 09989 Unknown 1 s ATT1900094 Na 09930 Uniaown 1 000 DO7000M [ <LOQ (6.00493 ng/mL) CI24308 »
CRAME oyuey Unknows ' | aonvoom? NA 09930 Unknown 1 120 | DO706000T? [ <LOQ (600493 wpimlL) CYUIE [t
Al 0999 Unkpown 1 392 | AOTIS000N NA 09930 Unlnova 1 12 | DU60007S | <LOQ (000497 apml) o 108
M o9uy Unkown i %62 [ AOTIOOY NA 09930 Unnowa 1 117 | DO7060009 | <LOQ (100493 wgml) I ™
CYUSIF ovvey Uaknown i 136 [ A071500100 ns NA 09930 Uninowa [ 115 | DO706000R0 | <1.0Q (0.00493 wyml) NA CoUSUF i
YU a9 Unksown s 691 | ABTI%00i01 00863 002 NA 09930 Unkpovs, t Loo | Domsooots | <L0Q aossssupmly | <10Q NA CIuSUE 14 2
= Hagh recovonas cunfimed wah 07/24/00 and OW 2400 a0 PROS » Perfivorooctasseulionate * High recovarics canfirtued wsh 0772400 and 0872400 analyss. LAC GRZLAK el OX0 00
PFOSA « Perfivarooct

Date Estored/By:
Dais Vantieat By

Pty ook Venfiod V2901 LA/

3M Environmental Laboratory

071 00, 081 00, D420, O34
032001 kb, 7001 Mk

cunesulfonamids
PFOSAA » Pecfluorooctancsiifomamidoscetate

EtFOSE = Narow Rangs N-Edhyl Perfiuorooctmseiionanido edwyt akcobol

MS$56 » CEFITSOZN(H)CH2COO)
PROSEA = Perfucrooctans sulfnyl edylamide

Dt Emtard/By.
Date Vorttiod/ By:

Party EasrodVonked:  03ZW01 LAC

01100001540, GR2100. 00 LAC
032001 LA $7200) mesk
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3M Medical Department Study: T-6316.1

Analytical Report: FACT-TOX-003

Covance# 6329-228
Study: TOX003, 104 Week Dietary Carcinogenicity Study with Narrow Range (98.1%) N-Ethyl Perflucvooctanesulfonamido Ethanol in Rats
Product Number( Test Substance): T-6316 (EFOSE-OH)
Maix: Rat Liver Filcname: Sec Below
Metbod/Revision: FACT-M-10& FACT-M-2.0, ETS-8-7.0 R-Squared Value:  See Anachments
Analytical Equyunent Systean Number: Madeline 041098, Amcliu 062498, Soup020199 Slope; Sec Attachments
Instrument Sofiware/Version: Masslynx 3.1 Y-Intercept: Sec Atlachments
Dt of Extra Goa/Analyst: 605/98 RWw
Date of Analysis/Analyst: 6/26/98, &/30/58, 10/1399 MEE/JIMMH
Date of Diata Reduction/Analyst: 02/08/00, 02/09/00, 06X8/00, 05/04/01 MMH/IAS
Sample Data
WEEK 4 RAT LIVER REWORK ot 193
Group Sample # Initial We. | Total Mass PFOS Su PFOS Purity PFOS PFOS PFOS Filename Coacentration Mean RSD
Dosc z of Liver Correction Correction Conc. Dilutioa Cale. Conc. of PFOS PFOS Std. Dev.
P Factor. Factor » Factor ng/g wp/g or % Rec. upy MS/MSD RPD
Method Bik RBLO60Y8-H20 Bk-! 1.0000 NA 09275 Unknown 172 1 160 M062698002 | < LOQ (0.0552 up/g)
RB1.06098-H20 Bk-2 10000 NA 09275 Unknown 013 1 0.68 A06309802 <LOQ (00552 u, <LOQ NA
Mauix Blk RB1OGU9S-Lvr BK-{ 1.0080 NA 09278 Unknown 145 t 133 <L0Q (0.0552 ug/p)
RBLU6YS-Lwr BK-2 1.0080 NA 09275 Unknown 595 1 547 A06309803 <10Q (0.0552 ug/e) <LOQ NA
QC - 100 ppb C92196M-MS 10106 NA NA NA 334 i %9 MO62698040 6%
C92196M-MSD L0106 NA NA NA 368 1 113 MO62698041 95% 1% 5%
QC - 100 ppb CY9M-MS 10106 NA NA NA 413 1 158 A06309840 132% 2nd
CY2196M-MSD 10106 NA NA NA 456 1 200 A06309841 168% 2nd| 150% AU%
QC - 100 ppb CY2I96M-MS 10106 NA NA NA NA NA NA NA NA 3
C92196M-MSD 10106 NA NA NA NA NA NA NA NA 3rd| NA NA
QC - 500 ppb O92192M-MS 1.0052 NA NA NA 965 1 608 S101399045 102%
C92192M-MSD 1.0052 NA NA NA 1067 1 it 5101399047 119% 110% 15%
QC - 500 ppb CY2192M-M5 1.0052 NA NA NA NA NA NA NA NA 2nd
C92192IM-MSD 1.0052 NA NA NA NA NA NA NA NA 2di NA NA
Group 8 cRIM 10052 NA 09275 Unknown 353 1 326 MO062698012 0326
Coatrol C92196M 10106 NA 09275 Unknown 2 t 233 M062698013 0233
00 ppm C9220M 10133 NA 09275 Unknown 173 1 158 MO0G2658014 0.158
CORIM 1.0029 NA 09275 Unknown 158 1 144 M062698015 0.144 416
CO59M 10334 NA 09275 Unknown 142 1 127 MO62698016 0.127 0.19% 00822
CY2332F 10267 NA 0.9275 Unknown 358 1 773 MOs2658019 00775
C92352F 10512 NA 09275 Unknown 859 1 758 MO062698020 0.0758
C92355F 10140 NA 09275 Unknown 151 1 138 M062638021 0.138
CY2366F 10217 NA 09275 Unkoown 530 1 48.1 MOG2638022 | < LOQ(0.0552 ug/p) 354
C92373F 10285 Na 09275 Unknown 109 1 984 MOG2698(23 0.0984 0.0891 00315
Group ¥ [&'25721 7] 1.0069 NA 09275 Unknown 147 50 6788 A06309812 679
Low Dose CI280M 10390 NA 09275 Unknown 160 50 7152 A06309813 718
1.0 ppm C92284M 10242 NA 09275 Unknown 154 50 6978 A06309814 698
C92300M 10230 NA 09275 Unknown 126 50 5706 A06309815 571 9.62
C92329M 10315 NA 09275 Unknown 134 50 6034 AD6309816 6.03 6.53 0.628
C92402F 10435 NA 09275 Unknown d 5 3541 ADG309833 354
C92435F 10030 NA 09275 Unknown 760 5 3513 AD6309834 351
C92463F 10376 NA 09275 Unknown 858 5 3835 AD6309835 384
C92487F 100 NA 09275 Unknown 360 5 1658 A06309836 1.66 31s
COUTOF 10170 NA 09275 Unknown 309 3 2322 A06309837 232 297 0937
PFOS = Perfluarooctancsulfonate NR = Not Reported
PFOSA = Pertlvorooctancsulfonumide NA = Not Applicable

PFOSAA = Patluorooctancsulfonamidoacetale
EtFOSE = Namow Range N-Ethy) Perfluorooctancsulfonamido ethyl alcobol

Dutc Entered/By:
Date Verified! By:

FACT-M-20

3M Environmental Laboratory

LOQ = Limit of Quaatitation

0417100, 06/20/00 MMHA.AC, 0508/01 mmb
03722001 hoj, 0403401 kb, 05/10K0L L.AC $22/04 mmh
Purity Entered/Verified: 032901 LAC/040%01 KIH

1 vr Week 4 frework)

LRN-U2104
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3M Medical Department Study: T-6316.1 Analytical Report: FACT-TOX-003

AMDTH# US0598.2
Covance# 6329-228 LRN-U2104
Sudy: TOX003. 104 Week Dictary Carcinogenicity Study with Namow Raage (98.1%) N-Ethy] Perfluorooctancsulfonamido Ethaool in Rats
Product Numbert Test Substance): T-6316 (EFOSE-OH)
Matnx: Rat Liver Filename: Scc Below
Metbod/Revision: FACT-M-1.0 & FACT-M-20, ETS-8-7.0 R-Squared Value: See Atwchments
Andyucal Equipmens System Number: Maicline 041098, Amcha 062498, SoupO2019%9 Siope: See Attachments
Instrument Software/Versivn: MassLyax 3.1 Y-Intercept: See Atiachments
Date of Extraction/Analyst: 60998 RWW
Datc of Analysis/Anatyst 62608, ¢30M8. 10V1 399 MEE/II/MMH
Date of Duta Roduction/Anatyst: OB, G050, 06080, 0544/01 MMHAAS
Sample Data )
WEEK 4 RAT LIVER REWORK lot 1.-2353 lot617
Group Sample # PFUSA Purity PFOSA | PFOSA PFOSA Filepume Coucentration Mecan RSD PFOSAA OMd Purity PFOSAA Purity PFOSAA | PFOSAA PFOSAA Filemame Conceatration Mcan RSD
Dose Correction Conc. Diiution Cale. Conc. of PFOSA PFOSA Std. Dev. Correction Correction Couc. Dilution Calk. Cone. of PFOSAA PFOSAA Sud. Dev.
Factor ng/x Faclor oglg ug/g or % Rec. ug/p MS/MSD RPD Factor Factor ng/g Factlor [ % ug/gor % Rec. upig MS/MSD RPD
Mcihod Blk RBLO60Y8-H20 Blk-1 Unknown 0.00 1 0.00 M62698002 | < LOQ (0.0121 uglg) 05382 Unknown 0.00 1 0.00 MO62698002 | < LOQ (00341 ug/p)
RBLOGS-HIG BIK-2 Unkaown Q00 1 oM AOG302 | <LOQ (00121 up/p) <LOQ NA 05332 Unknown 0.00 1 0.00 AD6309802 [ < LOQ (00341 ug/g) <LOQ NA
Magix Blk RBLOG0YS- Lyt Blk-1 Unkaown 000 ] 0.00 M62698003 | < LOQ (0.0121 ugfg) 05382 Unkpown 0.00 1 0.00 MO62698003 | < LOQ (0.034] ug/g)
RBLOGOYS-Lyr Bk-2 Unknown 127 1 126 A0630%03 _ | < LOQ (0.0121 ug/g) < NA 05382 Unknown 0.00 1 0.00 A06309803 | < LOQ (0.034] ug/g) <LOG NA
QC - 100 ppb C92196M-MS NA 104 1 103 ME2698040 % NA NA 68.1 1 674 AD6309840 53%
CY2196M-MSD NA 1ot 1 100 M62698041 83% 84% 3% NA NA 158 1 156 AD6309841 123% 83% 1%
QC - 100 ppb CY92196M-MS NA w? 1 106 A0630%40 8% 2nd NA NA p73 1 ns $101399054 1% 2od
CY2196M-MSD NA 124 ] 122 AD6309%41 101% nd MR 14% NA NA pill 1 251 S101399055 198% 20d 188% n%
QC - 100 ppb C92196M-MS NA 844 1 844 §101399054 0% 3d NA NA NA NA NAa NA NA 3rd
CY2196M-MSD NA 687 1 680 5101399055 6% 3d 63% 21% NA NA NA NA NA NA& NA 3d NA NA
QC - 500 ppb CT2NM-MS NA 382 . 1 380 5101399046 63% Na NA 647 1 644 5101399046 101%
CY219IM-MSD NA KAM ] 350 101399047 58% 0% 8% NA NA 763 1 759 S101399047 119% 1104 16%
QC - 500 ppb CIIM-MS NA NA NA NA NA NA 2nd NA NA NA NA NA NA Na 2nd
C92192M-MSD NA NA NA NA NA NA nd NA NA NA NA NA NA NA NA NA 2a0d NA NA
Grosp 8 [&IT7IV] Unknown 0.00 1 0.00 M62698012 [ <LOQ (0.0121 uglg) 05382 Usnkpown 0.00 1 0.00 ME2658012 | < LOQ (0.0341 ugfy)
Control C92196M Unknown Q.0 L 0.00 M6E2638013 | < LOQ (0:0121 ugly) 05382 Unknown 0.00 1 0.00 MA2698013 | < LOQ (00341 ugrp)
0.0 ppm C92200M Unknown 0w 1 0.00 M62698014 | < LOQ (00121 ug/g) 05382 Unknown 0.00 1 0.00 Ma2638014 | < LOQ (0.034) ug/g)
C216M Unknown 000 1 0.00 MG62658015 | < LOQ (0.0121 ug/g) NA 05382 Unknown 0.00 ] 0.00 M62698015 | < LOQ (0.034} ug/g) Na
CY2259M Unknown 0 1 a.00 M62638016 | < LOQ (0.0121 uglg) <LOQ NA 05382 Unknown 0.00 ) Q.00 M62698016 | < LOQ (0.0341 ug/g) <LOQ NA
C92332F Unknown 0.00 B 0.00 M62698019 | < LOQ (0.0121 ug/z) 05382 Unknown 0.00 1 0.00 M626568019 | < LOQ (0.0341 ug/g)
CY2382F Unknown 5.06 1 4381 M62698020 | < LOQ (0.0421 ug/g) 05382 Ugknown 0.00 1 0.00 M62698020 | < LOQ (00341 up/g)
CY2355F Unknown 524 1 517 M62698021L | < LOQ(0.0121 ug/g) 05382 Unknown 0.00 1 0.00 M62698021 | < LOQ (0.0341 ug/g)
CY2366F Unknown 0.00 1 0.00 M62658022 | < LOQ(0.0121 ug/g) NA 05382 Unknown 0.00 1 0.00 M62698022 | < LOQ (0.0341 up/g) Na
CYBF Unknown 0.00 1 0.00 M626%8023 | < LOQ (0.0121 ug/g) <LOQ NA 05382 Unknown 000 1 0.00 MS269823 1§ < LOQ (0.0341 up/g) <LOQ NA
Group C92264M Unknown 194 1 %2 Mé62698026 0.192 05382 Unknown 160 5 428 MO06309826 0428
Low Dose C92280M Unknown 244 1 234 M62698027 0234 05382 Unknown 132 5 M2 MOG309827 0342
1.0 ppm Cy2284M Unkaown 161 1 158 M62698028 Q.58 05382 Unknown 225 5 550 MO6309828 0590
CY2300M Unknown 3 1 136 M62698029 0.136 ns 05382 Unknown m 5 ™ MO06309629 0293 898
CV2329M Unknown 220 1 214 M62698030 0214 0.187 00401 05382 Unknown 675 s 1760 MO06309830 176 0683 U613
C92402F Unksown pad) 1 47 M6269803) 0217 05382 Unknown 248 5 61 M06309633 0.641
CY2435F Unknown 2 t vl M62696034 0.391 05382 Unknown Pl s 613 MO6309834 0613
CY2463F Unknown 200 1 193 M62698G35 0193 05382 Unknown m 5 4“6 MOGI0IBIS 0446
CIUCTH Unknown 203 1 2201 M6E2698036 0201 472 05382 Unknown 133 s 355 MO6309836 0355 332
C92470F Unknown 107 1 105 M62698037 0105 0222 0.104 05382 Unknown 324 5 856 MO06309837 0.856 0582 0.193
PFOS = Perflsorooctanestlfonalc NR = Not Reported PFOS = Perfluorooctancsulfonate NR = Not Reporied
PFOSA = Pafluorooctascsulfonamide NA = Not Applicuble PFOSA = Perfluoroostancsulfonamide NA = Not Agplicable
PROSAA = Pafluarvoctancsulfonamidoacetate LOQ = Limit of Quantitation PPOSAA = Perfluorooctanesulfonamidoscetate LOQ = Limit of Quastitation
E4FOSE = Nammow Range N-Esbyl Parfluorooctanesulfonamido ethyl alcohol EtFOSE = Narrow Range N-Ethy! Parfluorooctanesulfonsmido ethyl aloohol
Daic Entered/By: 0417800, 06/20000 MMH/LAC. 050801 mmh Date Entered/By: 04/17/00, 06/20/00 MMH/LAC, 050801 mmb
Daic Verified By: 0372201 boj, 040301 kb, 05/10/01 LAC 5722401 mmh Daie Vaified/ By: 03/2201 hoj, 040301 kjb, 05/10%08 LAC $/22/01 sunh
Punity Entered/Verified: 032901 LAC/ 040301 KIH Purity Entered/Verified: 03/25/01 LAC/0403/0¢ KIH
FACT-M-20 Lvr Week 4 (rework) Q5292001
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3M Medical Department Study: T-6316.1

FACT-M-20

3M Environmental Laboratory

Study:

Product Number(Test Substance):

Mainx:
Metbod/Revision:

Analytical Equipment System Number:

Insuument Software/Version:
Date of Extracton/Analyst;
Daic of Analysis/Analyst:

Analytical Report: FACT-TOX-003

irivaks AW voVOIULE

Covancet# 6329-228

TOX003, 104 Weck Dictary Carcinogenicity Study with Narrow Range (98.1%) N-Ethy? Perfluorooctagesulfonamido Eihanol in Rasx
T-6316 (E(FOSE-OH)

Rat Liver Filename: Sec Below
FACT-M-1.0 & FACT-M-2.0, ETS-8-7.0 R-Squared Value:  Scc Atachments
Madeline 041098, Amelia 062498, Soup020199 Slope: Secc Attachments
MassLynx 3.1 Y-Intcrcept: Sce Auachments
60N98 RWW

62698, /3098, 1041399 MEE/JJ/MMH

Date of Dats Reduction/Analyst: 02/08/00, 02/09/00, 06/08/00, 0504/01 MMH/IAS
Samiple Data *
WEEK 4 RAT LIVER REWORK 10t 936
Croup Sampic ¥ E(FOSE Purlty | EAFOSE | E(FOSE | E(FOSE Flicusme | Comcentration | Mean RSD
Dosc Correction Couc, Didution Cak. Conc. of EFOSE EtFOSE Std. Dev.
Factor ng/g Factor n| up/z or % Rec. ugiy MS/MSD RPD
Method Blk RBLO5098-H20 Bk- 1 Unknown NR 1 NR NA NR
RBLO6098-H20 Bik-2 Unknown NR 1 NR NA NR NR NR
Maurix Blk RBLO6098-Lvr Bk-1 Unknown NR 1 NR NA NR
RBLOG098-Lvi Bk-2 Unknown NR 1 NR NA NR NR NR
QC - 100 ppb C92196M-MS NA NR ! NR NA NR
C92196M-MSD NA NR 1 NR NA NR NR NR
QC - 100 ppb C92196M-MS NA NR 1 NR NA NR
CR19M-MSD NA NR 1 NR NA NR NR NR
QC - 100 ppb C92196M-MS NA NR 1 NR Na NR
C92196M-MSD NA NR 1 NR NA NR NR NR
QC - 500 ppb Co2TMMS NA NR T NR NA NR
CR2192M-MSD NA NR 1 NR NA NR NR NR
QC - 500 ppb CO219IMMS NA NR T NR NA NR
C92192M-MSD NA NR 1 NR NA NR NR NR
Group 8 CR192M Unknown NR 1 NR NA NR
Control C92196M Unknown NR 1 NR NA NR
0.0 ppm ©9220TM Unkaown NR H NR NA NR
ConieM Unknown NR 1 NR NA NR NR
C92259M Unknown NR 1 NR NA NR NR NR
C92332F Unknown NR H NR NA NR
C92352F Unknown NR 1 NR NA NR
C92355F Unknown NR 1 NR NA NR
C92366F Unknown NR 1 NR NA NR NR
C9ITIF Unknown NR 1 NR NA NR NR NR
Group ¥ C92264M Unknown NR 1 NR NA NR
Low Dose C92280M Unknown NR 1 NR NA NR
1.0 ppm C92284M Unknown NR 1 NR NA NR
C92300M Unknown NR 1 NR NA NR NR
CoVIIM Unknown NR 1 NR NA NR NR MR
C92402F Unknown NR 1 NR NA NR
C92435F Unknown NR t NR Na NR
C92463F Unknown NR 1 NR NA NR
C92467F Unknown NR 1 NR NA NR NR
COUT0F Unknown NR 1 NR NA NR NR NR
PFOS = Perfluorooctancsulfonate. NR = Not Reportcd
PROSA = Perflucrooctancsullonamide NA = Not Applicable

PFOSAA = Perfluorooctanesulfonamidoncetate
EWFOSE = Nammow Range N-Ethyl Perfluomoctanesulfonamido ethyl alcobol

LOQ = Limit of Quantitation

Date Entered/By: 04/17/00, 06/20/00 MMH/LAC, 05/08/01 mmh
Date Vedfied/ By: 0372201 boj, 040301 kib, 01001 LAC 572201 mmh
Purity Entered/Vesified: 0329/01 LAC/040301 XH

Fore Waake 4 faerincin

LRN-U2104
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3M Medical Department Study: T-6316.1

Stuxdy:

Product Number{ Test Substance): T-6316 (EWFOSE-OH)
Maunx:

AN L UDUDTO.L

Covance# 6329-228

TOX003, 104 Week Dictary Carvinogenicity Study with Narrow Range (98.1%) N-Ethyl Perfluacooctancsulfonamido Ethancl in Rats

Analytical Report:

FACT-TOX-003
LRN-U2104

Rat Liver 3 Sec Below
Meihod/Revisicn FACT-M-1.0 & FACT-M-2.0, ETS4.7.0 R-Squared Value:  Sce Attachments
Asalytical Equipment System Number: Madeline 041098, Amelia 062498, Soup 020199 Slope; Sec Auachments
Insyument Software/Version: MussLynx 3.1, 32,33 Y-lntercept Sec Attachments
Date of Extraction/Asalyst: OMITNB IAS/SAH
Date of Anatysiv/Analyst 07/1TM8, 1299, 0807798, LIV1 299 HONSAHMEEMMH
Date of Data Reduction/Analyst: 101359, 102699, 0220400 MMH .
Sample Data
WEEK 14 RAT LIVER REWORK loi 193 lot L-2353
Group Sumple § Ynitid Wi | Towl Mass | PFOSSW | PFOS Perity | PFOS PFOS PFOS Filename Concentration Mean RSD PFOSA Purity | PFOSA PFOSA PFOSA Filcaame Concentrativs Mean RSD
Duse s of Liver | Correction | Correction | Cone. Dilution Cale. Cone. of PFOS PFOS Std. Dev. Correction Cone. Dilution | Cale. Conc. of PFOSA PFOSA |  Sid. Dev.
x Factor Factor "t Factor ng/g ug/gor % Rec. ugy | MS/MSD RPD Factor iz Factor apig or % Rec. uyg | MS/MSDRPD
Method Blk H20 BKk-1 1.0000 NA 09275 Unknown 0.00 1 0.00 ATIT98002 | <LOQ (00114 ug/g) Unknown 420 1 420 ATI798002 | <LOQ (6.0124 uglg)
H20 BK-2 1.0000 NA 09275 Unknown 0.00 6.00 A71798044 | <LOQ (0.0114 uglg) <LOQ NA Uoknown 38 L 382 ATITS8044_{ < LOQ (0.0124 uglg) <L NA
Maarix Bik Rabbis Laver Bik-1 [3) A 09278 Unknown 00 1 060 AT1798003 | <LOQ(0.0114 uglg) Utknown 49 1 0124 ATI798003 | < LOQ (00124 ug/g)
Rabbu Liver Blk-2 40.13 NA 09275 Unknown 0.00 1 0.00 ATIT98045 | <LOQ (0.0114 ug/g) <LOQ NA Unknown 3%0 1 o ATI98045 | <10Q (00124 uglg) <L0Q Na
QC - 100 ppb C92255M-MS 1.0093 NA NA NA 1041 1 763 ATIT98040 6% NA 167 1 136 AT1796040 129%
CY2255M-MSD 10093 NA NA NA 10 136 AT1798041 114% 89% 55% NA m 1 160 AT1798041 132% 131% 2%
C92355MMS 10093 TNA NA NA NA NA NA NA NA 20d NA 159 1 148 S101 295046 12% 20d
CI2255M MSD 10093 NA NA NA NA NA NA NA NA 2nd] NA NA NA 960 i 8 5101299047 % 2d| 97% 53%
Group § C92255M 1.0093 NA 09275 Unknown 963 i 85 ATIT98012 0885 Unknown 9.20 1 912 ATIT98012 [ < LDQ (00124 uglg)
Coagul C92256M 10115 NA 09275 Unknown 253 50 11589 AB798080 116 Unkpown 366 1 362 ATI798013 0362
6.0 ppen 9225TM 09920 NA 09275 Unknown 1085 1 987 AT198014 0987 Unknown 14 1 821 ATIT98014 | <LOQ(0.0124 ug/g)
C92258M 10150 NA 09275 Unknown 64 1 616 AT1798015 0616 163 Unknown 123 1 112 ATITI015 | <LOQ(0.0124 ug/g) 1%
C92260M 09984 NA 09275 Unknown m 1 n1 A71798016 0717 296 483 Unknown 864 1 865 AT1798016 | <1L.0Q (0.0124 uprg) 00822 0.156
COI3%F 10116 NA 09378 Unknown 450 1 449 ATIT98019 0.449 Unknown 126 1 124 ATITIE019 06124
C92397F 09949 NA 09275 Unknown 98 1 464 AT1798020 0.464 Unknown 123 1 123 ATI798020 | <LOQ (00124 ug/g)
CY23NF 10015 NA 09275 Unknown 491 1 455 ATIT98021 0455 Unknown 134 1 134 ATIT8021 00134
CY23WF 1.0009 Na 09275 Unknown 362 1 335 AT1798022 0335 152 Usksown 945 1 9.44 AN | <LOQ(0.0124 ug/g) 671
CY2400F 05943 NA 09275 Usknown 375 1 350 A71798023 0350 0411 0.0625 Unknown 143 1 144 AT179%023 00144 00130 0.000872
Group ¥ I3BM [ETY NA 09275 Unknown 531 1 497 ATITO8026 0497 Unknown 710 1 736 ATI798026 | < LOQ (0.0124 ug/g)
Low Dose C92326M 09983 NA 09275 Unknown 254 80 18845 A30798081 188 Unknown 91 1 592 ATH798027 0592
1.0 ppm C2327M 09977 NA 09275 Unknown i 80 13190 ABQ798082 132 Unknown 454 1 455 A71798028 0455
Cv2328M 1.0095 Na 09275 Unknown 204 80 15021 ABO798083 150 s62 Usnknown 461 1 456 AT798029 0456 603
CY2330M 1.0098 NA 09275 Unknown 19 80 14637 ABO798084 146 124 699 Unknown 318 ' 314 A71798030 0314 0366 0221
C92464F 10167 NA 09275 Unknown 485 25 11053 "ASGT98087 i) Unknown 528 [ 520 ATI798033 0520
CY2465F 09997 NA 09275 Udknown 407 2 9443 AS0798088 9.44 Unknown 497 1 497 AT1798034 0.497
C92466F 1.0043 NA 09275 Unknown 308 F:] 7110 AB0798089 711 Unknown 525 1 52 A71798035 0522
CY2468F 10114 NA 09275 Unknown 362 25 8299 ABOT98090 830 167 Unknowa 374 i 3% AT799036 037 aLi
CYUNF 1.0089 Na 09278 Unknown 437 25 10052 ABO798091 104 9.19 1.53 Unknown 100} 1 92 AT1798037 0992 0580 023
PFOS = Pafluorooctancsulfonate _NR = Not Reported
PFOSA = Perfluoroocaacsulfi NA = Not Applicable

fonamide
PFOSAA = Parfluorcoctancsulfonamidoacetate
EtFOSE = Nurow Range N-Ethy! Perflucrooctanesuifonamido ethyl skcohol

Datc Extered/By: 04/17/00 manky
Daic Varifiodd By: 12/19%00 boj, 0322001 boj, 040301 kjh, 572201 mab
Purity EnteredVarificd: 032901 LAC/ 0400301 KIH

FACT-M-2.0

3M Environmental Laboratory

LOQ = Limit of Quantitation

Lvr Week 14 (rework)
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3M Medical Department Study:

Sudy:
Product Number(Test Substance):
Marrix:

T-6316.1

AMIL AT UDUIFO0.4

Covance# 6329-228

TOX003, 104 Week Dictary Carcinogenicity Study with Namow Range (98.1%) N-Ethyl Perfluorooctancsulfonamido Ethanol in Rats
T-6316 (EFOSE-OH)

Analytical Report: FACT-TOX-003
LRN-U2104

Rat Liver Filcname: See Below
Mecihod/Revision: FACT-M-1 0 & FACT-M-2.0, ETS-8-7.0 R-Squared Value: See Atachments
Analyucal Equipment Sysicm Number: Madeline 041098, Amclia 062498, Soup 020199 Slope: See Atachments
lospument Softwased/Version: Massbynx 3.1,3.2,3.3 Y-Intereopt: See Attachments
Dais of Extraction/Analyst: 07/17/98 IAS/SAH
Daw of Analysis/Analyst: 011798, 712999, 0ROTA8, 1012899 HONSAHMEEMMH
Dats of Data Reduction/Analyst: V1399, 12649, 020900 MMH
Sample Data
WEEK 14 RAT LIVER REWORK Wt 617 lot936
Group Sample # PFOSAA OM Purity PFOSAA Purity PFOSAA | PFOSAA PFOSAA Filename Concentration Mean RSD EFOSE Purity EtFOSE EFOSE EtFOSE Filcuame Concentration Mean RSD
Dose Correction Correction Cone. Dilution Cale. Conc. of PFOSAA PFOSAA Std. Dev. Correction Conc. Dilution Calk. Comc. of EAFOSE EWFOSE Sud. Dev.
Factar Fuctor [ 77 8 Factor ag'y ug/y or % Ree, g MS/MSD RPD Factor gy Factor wg/gor % Rec. up/g MS/MSD RPD
Method Blk H20 B&-1 05382 Unknown NR NR NR NR NR Unknown NR 1 NR NA NR
HWOBK-2 05382 Unknown 0.00 1 0.00 S101299004 1 <LOQ QOIS  uggdl <LOG NA Unkawen MR i) NR NA NR NR NR
Maix Bl Rabbit Liver Blk-1 05382 Unkpown NR NR NR NR NR Unknown NR 1 NR NA NR
Rabbu Liver Blk-2 05382 Unknown 0.00 1 0.00 5101299005 | <L0OQ (0.0351 ug/g)|  <LOQ NA Unknown NR 1 NR NA NR NR NR
QC - 106 ppb C92255M-MS NA NA 136 1 837 S101299046 66% NA NR 1 NR NA NR
CY2255M-MSD NA NA 37 1 254 S10129%M7 200% 133% n% NA NR 1 NR NA NR NR NR
CY2255M-MS NA NA NA NA NA NA NA NA NR 1 NR NA NR
C92255M-MsSD NA NA NA NA NA NA NA NA NA NA NR 1 NR NA NR NR NR
Group 3 C92255M 05382 Unknown 511 1 273 5101299014 | <L.OQ (0.0351 ug/g) Unknown NR 1 NR NA NR
Coatrol CV2256M 05382 Unknown 283 10 1504 $101299030 1.50 Unknown NR 1 NR NA NR
0.0 ppn CHR2M 05382 Unknown 217 1 ns $101299015 | <LOQ (0.0351 ug/g) Unknown NR 1 NR NA NR
CV2258M 05382 Unknown 310 1 164 $101299016 | <L.OQ (0.0351 ug/g) 19 Unknown NR 1 NR NA NR NR
Cy260M 05342 Unknown ns 1 391 5101299017 00391 0330 0656 Unknown NR 1 NR NA NR NR NR
OI2396F 05382 Unknown 18 1 62.6 5101299018 00626 Unknown NR 1 NR NA NR
C92397F 05382 Unknown 10.1 1 545 $101299022 | <L.OQ (0.0351 ug/g) Unknown NR 1 NR NA NR
CY2398F 05382 Unknown 40.6 1 218 5101299023 | <LOQ (0.0351 ug/g) Unknown NR 1 NR NA NR
C923WF 05382 Unknown 538 t 289 5101299024 | <LOQ (0.035) ug/g) 294 Unknown NR 1 NR NA NR NR
CYN00F 05382 Unknown 6.0 1 374 $101299025 0.0374 0.0411 0.0121 Unknown NR 1 NR NA NR NR NR
Group 8 CY2325M 05382 Unknown 793 1 431 5101299026 Q0431 Unknown NR 1 NR NA NR
Low Dose C92326M 0.5382 Unknown 469 20 S0s52 A102599062 5.08 Unknown. NR 1 NR NA NR
1.0 ppm CH3TM 05382 Unknown 531 10 2899 5101299042 290 Unknown NR 1 NR NA NR
C92328M 05382 Unknown 461 10 2458 8101299032 246 652 Unknown NR 1 NR NA NR NR
CY2330M 035382 Unknown 747 [ k24i $101299033 398 289 188 Unknown NR 1 NR NA NR NR NR
C92464F 05382 Unknown 1149 10 6083 $101299034 6.08 Unknown NR [] NR NA NR
CYH6SF 05382 Unknown 421 10 267 $101299038 227 Unknown NR I NR Na NR
CY2466F 05382 Unknown 142 3 380 $101299040 0380 Unknown NR 1 NR NA NR
CY2468F 05382 Unknown 103 s 5 5101299041 0275 95.1 Unknown NR 1 NR NA NR NR
CYAF 45382 Unknown 381 20 4063 A102599063 406 .61 249 Unknown NR 1 NR NA NR NR NR
PROS = Perfluorouctancsuifonate NR = Not Reporicd
PHROSA = Pertluorooctanesulfonamide NA = Not Applicable
PFOSAA = Perfluarooctanesulfonamidoacetsic LOQ = Limit of Quantitation

EFOSE = Narow Range N-Ethyi Pafluorooctasesulfonamido cthyl alcobol

Daie Entered/By: O4/17/00 mah
Dak Varified/ By: 12/19/00 boj, 63722401 boj, 04030} kjb, 52201 aunh
Purity Encrod/Verified: 032901 LAC/ 040301 1UH

FACT-M-20

3M Environmental Laboratory

Lvr Week 14 (rework)

05/29/2001
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3M Medical Department Study: T-6316.1 Analytical Report: FACT-TOX-003

LRN-U2104

Covance# 6329-228

Sedy: TOX00). 104 Week Dictary Caninugemicity Study with Narrow Rasge (93.1%) N-Esbyl Pecfluococtasesulfonamido Exbanol in Rats
Praduct Number(Tes Substasce): T-6316 (EAFOSE-OH)
Maria: Rt Laver Fileaame: Soe Blow
Methud/Revision: ETS-3.6.0 & ETS-8.70 R-Squared Value: Sos Auactumeals
Asalytial Equpracat Sysiesn Number: Amichs V62498, Davey 070799 Slope: e Aachineats
Lastnimest Softwace/Veros: Maxslyox 33 & 3.4 Y-lotercept: See Atachmeats
Date of Extracuion/Asalyst: 4/14/00 SAL/RWW
Date of Asalyss/Asalys: 04/17/00, 0503200, 05/15/00 LAS/MMI/IAS
Date of Duta Roducion/Asalyst: 04718100, 0514400, 05/16/00, 05/08/01 1AS/MMH
Sample Data
WEEK 53 RATLIVER 1 170 o 1.-15705
Group Sumple § Surrogate Inidal We. | Total Mass PFOS Old Parity PFOS PFOS PFOS Fiiname Concentration Mesa RSD Suregate PFOSA OMd Purity PFOSA Purity PFOSA | PFOSA PFOSA Fileuame
Dese Verified 3 of Liver Courrection Cuonc. Dilwtien Calc. Conc. o PFOS FFOS Std Dev. Verified Currectioa Correction Cobe Dilstive Cale. Cumc.
x Factor g/ Factor ng/g ug/g or % Rec ug'y MS/MSD RPD Factor Faciar ngg Factor, gy
Method Bk RBLU41400-H20BIK-1 NA 10000 NA 08949 0.00 1 .00 AD41700004 | < LOQ (0.0267 ug/g) NA NA 0.9510 Unkaown 239 1 251 AD$1700004
RBLO41400:20B1L .2 NA 1.0000 NA 0.9949 0.00 1 0.00 D041400004 | < 10Q (0.0107 ug/g) <LoQ NA NA 09510 Unknows 000 1 000 D41 40004
Mainx BIk RBLOAT 400 LiverBIK-1 NA 10000 NA 0.9949 0.00 1 0.00 AD41700005 | < LOQ (0.0267 ug/e) NA Na 0.9510 Unknowa 209 [ 220 AD4170000%
RBLU41400 LiverBIk 2 NA 1.0000 NA 0.9949 0.00 1 an DO041400005 | < LOQ (00107 up/p) <LoQ NA NA 0.9510 Uskeowa 000 ! 0.00 DO4 L0000
QC - 300 ppb CO219TAMIGE-MS | NA 10483 NA 0.9949 289 1 226 D041400017 NA NA NA 239 1 224 D041400017
C9219T/MAIS-MSD.1 NA L0483 NA 09948 247 1 224 D041400018 7% 1% NA NA NA 262 ) 246 Do41400018
CI2UISMIGE-MS-L High - Not Confirmed 10243 NA 89949 192 1 403 A041700017 A RA NA NA 291 1 180 AO41700017
High - Not Coafismed 1,0243 NA 0.9949 112 1 324 AC41700018 Al 1243 2% NA NA NA 196 1 188 Al1T0w018
NA 1.0000 NA 0.9949 32 1 232 DO41400076 NA NA NA 283 1 282 DOAL40007S
RBLO41400-MSD-1 NA 1.0000 NA 0.9949 261 1 261 D041400077 $0% 12% NA NA Na 260 ' 259 DO4140076
Group § C92195M 10243 NA 0.5949 920 1 730 A041700019 A NA 0.9510 Unimoww 408 1 ) AD41700019
00 ppm C92199M High - Not Coafirmed 10416 NA 0.9949 m 20 2855 A050300019 Hugh - Not Confirmed 09510 Uskaown m ) 27 AGI700020
C92205M NA 10518 NA 0.9949 741 612 A041700021 NA 09510 Uskaows 267 1 267 AGAET00021
C92238M NA 09947 NA 0.9949 43 1 378 A041700024 517 NA 09510 Unknowa. 408 s 429 Al 700024
C92046M High - Nx Confiemad 10013 NA 0.9949 298 10 2581 AD50300020 253 144 118 NA 69510 Unknown 308 i 323 AD41700025
COBUF NA 10182 NA 0.9949 0.00 i 0.00 A041700026 | < LOQ (0:0267 ug/g) NA 0.9510 Unkaown 307 1 14 "AG41700026
C92356F NA 09926 NA 0.9549 14 1 100 AD41700027 0.100 NA 0.9510 Unimown 166 1 338 Av1700027
COBNF NA 1.0245 NA 0.9949 23] 1 139 A041700028 0.189 NA 09510 Usknown 191 ! 196 A(1700028
C9B3T6F NA 1.0418 NA 0.9949 349 1 1 AG41700031 0.291 64.6 NA 09510 Usimoss (X33 1 ) Ac4iTu003)
C91I0F NA 1.0329 NA 0.9949 134 ] 281 ADAI700032 0281 0.178 0.118 Na 0.9510 Usknowa 306 ! 312 A4 700032
Grewp ¥ C92267M High - Nox Confimed 10137 NA 0.9949 497 100 42575 "A050300028 2.6 NA 09510 Usknows. 132 [ 137 "AG41700033
1.0 ppan €92274M Hugh - Nox Coafimed 10853 NA 0.9949 an 100 38248 A050300031 382 NA 09510 Unknown 147 1 142 A4ITON034
€9228TM High - Not Coafirmed 0.9901 NA 0.9949 572 100 50148 A050300032 50.4 NA 0.9550 Uskaown 27 1 24 Av41700038
Cy2288M High - Not Confimed 10855 NA 0.9949 40 100 33720 A050300033 3.7 294 NA 09510 Uskaows 3y ) 320 Av1T00038
C92320M High - Not Confirmed 05914 NA 0.9949 239 100 | 20904 ADS0300034 209 371 109 NA 08510 Usimown 170 ' 1 AG41T00039
CO2406F tigh - Not Coafirmed 1.0459 NA 0.9949 362 100 30078 A050300021 301 NA 6.9510 Usknows 249 1 290 AG41700040
CY24LLE High - Not Confitmed. LO8LS NA 0.9949 460 100 36954 AD50300024 ne NA 0.9510 Usknows 197 ' 192 AG$1700041
C92413F Hagh - Not Coafirmed 1.0528 NA 0.9949 172 100 30647 A050300025 306 NA 09560 Unknown 179 1 179 AGHITOU042
CY2F High - Not Confinmed 10250 NA 0.9949 323 100 27346 A050300026 73 s50 Na 09510 Usknows 386 | 396 AG41700048
CY24NE L0t NA £.9949 1516 1 1218 A041700046 122 Al 232 139 NA 09310 Uskmows 160 | 156 AUSL700046
A= Above bncar raage of tbe iaitial curve, estmaled valvcs. NR = Not Reponied PFOS = Perfluorooctanesulfosale
8 = Qualitative oaly NA = Not Applicable PFOSA = Perfluorooctancsulfoosmido
LOQ = Linut of Quasuiation PFOSAA = Perfluorooctanesulfonamidoscetsto
E(FOSE = Narrow Range N-Eihy Perfluorooctasesulfonamido ethyl slcobol
Daic Esiered/Asslys: 04/26/00 mumh, 09/15/00 LAC, 05A9/01 qarshy PFOSEA = P sulforyl ethylamide
Date Vetifiod/Asalyst: 03722001 hoj, 0403701 ki, 05/10/01 LAC 572201 mmb M556 a CEFI7SO2N((H)CH2C00)
Purity Eatered/Veafied: 03729/01 LAC/0403/01 KIH

3M Environmental Laboratory
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3M Medical Department Study: T-6316.1 Analytical Report: FACT-TOX-003

CHVI_I;C_;‘ ;Z;?:9-;7:8

Study TOX003. 104 Week Dictary Carcinogeaicity Study with Narrow Rasge (98.1%) N-Ethy! Pesfluorooctsaesuliosamid Ethaacl is Rats
Producs Numbes(Test Subsiapie). T-6316 (EFOSE-OH)
Maax Rat Lver Fileoame: See Below
Metbod/Re vision. ETS-3-60& ETS-370 R-Squared Value:  Sec Aftachmeals
Anadytal Expuprmeont System Nusmber: Amelin 062498, Davey 070799 Slope: See Attachiments
Instrument Suftware/Version: Masslynx 33 &34 Y-Intercept: See Attachimenty
Date of Extracuon/Asalyst: 4/14/00 SALIRWW
Date of AnalysvAsalys: 04/17/00, 0503100, 05/15/00 IASMMHAIAS
Daie of Data Reducton/Analys:: 04/18/00. 050400, 05/16/00, 050405 IAS/MMH
Sampic Duta
WEEK 53 RAT LIVER 1093020703033 lo SDOIY
Ceooceatnalion Mean. Growp Sumple ¥ Surrugsle PFOSAA Old Purity PFOSAA Purity PFOSAA PFOSAA PFOSAA Fllsname Concenirstion Mean RSD Surregate EAFOSE Ofd Purity EAFOSE Purity EAFOSE
of PFOSA PFOSA Std. Dev. Dose Verifled Correction Currection Comc. Dilwtion Cale. Cone. of PROSAA PEOSAA Std Dev. VeriGed Correction Correction Cutac.
ap/g of % Rec wk MSAMSD RPD Facler Faclor ng/p Factor agig npg/gor % Rec (77 1 MS/MSD RPD Factor Factor _ogg
< LOQ {0.00644 ug/g) NA Mathod Bik RBLO41300-120R1k-} NA 0.9760 Unknown. 0.00 1 0.00 A041700004 { < LOQ (0.0125 ug/g) NA NA 09770 03390 sy
<LOQ (00322 uz/g) <LOQ NA RBL041400-HZOBIK-2 NA 09760 Usknown 0.00 1 0.00 D041400004 | < (0.0314 ug/y) <LOQ No NA 0.9770 05890 000
<LOQ (0 00644 ug/g) NA Maarx Bik RBLO4L400-LiverBIk- 1 NA 89750 Usknows 0.00 ] 0.00 AO41700003 | < LOQ (0.0125 ug/g) NA NA 09770 0.8890 0.00
<ALOQ @032 upip) <SR NA RBLO4}400-LiverBIk-2 NA 04760 Unizows 0.00 1 0.00 D041400005 | < LOQ (0.0314 uglg) <toQ NA NA 09770 0 88% sw
7% QC - 300 pb T92U9TMIGE MS 1 NA 09760 Unkaown 224 I 215 DO41400017 % Ra A NA bl
16% 12% 9% 9219T/MAGE-MSD- | NA 09780 Uskeown 260 1 249 D041400018 6% 0% 15% NA NA NA 221
9% C92195MIGB-MS -1 NA 09760 Unkzown, 154 [ 240 ADAIT001? n% NA NA NA
63% 9% 9% CY29S/MIGB-MSD- ), NA 09760 Unimown 254 1 243 A041700018 0% 2% 2% NA NA h%y
2% RBLO41400-MS-1 NA 0.976¢ Unkmows 232 1 222 D041400075 3% NA NA NA
5% 3R 9% . RBL.041400-MSD-1 NA 09760 Unknown 266 t 266 D041 400076 7% 30% 13% NA NA NA
< LOQ (0.00644 ug/g) Gruep 8 C92195M NA 09760 Uninown 0.00 L 0.00 AD4YTON0LS | < LOQ (0.0125 ug/g) NA 09770 04890
< LOQ (0.00644 ug/g) Qoppa CO2I9IM High - Not Coafimed 09760 Usimows 0.00 1 0.00 A041700020 | < LOQ (00125 up/g) High - Not Confirmed 09770
< LOQ (000044 ugry) CY2205M NA 08760 Unknows. 0.00 1] 0.00 ADAITONC2) | <LOQ @125 upig) NA 69770
< LOQ (0.00644 ug/g} Na C9LIBM NA 09760 Unlmown 0.00 L .00 A041700024 | <LOQ (00125 vg/y) NA NA ©9770
< LOQ (0.00644 up/g) <LOQ NA C92246M NA 09760 Usknows 0.00 1 0.00 | A041700025 | <1OQ {0.0125ug/p) <LOQ NA NA 09770
< LOQ (0.00044 ug/g) CYMUF NA 0.9760 Usknowa 0.00 1 0.00 A041700026 | < LOQ (0.0125 ug/gp) NA 09770
< LOQ (0.00644 ug/g) C92IS6F NA 09760 Unkpown 000 ' 0.00 A041700027 | < LOQ (0.0125 ug/g) Na 08770
<LOQ (0.00644 ug/g) CY2372F NA 09760 Unknown 4.40 1 4.40 A041700028 | < LOQ (0.0125 ug/g} NA 09770
0.00661 122 CY2376F NA 09760 Unigiows 10 ] 9.96 A041700031 | <LOQ (0.0125 ug/g) NA NA 09770
|_<LOQ (0.00644 ugrgy 0.00647 0.0000786 CIVIYF NA 09760 Usimown 900 1 0.00 AD41700032 | <1OQ (0.0125 ug/g) <L0Q NA NA 09770
[Rty Growp ¥ CHI26IM NA 09760 ‘Uskpown 3 1 348 A041700033 0348 NA 0.9770
0142 10 ppm C92274M NA 25760 Unknown 3 1 6 AD41700034 0.036 NA 09770
0241 C9228TM NA 05760 Uskpows 1572 1 1937 A041700035 1.94 A Na 0.9770
0.320 3 ©92288M NA 09760 Usksown 678 1 653 A041700033 0.658 663 NA 09770
ol 0.204 0.0769 €92320M NA 09760 Unkzown 129 L 53 A041700039 0753 0506 D603 NA 09770
0,290 C92406F NA 05760 Usknows 454 1 455 AD41700040 0.455 NA 035770
0192 CP2411F NA 0.9760 Unknows 406 1 384 AD4170004) 0.334 NA 09770
0478 CRAIBF NA 0.9760 Unksown 513 1 567 A041700042 0.567 NA 09770
0,39 02 C92922F NA 05760 Unkaows, 7y 1 728 AG41700045 0728 248 NA 09770
RS 0.242 00999 CI2RE NA 0.9760 Usknown 530 ' 502 A041700046 0.502 0.527 0.131 NA, 09770
A = Above bacar fange of the inital curve, estitialod valucs. NR = Not Reported BFOS = Perfluorooctamcsnifonss
8 = Qualitasve ouly NA = Nt Applicable PFOSA = Perfluorooctaacsulfonamide
LOQ = Link of Quantitation PPOSAA = Pesfluorooctssesul fosamidoaceale:
EXFOSE = Naraw Raage N-Eiby) Pesfinorocctasesuifosamido ehy) aloobol
Date Estercd/Analyst: 04726000 ok, 09715108 LAC, 05/05/01 mmb. PFOSEA = Perfuorooctase sulfony) etbylamide
Daie Venficd/Anslyst: 03722/01 hoy. 04/03/01 Kjbs, 05/10:01 LAC 572201 meah MS$56 = CBFITSOZN(H)CHZCO0)

Pumy Eaerod/Venfied: 0M2901 LAC D430l KW

asre200
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3M Medical Department Study: T-6316.1 Analytical Report: FACT-TOX-003

Cnvnnce#v63279-2‘2-8 L RN = U 2104

Swidy: TOX003, 104 Week Dictury Caninogeaicaty Study with Namrow Range (98.1%) N-Etby! Perfluorooctanesilfonamido Exhasol 1 Rats
Product Number(Test Substance): 16316 (EFOSE-OH)
Matrix: Rat Liver Filename:  See Below
Method/Revision: ETS-3-60 & ETS-87.0 R-Squared Val See Attachments
Analytical Equipmest System Number: Amelia 062498, Davey 070799 Slope: See Aunchmonts
Instrument Softwars/Version: MassLynx 3.3 & 3.4 Y-lotercept:  See Attachmeats
Duic of Extraction/ Analys: 414700 SALRWW
Daie of Amalysis/Asalyst: 04/17/00, 05/03/00, 05/15/00 IASIMMH/IAS
Date of Daia Reduction/Asalyst: 04/18/00, 05/04/00, 05/16/00, 05/08/01 [AS/MMH
Sample Duta
WEEK 53 RAT LIVER lot NB13047-80 i 529
EtFOSE EWFOSE Filemame Coacentrativn Mean RSD Group Sample # Surrugute M556 Ol Purity MSS6 Purity Msse MS56 MSSe Filename Concentration Mean RSD Surrugaie PFOSEA Old Purity
Dilwtiva | Caie. Conc. o EFOSE EWFOSE Std. Dev. Dose Verified Cotrectlon Correction Cenc. Diiution Calc. Conc, of M556 M$56 Std Der. Verified Coerection
Factor np'g wg/g ve % Rec _wg MS/MSD RPD Factor Factor apg Factor ng/g ug/ger % Rec (7771 MS/MSD RPD Facter
[ 0.00 AG41700004 | <1.OQ(0.059ugly) B NA Method Bik RBLO41400-H20BIk- | NA 0.9989 Unkpown 0.00 1 0.00 AO41700004 <LOQ (0.0307 ug/g) NA NA 0993G
1 000 DO41400004 | <1LOQ (0059 ugrg) B <LOQ NA RBLO41400-H20BIk-2 NA 09989 Unknown 0.00 1 0.00 DO41400004 <LOQ(0037ugip) | <LOQ NA NA 09930
1 000 AO4LT0000S | < LOQ(0.0559 ug/g) B NA Maurix Bik RBLO41400-LivesBik-| NA 09939 Unkaown 0,00 ] 0.00 "AD41700005 <LOQ (0.0307 ug/y) NA NA 09930
i 0w DO41400005 | < LOQ (00550 ugrg) B <Log NA RBLO41400-LiverBIk-2 NA 0.9949 Uskmows 0.00 1 0.00 D041400005 < LOQ ( 0.0307 ug/p) <LOQ NA NA 09930
1 268 Do41400017 92% ] QC - 300 ppb CI2IIM/GE-MS.- | NA NA NA 61 1 345 DO 400017 1i9% NA NA
i 2 D041 400013 7% B 3% 8 C92197/M/GE-MSD-) NA NA NA 370 1 354 DO41400011 122% 1219 2% NA NA
0 452 AD41700017 154% ] C92195MIGS-MS. NA NA NA 316 1 303 A041700017 103 NA NA
] 439 A0 700018 149% ) 151% 3% C92195/M/GI-MSD-1 NA NA NA 331 1 317 A041700018 103% 1039 5% NA NA
NR NR NR NR B RBLO4|400-MS-1 NA NA NA 256 i 245 D04140007S 0% NA Na
AR AR NR NR B NR NR RBLOAMOO-MSD-1 NA NA NA 257 ' 257 D041400076 1% 2% 5% NaA NA
1 0.00 AC41700019 | < LOQ (0.0559 uglg) B Trowp 3 CoRI9SM NA 0.9989 Unknown 0.00 1 0.00 "AD41700019 < LOQ {0.0307 ug/g) NA 09930
1 0.00 A041700020 | <LOQ(0.0559ugrp) B 00 ppmy C92199M High - Not Coafirmed 0.9989 Unlmowa 0.0 [y 0.00 ADAYTO0020 <LDQ { 0.0307 ug/g) High - Nox Confirmed 09930
3 0.00 ADAIT00021 | <LOQ(0.0559ug/y) B C92205M NA 0.9989 Unkaows 0.00 ' 0.00 A041700021 <LOQ (0.0307 ug/g) NA 09930
1 0.00 AD4i700024 | < LOQ(0.0559ugig) B NA COnIM NA 0.9939 Unknowa 0.00 1 0.00 AD41700024 < LOQ (0.0307 ug/g) NA NA 0993¢
! 000 A041700025 | <1.0Q(0.0559ug/g) B <LOQ NA C9146M NA 0.9989 Unimows 0.00 1 6.00 A041700025 <10Q (0.0307 ug/g) <LOQ NA NA 09930
1 0.00 AD4E700026 | <LOQ(0.0559ug/g) B CIB4IF NA 0.9989 Unknows 0.00 1 0.00 A041700026 < 1LOQ (0.0307 ug/g) NA 0.9930
i 0.00 AD41700027 | <LOQ(0.0559ug/g) B COVSEF NA 0.9989 Unknown 0.00 1 0.00 A041700027 <LOQ (0.0307 ug/g) NA 09930
1 0.00 AD41700028 | <LOQ(0.0559ug/g) B CONZF NA 0.9989 Unknown 0.00 1 0.00 A041700028 < LOQ (0.0307 ug/g) NA 09930
1 0.00 A04170003) | <LOQ(0.0559ug/e) B NA CIN6F NA 0.9939 Unkpown 000 ] 000 ADATIO003 <LOQ{0.0307 ugig) NA Na i)
Y 080 ADHITDO0? | <LOQ{OUSWug) B <L0Q NA CINGOF. NA 0.9989 Unknown 0.00 1 0.00 A041700032 < LOQ ( 0.0307 ug/g) <L0g Na by 09930
[ 0.00 AD41700033 | <LOQ (00559 ug/g) B Grewp 9 C91267M NA 09989 Unknown 269 1 266 'A041700033 66 Na 09930
t 0.00 A041700034 | <LOQ(0.0559ug/s) B 1.0 ppm CnITaM NA 0.9989 Unknown sy 1 331 A041700034 0331 NA 0.9930
i 0.00 AO4ITO0035 | <LOQ(0.0559ug/g) B COBTIM NA 09589 Uninows 376 1 k0 A04170003§ 0.380 NA 09930
] 0.00 A041700038 | <LOQ(00559ug/g) B NA C91288M NA 0.9989 Unizows 450 i 4 A041700038 0.426 203 NA 0.9930
1 6.00 A041700039 | <LOQ (00559 ug/g) B <LOQ NA ConOM NA 0.9989 Unksown 274 L m A041700039 0277 [ 0.33 0.0682 NA 09950
1 0.00 AD41700040 | <LOQ (0.0559ug/g) B C92406F NA 0.9989 Unknown 236 1 6 AO41T700040 0.226 NA 09930
3 0.00 AG41T00041 | <LOQ (00559 ugip) B CSHIIF NA 0.9989 Unksown 324 1 100 A04170004( 0.300 NA 0.9930
1 0.00 AD41700042 | <LOQ (0.0559uglg) B COUISF NA 09989 Uskmows wm 1 m A041700042 0274 NA 0.9930
1 0.00 A041700045 | <LOQ (0.0559ugsg) B NA CyMF NA 09989 Usimows 364 i 353 AD41700045 0.353 247 NA 0.9930
i 000 A041700046 | <1OQ (0.0559ug/g) B <Log NA COUISF NA 0.9989 Unknown 186 t 152 A041700046 0.i82 0.267 0.0660 NA 09930
‘A = Above lincar range of the iniial cwve, estimaled valucs. NR = Not Reported PFOS = Peduorooctascsulfonste
B = Quabitative only NA = Not Applicable PROSA = Perfluoccoctasesulfonsmide
LOQ = Limit of Quastitation PFOSAA = Pecluarooctasesui{onsosidoaceime
EIFOSE = Narow Rasge N-Ethyl Pecfluoroocuancsuliosamido eiby] akobol
Date Esterod/Anayst: O4/26/00 mumb, 09/15/00 LAC, 0509/0t mmh PPOSEA = Pafucrooctase sulloay) etbylamide
Daic Verified/Anslyst:  03/22/01 boj, 040301 ki, 05/10:0) LAC 572201 mmb MS56 = CRF17SO2N((H)CH2C00)
Punty Eotered/Vegified:  03/29/01 LAC/ 04/0301 KSH
FTS2.70
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3M Medical Department Study: T-6316.1

Covance#f 6329-228

Analytical Report:

FACT-TOX-003

LRN-U2104

Sudy: TOX003, 104 Week Dictary Cancinogesicity Study with Narrow Raage (98.1%) N-Eihyi Perfluorcoctanesulfoasmido Eihaaol 18 Rats

Product Number(Test Substance): T-6316 (EFOSE-OH)

Maurix: Rat Liver Fileaame: See Atachments

Method/Revision: ETS-3-6.0 & ETS-$.7.0 R-Squand Value: See Attuchments

Asdytical Equipment System Number: Ameiia 062498, Davey 070799 Slope: See Auachareats

lastrument Software/Vession: MassLynx 3.3 & 3.4 Y-Inierceps: See Atiachmeats

Date of Exteaction/Analyst; 4/14/00 SALRWW

Date of Analysis/Asalyst: 04/17/00, 05/03/00, 05/15/00 IAS/MMHAAS

Date of Duta Reduction/Analyst: 04/18/00, 05/04/00, 05/36/00, 050801 IAS/MMH

Sample Data

WEEK 53 RATLIVER

PFOSEA Purity PFOSEA PFOSEA PYOSEA Filename Concentrution Mean RSD Group Sample # Concentration Mean RSD PFOSA Concestration Menn RsSD FFOSAA Coacentrativa
Correction Conc. Dilstvn Calc. Cune. of PROSEA PFOSEA Sud. Dev. Duse of PFOS PFOS Sid. Dev. Cale. Conc. of PFOSA PFOSA Std Dev. Culc Conc of FFOSAA

Factor By Factor oy ng/gor % Rec (75 1 MS/MSD RPD up/gor % Rec 'y MS/MSD RPD uy/p ug/g or % Rec % 1 MS/MSD RPD 7Y Spgor % Rac
Unknows. 0w i 000 AD41700004 | < LOQ (0.0308 ug/g) NA Method Blk RBL041400-H20BIk- ¢ < LOQ (0.0267 ug/g) 2.51 <LOQ (0.00644 ug/g) 000 <LOQ (0 0125 ugg)
Unimows 0.00 ¥ 000 D041400004 | < LOY (0.0308 ug/g <LOQ NA RBL041400- H20BIk-2 <10Q (0.0107 ug/py <LOQ NA 0.00 <LOQ (0.0322 ug/g) <0Q NA 000 <LOQ O3 supy
Uskaows 000 t 0.00 AG31700005 [ <LOQ (0.0308 ug/g) NA Matsix Bik RBL041400-LivesBlk-1 . <LOQ (00267 ugig) 2.20 <L0Q (0.00644 ug/g) 0.00 <L0Q (60125 ug'g)
Lokaowe 0.00 1 7] DO41400005 | < LOY (0 0308 ug/g) <LOQ NA RBLO41400-LiverBlk-2 an < LOQ (0.0107 ug/g) <LOQ NA 0.00 <10Q (0.0322 ug/p) <LOQ NA 0.00 <LOQ (60314 upg

NA 208 1 199 DO31400017 69% QC - 300 ppb C92197/M/G8-MS-1 226 7% 224 % ns 7%

NA 284 ! 243 DO41400018 844 % 20% £92197/M/G8-MSD- | 224 % 1% 1% 246 6% 2% 9% 49 165

A a2 I a3 A041700017 Tean CI2195/M/GE-MS-1 407 7% 180 4% 240 313

NA 383 1 338 A031700013 115% 130% 2% C92195/M/GE-MSD-1 324 0% 124% 2% 133 63% 9% 9% 243 %

NA 3ss 1 a3 D04140007S [1FY RBLO41400-MS-| 32 76% mn 92% 2 3%

NA 393 i 376 DO41400076 1239 11 9% RBLO41400-MSD- 261 5% 0% 12% 259 15% 1% 9% 266 7%
Unkaows 0.00 1 000 A041700019 | <1.OQ (0.0308 ug/g) Greup $ C2195M 730 0.780 A 4.19 <LOQ (0.00644 ug/g) 000 <LOQ 0.UI25 ug/g)
Uniaows 0.00 i 0w AUHTO0020 | < L0Q (0 0308 ugry) 00 ppm Co2199M 285§ 286 275 < LOQ (0.00644 ug/g) 0.00 < LOQ {00125 ug/gy
Unksown 0.00 1 000 AC4IT0002E | < LOQ (0.0308 ug/y) C92205M 612 0612 267 <LOQ (0.00644 ug/g) 0w < LUQ (0.0125 ug/g)
Usiaowa 0.00 1 000 A041700024 | < LOQ (0.0308 ug/p) NA C92293M 178 0378 L7 429 <LOQ (0.00644 ug/g) NA 0.00 <LOQ (0.0125 ug/g)
Usksows 0.00 1 000 A041700028 | <1.0Q (0.0308 ug/p) <L0Q NA C92246M 2581 258 144 113 3.23 <L0Q (0.00644 <L0Q NA 000 <LOQ (0.0125 ugig)
Uskmows 0.00 1 0.00 AG1700026 | < LOQ (00308 ug/g) COT34IF 0.00 < L0Q (0.0267 ug/p) 304 <LOQ (0.00644 ug/s) 000 <LOQ (00125 ug/y)
Unkuown 0.00 | 0.00 A041700027 | < 1LOQ (0.0308 ug/g) CO13S6F 100 0.100 388 < LOQ (0.00644 ug/g) 0.00 < LOQ (0 0425 ug/g)
Uskmown 0.00 1 0.00 AG41700028 | < LOQ (0.0308 up/g) C92372F 19 0.189 196 < LOQ (0.00644 ug/z) 440 <LUQ W UIZS ug'g)
Uskaona 0.00 1 0.00 A041700031 | < LOQ (00308 uglg) NA C92376F 291 0.291 64.6 6.61 0.00061 122 99 <LOQ W-0125 ug §)
Usksows 0.00 : 000 A041700032 | < L0Q (0.0308 ug/g) <Log NA C92390F 211 0.28) o178 013 3z <LOQ (0.00644 uj 0.00647 0w <LOQ(0.0125 ugg)
Uskaown 0.00 I 000 A041700033 | < LOQ (0.0308 ug/g) Growp 9 C9226TM 42575 X3 137 0.137 348 0348
Unknown 0.00 1 0.00 AB41700034 | <LOQ (0.0308 up/g) 1.0 ppm C92274M 38248 32 142 0.142 36 0836
Uskaown 0.00 1 0.00 A041700035 | < LOQ (0.0308 u/g) C92287M 50148 50.1 241 0241 1937 194
Uniows 0.00 1 0.00 AD41700038 | < LOQ (0.0308 ug/g) NA C2258M 33720 37 294 320 0.320 377 658 0,658
Unknows 0.00 1 0.00 A041700039 | <1.OQ (00308 urg) <L.0Q NA €92320M 20904 20.9 371 10.9 [T} 0.81 0204 00769 753 0783
Unknows 0.00 1 000 AG41700040 | < 1.0Q (0.0308 ug/g) C92406F 30075 30.8 290 0.290 455 0.455
Unknows 0.00 1 0.00 ACITO004) | < LOQ (0.0308 ug/y) C92411F 36954 370 192 0.192 384 0384
Unknows 0.00 1 000 AG41700042 | <1OQ (0 0308 ug/g) C92418F 30647 306 179 0.179 567 0.367
Usknows 0.00 ' 0.00 A4I700045 | < LOQ (0.0308 ug/g) NA C92422F 27346 273 550 96 0.396 412 721 0121
Usknows 0.00 ' 0.00 A041700046 | <10Q (0.0308 ug/g) <L0Q NA CO2NF 1213 1.22 A 252 139 156 0.156 0.242 0.0999 302 0.502

A = Above lincar range of the initial curve, estimatod valuea, NR'= Not Reported PFOS = Pedorooctascaulloaste
B = Qualitative oaly NA = Not Applicable PFOSA = Perflsorooctaacsulf omamide
LOQ = Limit of Quastitation PFOSAA = Perfluorooctasesilfoaamdoncetate
EFOSE = Naqow Rasge N-Eiliyl Peduarooctasesulfonamado eyl akcobol
Datz Estered/Analynt: 04/26/00 manh, 09/1S/00 LAC, 05/09/0] mmby PFOSEA = Perfucroociase mllosy) ethrylamade
Dato Verified/Analyst: 03722/01 hoj, 04203/01 kjh, 0S/10/01 LAC $/2201 mmh M3556 = CBFI 7SO2N((H)CH2C00)
Purity Eatered/Vesified:  03/729/01 LAC/ 040301 KIH

3M Environmental Laboratory

Page 178




3M Medical Department Study: T-6316.1

Analytical Report: FACT-TOX-003

Covance# 6329-228 L RN U 2104
Saady: TOX003, 104 Week Ditary Carcinogenscity Study with Narow Range (93.1%) N-Ethy} Pedflurooctanesutfonamido Eibanol in Rats
Product Number(Test Substapce): T-6316 (EAFOSE-OH)
Matnx: Rat Liver Fileaame: See Below
Method/Revision: ETS-8.60 & ETS-$7.0 R-Squared Value: See Attachmeats
Asdyvcal Equpment System Nucnber: Amicia 062498, Davey 070799 Slope: See Attachments.
lastrument Sowan/Verson: Massiyax 3.3 & 3.4 Y-Intercegt: See Attachments
Dase of Extraction/Asalyst: VIO SALRWW
Daute of Analysia/Analysi: 1700, 5/15/00 1AS/MMIVIAS
Daie of Data Reduction/Asalyst: 4/18/00, 5/16/00, 0510801 [AS/MMH
Sample Data
WEEK 105 RAT LIVER ot 171 lot L-15709
Grewp Sample § Surregate Tujtad Wi | Total Mass PFOS OMd Purity PFOS Purity PFOS PFOS PFOS Fllename Concentrathon Mesn RSD Surrogate PFOSA Purity PFOSA PFOSA PFOSA Filename
Duse Verified [ of Liver Correction Correction Conc. Dilution Cale. Cone. of PFOS PFOS S, Dev. Verifled Corrsction Cone. Dilation Calc. Cumc
| N Factor Faclor o'z Factor agg wg/g or % Rec i MS/MSD RPD Factor spx Factor gt
RBLO41400-H20B1K-1 NA 10000 NA 09949 03640 0.00 1 0.00 A041700004 | < LOQ (0.0267 ug/g) NA NA Unizows. 2.39 1 251 AO1T 00004
RBLOA1400-HIOBIK-2 NA 10000 NA 089949 0.8640 0.0 t 000 DO41400004 | <1OQ 00107 uplp) | <LOQ RA NA Usnizown 000 1 0,00 D041 350004
RBLO41400-LsverBIk 1 NA 1.0000 NA 0.9949 0.3640 0.00 1 0.00 A041700005 | <LOQ (0.0267 ug/g) NA NA Unknown 2.09 0 220 AD41700608
RB1,041400- LaverBIk-2 NA 13000 NA 0.9949 0.00 1 477 D041400005 | <10Q (0.0107ug/g) | <LOQ NA NA Usimown 800 ] 00 104} 40005
C9219T/M/G8- M5 NA 10453 NA 0.9949 289 1 226 D041400017 7% NA Unknown. 239 1 224 DOATS00G17
CY2197/MAGE-MSD-1 NA 1.0453 NA 89949 27 i 224 D041400018 75% 78% 1% NA Unimown, 262 1 246 DO41 400018
C92195M/G-MS- High - Not Coafirmed 10243 NA 0.9949 1192 1 403 A041700017 137% NA Unksows 291 1 20 A041700017
C92195/MAGB-MSD-1 thigh - Not Coafirmesd 10243 NA 0.9949 {1t 1 324 AD41700018 110% 124% 1% NA Usinown 196 ] 15 ADS17000E8
RBLO4)400-MS-1 NA 1.0000 NA 0.9949 232 1 232 D041400076 76% NA Unknown 283 1 22 DO41400075
RBLO41400-MSD-1 NA 1.0000 NA 0.9949 261 L 261 D041400077 5% 0% 12% NA Usiaown 260 ' 259 D041400076
Group § C92U9TM NA 1.0453 NA 0.9949 53.1 I “1 D041400019 0,041 RA Usiaown 0.000 1 0.00 D041400019
00 pp C92205M NA 10172 NA 0.9949 344 1 294 D041400020 | < LOQ (0.0107 ug/g) NA Unknown 0.000 1 0.00 D041 400020
€92208M NA 1.0160 NA 0.9949 9.43 | 2.06 D041400021 | <LOQ (0.0107 vg/g) NA Unknowa 0.000 1 0.00 D04} 40002)
C92209M NA 1.0160 NA 0.9949 0.00 1 0.00 D041400024 | <LOQ (0.0107 ug/g) NA (U 213 i 0124 DE41 400024
©RNIM Na 0.984% NA 0.9949 1.0 1 72 D041400025 0.0732 NA Usknowe 0,000 1 0.00 D041 4600625
Co22IM NA 1o021 NA 0.9949 396 1 3.4 DO41400026 | < LOQ (0.0107 ug/g) NA Unksows 0.000 | 0.00 DOo41 400026
CR2IUM NA 1.0036 NA 0.9949 an 1 141 D041400027 | < LOQ (0.0107 ug/g) NA Usksown 0.000 1 0.00 DO41 400027
C9223IM NA 0.9986 NA 0.9949 0.00 1 0.00 D041400028 | < LOQ (0.0107 ug/p) NA Uskaowa 0.000 1 0.00 D041 400028
€92239M NA 1.0052 NA 0.9949 261 1 225 D04140003) 0.225 14 NA Usksown 0.000 i 0 D41 400031
C92252M NA 0.9930 NA 0.9948 281 1 246 D041400032 0.246 0.0653 0.0923 NA Uskaows 0.000 ' 00y D041 460032,
923IF NA [XTi NA 09945 125 1 1% D041400033 6.109 NA Usksows G.000 1 000 DO41400033
C92334F NA 1.0419 NA 0.9949 12 1 93.0 DO41400034 0.0930 NA Unisown 0.37 1 037 D41 400034
C92348F NA 10545 Na 0.9949 186 1 153 D041400035 0.153 NA Unkmown. 0.09 i 0.0% DO 400035
C92354F NA 1.0607 Na 0.9949 169 1 138 D04140003% 00138 NA Usiaosn 0.000 i 0.00 D041400033
COVISHF NA 09868 NA 0.9949 129 1 6.42 D041400039 | < LOQ (0.0107 ug/g) NA Unimown 0.08 1 0.09 DAL 400039
C92I60F NA 1.0691 NA 0.9949 109 1 384 D041400040 0.0884 NA Untsown 016 i 026 D041 400040
©92362F NA 1.0245 Na 0.9949 353 1 299 DO04140004¢ 20299 Na Usimown 0.53 1 054 DO41400041
C92369F NA 10813 NA 0.9949 140 1 nz DO041400042 0.112 NA Uskmowa 0,000 1 0.00 D041 400042
C9B4F NA 1.0801 Na 0.9949 138 1 m DO41400045 0111 59.9 NA Usknowa 0.47 1 0.46 D041 40043
C91383F NA 1.0817 NA 0.9949 187 1 150 D041400046 0.150 0.0872 0.0522 NA Unknows, 0.33 ' 032 DO4} 400046
Grewp 9 C92261M NA 0.9963 NA 0.9949 229 20 5037 DO51500017 504 NA Unksows. 00 1 422 D041 400047
1.6 ppen €92266M NA 0.9909 NA 0.9949 29 20 7518 DO51500015 7.5 NA Unkows 264 i 20 D041 400043
92270M NA 1.0076 NA 0.9949 737 20 12702 DOS1500019 127 NA Unkaows 198 i ) DOAL 400049
CSTIM NA 10037 NA 09949 28 20 3781 DO051500020 378 Na Unksown 482 1 sos D081 400052
C92281M NA 1.0052 NA 0.9949 270 20 4660 DO51500021 4.66 NA Uskoowa 238 1 246 DO41460052
C92283M NA 10182 NA 0.9949 636 20 10841 DOS1500025 108 NA Usksows 341 i 352 DO41 400054
©92309M NA 09823 NA 0.9949 643 1 s68 D041400055 057 NA Usksown 169 1 180 DO41 400055
o3 IM NA 09877 NA 0.994% nus 20 2084 D0$1500027 208 NA Usksowa 353 i 378 D) 400036
C92313M NA 0.9963 NA 0.994% 498 b 3678 DO051500028 158 612 NA Unkaown 251 1 265 DO+ 400059
CRRIM NA 0.9981 NA 09949 359 19 6249 DO51S00029, 625 621 330 NA Unkows 245 ! 258 DO41400060
COIOF NA 1.0894 NA 09945 BGE 20 10717 'D0$1500033 107 NA Unknows 566 i 546 | Do1400061 |
92416F NA 09916 NA 0.9949 623 20 10911 DO051500034 109 NA Unknowa 729 i 773 D041400062
C92419F NA 10143 Na 0.9949 127 20 277 D0$1500035 218 NA Unksows 494 ! 512 D04} 400063
C92423F NA 0.9980 NA 0.9949 294 20 Si4 DO51500036 5.41 NA Unksown 592 i 624 D041 400066
C92430F NA 09956 NA 0.9945 4719 20 1351 DOSES00045 135 NA Uslown 380 1 402 DO41 400074
C92431F NA Loy NA 0.9949 360 20 6178 D051500037 618 NA Unipown 465 1 a4 D041 400067
CO249F NA 1.0007 NA 0.9949 570 20 9900 DO51500041 9.50 NA Unknows 524 1 551 D041 400068
C92443F High - Not Coafirmed 0.9890 NA 0.9949 934 20 16395 DO51500042 164 NA Usknown 631 i 310 D041400068
C9245IF NA 0.9974 NA 0.9949 667 2 11614 D0S51500043 1.6 2 NA Unizows 464 i 490 D041400070
C9USIF NA 09927 NA 0.9943 156 20 14968 DOS1500044 150 9.63 438 NA Unkpown 42} 1 Ho DO41400073
A = Qualitative oaly NR = Not Reporied PFOS a Pesfluorooctanesilfoaste
NA Applicable PFOSA = Perfluorocianesulfonamide
LOQ = Lawid of Quantitakion PFOSAA = Perfluomoctanesulfonamidoacetatle
EWFOSE = Narow Range N-Eibyl Perfluorooctanesulfonamido etby! alcobol
Daic Eatered/Asalyst: 05401100, 0372600 MMH, CSH PFOSEA « Perfuorooctanc sulfonyl ethylamide
Date Veafiol/Asalyst: 43722001 hoj, 0403/01 kb, 5722/0) mab M556 = C8F17SO2N((H)CH2C00)
Purty Estered/Venfied:  03/29/01 LAC /040301 KJH
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3M Medical Department Study: T-6316.1

AMUDIF UUSYE.2
Covance¥ 6329-228

Analytical Report: FACT-TOX-003

LRN-U2104

Stwdy: TOX003, 104 Week Dietary Carcinogesicily Study with Nacrow Range (98.1% ) N-Ethy} Pedfluorooctanesulfosamido Erthanod in Ras
Prouuct Number(Teat Substacice): T-6316 (EIFOSE-OH)
Manx; Ra Liver Filename: See Below
Mahod/Revisioa: ETS-8-60& ETS-5-70 R-Squared Valu See Attachments
Analytical Expapment Sysicm Number: Amelia 062498, Davey 070799 Stope: See Aiachments
Instiument Software/Versioo: MassLysx 3.3 &34 Y-Intercept:  Sec Attachments
Date of Extraciioa/Asatyst: /1400 SALRWW
Dute of Apalysis/ Analyst 417800, 5/15/00 IAS/MMHAAS
Date of Data Reducuion/Asalyst: 4718400, 5/16/00, 05/08/01 IAS/MMR
Sample Duta
WEEK 105 RAT LIVER Jot 98-0207-030):3 Jot SDOI3
Concentraties Mesn RSD Group Sumple # Surrvgate PFOSAA Ok Purky PFOSAA Purity PFOSAA PFOSAA PEOSAA Filename Coucentratisn Mean RSD Surregate EWFOSE Old Purity EWFOSE Purity EAFOSE EFOSE EFOSE
of PPOSA PFOSA Sid Dev. Dose Verified Correction Correction Cune. Didutlen Cale. Conc. of PFOSAA PFOSAA Std. Dev. Verified Correction Correction (3 Diutiva | Cakc. Cune.
agg or % Res 7% MS/MSD RPD Facter Factor og/g Factor nyg ug/g or % Rec _uyg MS/MSD RPI Factar Facler apg Escter _agg
< LOQ (0.0064 ug/g) NA Metbod Bik RBE041400-HZOBIK-1 NA 89760 Unknows 0.00 1 0.00 A041700004 <LOQ (0.0125 ug/g) NA NA 05770 0.6850 0.00 ] 006
<10Q0322ugp) | <0 NA RBLOA4X-H0BIK-2 NA 09760 Unkows 0.00 ' 0.00 D041400004 <LOQ (0034 y <0Q NA NA 09710 28390 900 ] L
<LOQ @ 00644 wy/gs NA Manx Bk RBI.0VI400-LiverBik-1 NA 05760 Usksown 0.00 ] 0.00 A041700005 <LOQ (0.0125 up/g) NA NA 09770 08390 0.00 1 000
< LOG (00322 ug/p) <1.OQ NA RBLO41400-1iverBik -2 NA 09764 Unknown 0.0 1 0.00 D041 400005 <L.OQ0.0314 ug/g) 40Q NA NA 99770 0.8890 o L YW
n% «w COTINAYGEMS T NA 09760 Unknows 224 1 25 D041400017 748 NA 299770 05350 277 1 265
S0% 2% 9% CYUYTIMAGEMSD -} NA 09760 Unknowa 260 ! 249 D041400018 6% 0% 15% NA 29770 08890 231 1 21
943 C92195M/GE-MS-] NA 09760 Usknown 251 I 240 A41700017 n% NA 09770 08190 472 i 452
3% 19% 9% CY219SIMAE-MSD- | NA 09760 Unknown 254 | 243 A041700018 3% 2% % NA 09770 08350 459 i 439
92% RBLO4I400-MS-1 NA 09760 Unknows 232 1 22 D04£40007S % Na 09770 0.53%0 NR NKR NR
151 1713 9% RBLO41400-MSD- | NA 09760 Unknows 266 t 266 D041400075 7% 0% 13% NA 0.9770 03890 NR AR MR
[ <LOQ (0.0322 ug/g) Grosp d CINIM NA 0.9760 Uakuown 0.00 1 0.00 DO041400019 < 1OQ (0.03 14 ug/g) NA 09770 0.8390 000 ] Qo0
< LOQ (0.0322 ug/p) 0.0 porn C92200M Na 09760 Unknows 0.00 1 0.00 D041400020 <LOQ Q0314 wp'p) NA 09770 0.8890 0.00 1 [
<1OQ (0.0322 ug/g) Cy208M NA 09760 Unkmnows 0.00 1 0.00 D041400021 <LOQ (0.0314 vg/g) NA 89770 0.3850 0.00 i 0.00
<LOQ (0.0322 ug/e) €92209M Na 29760 Unknows 0.00 1 0.00 D041400024 <LOQ (0.0314 vg/g) NA 09770 0.8850 0.00 i 600
<LOQ (0.0322 ug/g) C92218M NA 05760 Uskaown 0.00 1 0.00 D041400025 <LOQ (0.0314 ug/g) Na 09770 0.8090 000 L (]
<LOQ (0.0322 up'g) cRm Na [X327 Unkuown 0.0 1 .00 041400026 <LOQ (0.0314 u/g) NA 09770 05350 0.00 i [
<LOQ 0.0322 ug/g) C92231M NA 09760 Unknows 0.00 1 0.00 D041400027 <LOQ (0.0314 vg/g) NA 09770 0.3890 000 1 000
<LOQ (0.0322 ug/g) €92233M NA 09760 Usknows 0.00 ' 0.00 D041400028 <LOQ (0.0314 ug/) Na 09770 0.33%0 000 1 Gw
<L0OQ (0.0322 ug/p) NA €92239M Na 05760 Unknown 0.00 1 0.00 D041400031 <LOQ (0.0314 ug/g) NA NA o970 08890 000 1 Lo
<L0Q (00322ugln) | <LOQ NA C92252M NA 09760 Unknowa. 0.00 1 0.00 D041400032 <L <LoQ NA NA 09770 03190 0w 1 r)
<LOQ (00322 w/p) C92333F Na 09760 Unkaowa 0.00 t 0.00 D041400033 <L0Q (0.0314 ug/p) NA 0.9770 0.390 000 1 000
<LOQ (0.0322 ug/p) CO23M4F NA 09760 Uninown 0.00 1 0.00 D041400034 <LOQ (0.0314 up/g) NA 09770 amea LI A 200
<L0Q (0.0322 ug/e) C92348F NA 05760 Usknown 0.00 1 0.00 D041400035 <LOQ (0.0314 ug/g) Na 08770 0.58%0 000 1 000
<L0Q (0.0322 ug/) C92354F NA 09760 Usknowa 0.00 1 0.00 D041400038 <LOQ (0.0314 ug/g) NA 05770 0.5890 0.00 ' 000
<LOGQ (0.0322 ug/g) CI2ISEF NA 05760 Unknows 0.00 1 0.00 D041400039 <LOQ (0.0314 ug/g) NA 0.9770 0.8850 0.00 i 000
<LOQ (0.0322 ug/g) C92360F NA 09760 Usknows 0.00 1 0.00 D041400040 <LOQ (0.0314 up/g) NA 09770 03350 200 1 0.00
<LOQ (00322 ug/g) C92362F NA 09760 Unknows 0.00 1 0.00 DO041400041 <LOQ (0.0314 up/g) NA 09770 0.8890 0.00 1 000
<L0Q (©.0122uy/g) CI2369F NA 09760 Uninown 0.00 t 0.00 D041400042 <LOQ (0.0314 ug/g) NA 09770 0.8890 900 i 000
< LOQ (0.0322 ug/t) NA C92374F NA 09760 Unksows 0.00 1 0.00 D041400045 <LOQ (0.0314 up/p) NA NA 09770 03890 0.00 } v.00
<10Q (00322 uy/g) N& CIDDF NA 05760 Usinowa 0.00 ] 0.00 D041400046 < LOQ (0.0314 ug/g) <L0Q NA NA 09770 0.3390 0.00 i 000
0422 Groap % C92261M NA 09760 Unknows 54 I Sot D041400047 0.591 NA 0.9770 0.3890 0.00 T 000
0.230 1.0 ppm C92266M NA 09760 Unknowa k1] L 196 D04140004% ©.396 NA 09770 0.34% 000 1 vw
o829 €92270M NA 09760 Unknows 12 20 2219 D051500019 2.2 NA 09770 08150 200 1 ow
0.505 C92278M NA 09760 Unknows 762 t m D041400052 o NA 09770 0.8390 0.00 i 0.00
0.246 ©52281M NA 09760 Ualnown 600 t 612 D041400053 0.612 NA 09770 0.5890 0.00 1 cou
0352 €92283M NA 09760 Unknows 527 1 51 D041400054 0531 Na 035770 03850 0.00 i 000
0.130 C92309M NA 09760 Unknows 497 t 518 D041400055 0518 NA 0.9770 0.00 i oo
0.378 C9231IM NA 0.9760 Unknown 545 1 565 D041400056 0.568 NA 09770 0.00 1 0.00
0.268 504 Co2318M Na 05760 Unknows a2 1 6 D041400059 0.496 749 NA 09770 0.00 i 0.00
0.23% 0371 0.187 €M NA 09760 Unknown 578 1 593 D041 400060 0.593 0.136 0.551 NA 99770 0.00 ' o
0546 ©92410F NA 05760 Unimown 550 1 545 DO4140006¢ 0545 NA 09770 0.3390 0.00 I 6.00
0 COUNGE NA 5760 Viknown 886 20 1831 DO51500034 NA 09770 0.8390 0.00 i 000
0.512 C924i9F NA 09760 Unknows 420 t 424 DO41400063 NA 09770 0.8850 2.00 1 0.00
0.624 C92423F NA 09760 Unkoows 813 1 83 D041400066 NA 09770 0.33%0 60.4 1 $5q
0.402 CY2430F NA 05760 Unknown as2 1 496 DO041400074 NA 09770 0.8890 0.00 1 000
0.484 C92431F NA 0.9760 Uaknows 698 1 707 D041400067 NA 09770 0.38%0 0.00 ' 000
0551 C92439F NA 09760 Usknows 404 t 414 D041400068 NA 09770 0.8390 000 1 uge
0.671 CO24F NA 09760 Unknown 753 t 780 DO041400069 Na 09770 0.88%0 0.00 1 000
0.490 203 C92451F NA 29750 Unknown 262 1 5 DO41400070 832 NA 0.9770 0.389%0 0.00 t 000
0.446 0350 0112 CI2452F m L 09760 Unknows m ' %6 D041400073 o o4 NA 09770 0.8290 0.00 \ 000
A a Qualitaive oaly NR = Not Reported PFOS = Perfluorooctsaesullonste
NA = Not PFOSA = Perfluoroocuascaulfonamide
LOQ = Limit of Quanuiation PROSAA = Pecfiuorooctasesul fonamidoncetste
EtFOSE = Nanrow Rasge N-Ethyl Pefluomoctascsulfonamsdo ethryl akcohol
Date Entered/Analyst: 05/01/00. 05726700 MMH, CSH PROSEA = Pecfuoroocisae mulfonyl ettrykamide
Date Venfied/Analyst: 03/22/0} boj, 04/03/01 kjh, 5/22/01 mmh M556 = C3F17S02N(H)CH2C00)
Pumy Estered/Verified: 03RS LAC /040301 KIH
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3M Medical Department Study: T-6316.1

3M Environmental Laboratory

Covance# 6329-228
LY
Filename Coucentration - Mesty RsD
of EIFOSE E(FOSE Std. Dev.
up/gor % Rec i msmsorrn |
AO41T00004 | <LOQ{0055%uglp) A RA
D041400004 | <10Q(00559ug/p) Al <LOQ NA
AD41700005 | <LOQ(0.0559ug/p) A NA
D041400005 | <1.OQ(00559ug/g) Al <LOQ NA
DU41400017 9% A
D041400018 7%, Al 4% us
A041700017 154% A
A041700018 149% Al 15919 %
NR NR A
NR NR A NR NR
DO41400019 | <LOQ (0.0559 uglp) A
DO41400020 | <LOQ(0.0559uglg) A
D041400021 | <LOQ(0.0558uglg) A
DO041400024 | <LOQ(0.0559ug/g) A
DO41400025 | <LOQ(0.0553ug/p) A
D041400026 | <LOQ(0.0559ug/p) A
DO4L400027 | <LOQ{D.0S59ugly) A
D041400028 | <LOQ(0.0559ug/g) A
D041400031 | <LOQ(0.0559ug/s) A NA
-D041400032 | <LOQ(00559up/p) A{ <LOQ NA
D041400033 | <LOQ (003559 uglg) A
D041400034 | <LOG(0.0555up/g) A
D041400035 | <LOQ(0.0559ugly) A
D041400038 | <LOQ(0.0559ugly) A
0041400039 | <LOQ (D059 ugig) A
D041400040 | <LOQ(0.0559ug/s) A
D04140004t | <LOQ(0.0559ug/p) A
D041400042 | <LOQ(0.0559ug/g) A
DO41400045 | <LOQ(0.0555uplg) A NA
—D041400046 | <LOQ(005%9ugp) Al <10Q NA
D041400047 | <LOQ{0.0559 ug/g) A
D041400048 | <LOQ(0.0559ug/g) A
D041400049 | <LOQ(00559 ugis) A
DO041400052 | <LOQ(0.0559ug/p) A
D041400053 | <LOQ(0.055%ug/g) A
D041400054 | <LOQ{0.0559ug/p) A
D04140005S | <LOQ(0.0559ug/g) A
D041400056 | <LOQ(0.0559ug/s) A
DU41400059 | <LOQ(0.055%ug/g) A NA
D041400060 | <LOQ(0.0559ug/p) Al <tOQ NA
D041400061 | <LOQ (0058 ugly) A
DO041400062 | <LOQ(0.0559ug/g) A
DO041400063 | <LOQ(0.0559ugly) A
D041400066 | <LOQ(0.0559uplp) A
D041400074 [ <LOQ(0.0559ug/s) A
D041400067 | <LOQ(0.0559ug/s) A
D041400068 | <LOQ(0.0559ug/g) A
D041400068 | <LOQ (00559 up/g) A
D041400070 | <LOQ(0.0559ug/g) A NA
D041400073 | <LOQ(0.0559upp) A <LOQ NA

Analytical Report: FACT-TOX-003
LRN-U2104
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3M Medical Department Study: T-6316.1 Analytical Report: FACT-TOX-003

Covance# 6329-228 L RN U 2104
Suudy: TUX003, 108 Week Dictary Carinogenrenty Study with Narrow Raage (98.1% ) N-Exyl Perfluccoactusesuifonumdo Exhuncl in Raks
Product Number(Test Substace): T-6316 (EFOSE-OH)
Matnx: Rat Laver Filename: See Below
Method/Revisi08: ETS-3-6.0 & ETS-8-7.0 R-Squaced Value: Sce Auachments
Analyucal Equipsnent Sysem Number: Amclia 062498, Davey 070799 Slope; See Auachmests
asirurncn SoftwasesVerion: Massiyax 3.3 & 3.4 Y-lotercep: See Auachments
Date of Exiraction/Asalyst: 41400 SALRWW
Date of Analyss/Analyst: A/LT000. 715100 LASIMMIVIAS
Daie of Data Reducuon/Asalyst: 4/13/00, $/16/00. 0S/08/0) 1ASIMMH
Sample Data
Rat Liver week Ji4 Jot NB113047-80 ot 529
Greap Suample & Serregate MSECOld Purity M556 Perity MS56 MSSE MSS6 Fllensme Conceniration Mean RSD Surrogate PFOSEA Old Purity PFOSEA Purity PFOSEA | PFOSEA PFOSEA Fliennae Concentrutiun
Dose Verifled Correclion Correctivn Conc, Dilutien Cale. Connc. of MSS6 Ms3é Std. Dev. Verilled Correction Correction Coae. Dilntioa Calc. Cons. o PFOSEA
| Factor Factar bgig, Facter gy ug/gor % Rec g MS/MSD RPD Facter Facter nglp Factor oy/g wgig or % Rec
Mabod Bk RBLO41400-H20BIK | NA 09989 Unkaows, 0.00 [ 0.00 A041700004 <LOQ (0.0307 up/g) NA NA 09930 Unikaown 0.00 1 0.00 AO41700004 | < LOQ (0.0308 ugrg)
RBLO4EAO-HIOBIK-2 NA 0.9989 Uskaowa 0.00 t 0.00 D041400004 <10Q{0.0307 u/p) <LOQ NA NA 09930 Unimown 0.00 i 000 DO | < LOY (6 0308 ugig)
Matnx Bik RBLO41400-LavesBIk-) NA 0.9989 Usknown 0.00 1 0.00 A041700005 < LOQ { 0.0307 ug/g) Na NA 0.9930 Unkpown 0.00 1 0.00 AO41700005 | < LOK) 10,0308 ug'g)
RBLOI4U0 | averBIK-2 Na 09989 Unkows 000 1 0.00 1041400005 <L0Q (0.0307 y <Log NA NA 09936 Unknown 000 | 0.00 DOo41400005 | < LOG 0 0308w
QC CTH2ITMGEMS-| NA U9uE9 Uskaous, 36t 1 345 | Do41400017 119% NA 0.9930 Unkpows 200 1 199 041400017 552%
CIIIMAE-MSDA NA 0.998y Unksown 370 3 354 D041400018 122% 121% 242% NA 09930 Uskpown 254 t 243 D041400018 2445
CILIISMGEMS NA 09989 Usiaowa 36 [ 303 AG41700017 103% NA 09930 Usknown 442 1 423 A041700017 143%
C92195/M/GS-MSD-1 NA 0.9989 Usksown hx]| t 7 AO41700018 108% 1035% 458% NA 0.9930 Usksown 35 1 k113 AG41700013 5%
RBLO41400-MS-1 NA 09989 Unknows, 256 [ 245 D041400075 0% NA 09930 Unkaows 358 \ 343 1124
RBLOIAO0-MS1>-1 RA 09989 Unkaown 257 1 287 D041400076 1213 2% 5% NA 09930 Unknown 393 1 176 123%
Grenp § Co219T™ NA 09989 Unknowa 0.00 1 0.00 DO41400019 <1.0Q (0.0307 ug/g) NA 05930 Unkaowa 0.00 1 0.00 <L0G (0.0308 ug/g)
0.0ppm €92200M NA 09989 Uskpows 0.00 1 0.00 DO041400020 <LOQ (0.0307 ug/g) NA 0.9930 Uskaows 0.00 v (X <LOGQ (0 U3 vg'g)
Co2208M NA 0.9989 Unknown. 0.00 1 0.00 041400021 <LOQ(0.0307 ug/g) NA 69930 Unkaown 0.00 1 0.00 <LOQ (0 6308 ug/p)
C32208M NA D.9989 Unknows 0.00 1 0.00 D041400024 <LOQ (0.0307 ug/g) NA 0.9930 Unksown 0.00 1 0.00 < LOQ (0.U308 ug/g)
C92218M NA 0.9989 Unknown 0.00 1 0.00 DO041400025 < LOQ (0.0307 ug/g) NA 0.9930 Unksowa 0.00 1 0.00 < LA} (0.0308 ug/yy
C92222M NA 0.9989 Unkmows 0.00 1 0.00 D041400026 < LOQ (0.0307 ug/g) NA 0.9930 Unksows 0.00 t 0.00 <LOQ (0 V38 vg/g)
©9221M NA 99989 Unkzows 0.00 1 0.00 D041400027 <LOQ(0.0307 uy/g) NA 05930 Usksown 0.00 1 0.00 <LOQ (0.0308 ug/g)
cnnIM NA 0.9989 Ualaowe 0.00 1 0.00 D0431400028 <LOQ (0.0307 ug/p) NA 09930 Unksown 0.00 1 0.00 <LOQ (0.0308 ug/g)
C92239M NA 0.9989 Usknown 0.00 1 0.00 D041400031 <L0OQ (0.0307 ug/g) NA NA 09930 Unksows 0.00 1 0.00 <L .08 wg g
£9225)M NA 0.9989 Unknows. 0.00 ! 2.00 0041400032 <LOQ (0.0307 ug/g) <L0Q NA NA 0.9930 Unikmows 0.00 i 0.0 <LOQ oM ug §)
C92333F NA 03989 Unkaowa oW 1 0.00 D041400033 < L0Q (0.0307 uy/g) NA 99930 Tulsown 000 1 0.00 <LOQ (0.0308 ug/g)
COBIUF NA 09939 Unkaows 0.00 1 0.00 D041400034 <LOQ (0.0307 ug/g) NA 09930 Unigows 0.00 ' 0.00 <LOQ (0.0308 ug £}
C92348F NA 0.5989 Unksows 0.00 1 0.00 D041400035 <LOQ (0.0307 ug/g) Na 09930 Usinowa 0.00 1 0.00 <LOQ (©0.0308 ug/)
C92354F NA 0.9989 Uskaown 0.00 1 0.00 D041400038 <LOQ ( 0.0307 ug/y) NA 0.9930 Unknown 0.00 i 0.00 < LOQ (0.0308 ug/y)
CO1I5IF NA 09989 Unknowa 0.00 1 0.00 D041400039 < LOQ (0.0307 ug/g) NA 039930 Unknowa .00 1 0.00 < LOQ (0.0308 ug/g)
C92360F NA 0.9989 Unknows 0.00 t 0.00 D041400040 <LOQ(0.0307 ug/g) NA 09930 Usksows 0.00 1 0.00 <LDQ (0.030% ug/gy
C92362F ; 0.9989 Uskoows 0.00 | 0.00 DO41400041 <LOQ (0.0307 up'g) NA 09930 Unkown 0.00 t 0.00 <LOQ (v.0308 up/g)
O9IIF NA 09989 Unknowa 000 \ 0.00 DO41400042 <L0Q (0.0307 up/g) Na 0.9930 Unkpown 0.00 1 0.00 <LOQ (0.0308 ug/z)
CVINF NA 09989 Unksown 0.00 i 0.00 DO041400043 <L.0Q (0.0307 ug/g) NA NA 839930 Usknows 0.00 1 0.00 <1.0Q (0.0308 /)
C9LIIF NA 09989 Usknows 0.00 ! 0.00 D041400045 <L 07y NA NA 0.9930 Unknown 0.00 1 0.00 <LOQ (0.0308 ug'g
Greng 9 C92261M NA 09989 Uskaows. 230 1 231 D041400047 0.231 NA 0.9930 Unlsows 0.00 1 0.00 <LOQ 10,0308 ug/z)
10ppm C92266M NA 0.9989 Unkoown 314 i 37 DO41400043 0317 NA 09930 Unksowa 0.00 1 000 <LOQ (0.0308 ug/g)
C92270M NA 0.5989 Usksows 402 ! 199 D041400049 0399 NA 69930 . Unksown 0.00 i 0.00 < LOQ (0.0308 vg/g)
92178 NA 09989 Vaknown 3 1 2 D041400052 0312 NA 09930 Usksown 0.00 ] 0.00 < LOQ (0 0308 up'g)
09228iM NA 0.9989 Unknown 194 ! 193 D041 400053 0.193 NA 09930 Uskpown 0.00 1 0.00 <LOQ (60308 ug/gs
C92283M NA 09989 Unkpowa 306 1 300 D041400054 0.300 NA 0.9930 Unipown 0.00 1 0.00 <LOQ(0.0308 ug 1)
©92309M NA 0.9989 Unkpown 3 1 85.9 D0414000SS 0.0159 NA 05930 Unigows 0.00 1 0.00 <LOQ (0.030% up/g)
CO231M NA 09989 Unknown 22 1 214 D041400056 0214 NA 09930 Uskyow 090 1 c.00 < LOQ (0.0308 /)
C923M NA 0.9989 Uskows 240 1 241 D0414000$9 0.24! 347 NA 09930 Uskpows 0.00 1 0.00 D041 400055 | < LOQ 10.0308 /g
Co23nM NA 09989 Unimows. 201 1 202 D041400060 0.202 0.250 0.0865 NA 09930 Unimows 0.00 1 2.00 D041400060 | < LOQ 10 0308 ug/g,
C92410F NA 0.9989 Unksowa 4354 1 417 D041400061 0417 NA 09930 Usksown 200 3 .00 DO41400061 | < LOQ (0.0308 ug/g)
COUNEE NA 09989 Unkmown a6 ) 91 D041400062 0494 NA 09930 Unizsown 0.00 1 0.00 DO41400062 | < LOQ (0.0306 ug/g)
CI2419F Na 09989 Unkaows ys 1 313 D041400063 0313 NA 0.9930 Unkpown 0.00 1 0.00 DO41400063 | <LOQ (0.0308 ug/g)
092423F NA 0.9989 Unknown s 1 186 D041400066 0.386 NA 09930 Unimown £.00 l 0.00 D041 400066 | < LOQ (0.0308 wg'n)
C92430F NA 0.9989 Unknown 243 1 246 D041400074 0.246 NA 05930 Unkoown 0.00 1 0.00 D041400074 | < LOQ (0.0308 ug/g)
C92431F NA 0.9989 Unknown 267 t 265 D041400067 0.265 NA 09930 Usknowa 0.00 1 0.00 DO41400067 | < LOQ (0.0308 ug/g)
C92439F NA 0.9989 Unknowa 339 1 39 D041 400068 0.339 Na 0.9930 Uaksown 0.00 1 0.00 D041400068 | < LOQ (0.0308 ui/g)
C92443F NA 0.9989 Unkpown 302 1 306 D041400069 0.306 NA 0.9930 Unknowa 0.00 1 0.00 DO41400068 | < LOQ ©.0308 vag)
C92451F NA 0.9989 Uakaown 310 1 31 D041400070 oI 22 NA 0.9930 Unkpowa 000 i ©.00 DO41400070 | < LOQ (0.0308 vp/ gt
C92452F NA 49919 \lnkswrwy 133 2 p2l) DO41400073 0.291 0.336 0.0743 NA 0.9930 Usinown 0.00 ! 000 DO41400073 | <LOQ (00308 ug/g,
A = Qualitative ouly NR = Not Reported PFOS = Perflucrooctasesulfonate
NA = Not Applicabie PFOSA = Perfluorooctasesulfopamide
LOQ = Limut of Quantitation PROSAA = Pafluorooctanemifonsmidosceinste
ELFOSE = Narow Raage N-Eibyt Pecfluorcoctasesulfonamido ethyl alcohol
Date Esterod/Analys: 05/01/00, 05/26/00 MMH. CSH PFOSEA = Perfuomoctase sulfouy! cibylamide
Date Venfied/Asalym: 03722/01 hoj, 040301 kjh 5/22/01 minh. M3556 = CBFI7SO2N(H)CH2C00)
Purny Eslered/Verified: 0372901 LAC /040301 KIH
. .
ETS4-70 Lvr Week 105 057292001
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3M Medical Department Study: T-6316.1 Analytical Report: FACT-TOX-003
Covance# 6329-228 LRN-U2104

Siudy: TOX003, 104 Week Dievay Carcinogenicity Study with Narrow Range (98.1%) N-Ethy) Perfluosooctasesulfosamido Ethasol in Rals
Prcduct Number(Tess Substaoue): T-6316 (EFOSE-OH)
unx Rat Lives Filename: See Autachments
Method/Revuson; ETS-8.6.0 & ETS-8-70 R-Squared Valie:  See Adachmeats
Asalytical Equpment Sysiem Number: Ameiia 062498, Davey 070799 Slope: See Atachmeats
Instrutncar Soltwace/Version: MassLyax 3.3 & 3.4 Y -Intercept: See Attachments
Date of Exuaction/Analyst: 1400 SALRWW
Date of Aalysus/Asalyst: /17700, S50 IASIMMHAAS
Date of Data Reducuon/Analyst: 4/1800, 5/16/00, 0508/01 1AS/MMH
Sample Duta
-
WEEK 105 RAT LIVER
Mean RSD Group Sample # PFOS Concentration Maa RSD PFOSA Concealratisn Mean RSD PFOSAA Coucentrallen Mean RsD EFOSE Cencentration Mean RSD
PFOSEA Std Dev. Dose Cale. Cone. ot PFOS PFOS St Dev. Cale, Conc. of PFOSA. PFOSA Std. Dev. Cale. Conc. of PFOSAA PFOSAA Std Dev. Cale. Conc. of EAFOSE EWOSE Std. Dev.
&L MSMSD RPD ng/g wp/g or % Rec g, MS/MSD RPD np/g ug/gor % Rec .p'g MS/MSD RPD nglg sp/g or % Rec "y MS/MSD RPD agg /K or % Rec _egy MSMSD RPD
NA Method Blk RBLO41400-H20B%-1 0.00 <10Q (0.0267 ug/g) 151 < LOQ (0.00644 ug/g) 0.00 <LOQ (00125 ug’y) 0.00 <LOQ (00555 up/gy A
<Ay NA RBLO$1400 H20BIK 2 000 <10QEUITugp | <0Q NA 0.00 <L0Q (0.0322ugig) | <LOQ NA 000 <LOQ (0.0314 ug/g) <Log NA 000 <lOQ(0uSSupg) Al _<hoq A
NA Mutx BIk RBLO4)40O LaverBik 1 0.00 <LOQ (0.0267 up'g) 220 <1OQ (0.:00644 ug/g) 0,00 <1OQ (0.0125 uy/g) 0.00 <LOQ (0059 upg) A
<L NA KBLOAI4OU-LoverBik 2 477 <LOG 0107 upg) | <o NA 0.00 <LOQ (00122 uy/gy | <LOQ NA 0.00 <1.0Q (0.0344 ug/y) <LOQ NA 0.00 <LOQ (00550 upy) Al <lOQ NA
QC - 300 ppo C9219T/MIGE-MS-1 226 % 224 % 28 74% 68 929 A
71% 0% CV2197/MIGE-MSD- | 224 n% % 1% 146 6% n% 9% 249 6% 0% 15% 221 174 A 4% 185
C92195/M/IGE-MS- | 403 137% 280 4% 240 Q% 452 154% A
130% 2% CY2198/MAE-MSD- | EH 0% 1248 2% 188 63% 9% 39% 243 1% 2% 2% 439 149% Al s LY
RBLO4I400-MS | 3 6% m n% 222 % NR NR A
HI% 9% RBLO41400-MSD-1 261 15% 08 12% 259 35% 1113 9% 266 3% 30% 8% NR NR. Al NR NR
Group $ Co2197M a4l 0.0441 0.00 <L0Q (0.0322 ug/p) 0.00 <LOQ (0.0314ug/g) 0.00 <LOQ (0.05%9ugpy A
0.0 ppm C92203M 294 < LOQ (0.0107 uglg) 0.00 <LOQ (0.0322 vg/) 0.00 <LOQ (0.0314ug/y) 0.00 <LOQ(0.05%9 ug/s) A
C52208M 5.06 < LOQ (0.0107 ug/t) 0.00 <LOQ (00322 ug/g) 0.00 <LOQ (0.0314 ug’g) 0.00 <LOQ(0.0559 uglg) A
0.00 < LOQ (0.0107 ug/p) 0.24 < L0OQ {0.0322 ug/g) 0.0 <1.0Q (0.0314 ug/g) 0.00 <LOQ(0.05S9ugrgy A
n2 0.0732 0.00 <L0Q (022ve/g) 000 <L0Q (003 14uglg) ©.00 <LOQ (0.0559ugig) A
a4 < LOQ (0.0107 ug/g) 0.00 < LOQ (0.0312 ug/g) 0.00 <LOQ (0.0314 ug/y) 0.00 <LOQ(0.0589uglp) A
9221 241 < LOQ (00107 ug/g) 0.00 <LOQ (0.0322 we/g) 0.00 < LOQ (0.03M ug/y) 0.00 <LOQ(0.0559ugg) A
€92233M 0.00 < LOQ {0.0107 ug/g) 0.00 <LOQ (0.0322 vg/g) 0.00 <LOQ (0.0314 ug/g) 0.00 <LOQ(0.0559ug/gy A
NA €92239M 225 0.228 tate .00 <1LOQ (00322 vi/g) NA 0.00 <1LOQ (0.0314 ug/g) NA 0.00 <Ll0Q(0.0559ugrs) A \a
L <tog NA €92252M 246 9.246 0.065 0.092 0.00 <10Q(0.0322up/p) | <1.0Q NA 0.00 <1L0Q (0.0314 /) <L0Q NA 0.00 <lOQ(oassougp) Al <LOQ A
C92333F 109 0.109 0.00 <LOQ (0.0322 ug/e) 0.00 <LOQ (00314 ug/) 0.00 <LOQ(0.05% ug/g) A
©92334F 93.0 0.0930 037 <10Q (0.0322 ug/g} 0.00 <LOQ (0.0314 ug/g} 0.00 <LOQ (00559 ugrg) A
CO2IF 153 0.153 0.09 <LOQ (0.0322 ug/g) 0.00 <LOQ (0.0014 ug/g) 0.00 <LOQ(00559upg) A
CI2IS4F 138 0.0138 0.00 <LOQ (0.0322 wg/p) 0.00 <LOQ (0.0314 ug/p) 0.00 <LOQ(Q055ugg) A
C92358F 6.42 < LOQ (0.0107 ug/g) 009 <LOQ Qo2 waig) 0.00 <LOQ (0.0314 ug/g) 0.00 <LOQ (0.055%ug/p) A
©92360F 354 0.0884 0.26 <LOQ (00322 wp/g) 0.00 <LOQ (0.0314 ug/g) 0.00 <LOQ(0.0559ug/s) A
C92362F 299 0.0299 0.54 < L0Q (0.0322 ug/g) 0.00 < LOQ (0.0314 ug/g) 0.00 <LOQ{0.0559ug/z) A
CYIIF "2 o112 0.00 < LOQ (0.0322 up/g) 0.00 < LOQ (0.0314 ug/g) 0.00 <LOQ(0.0859ug/y) A
NA C92314F 3] (311 599 0.46 <L0Q (0.0322ug/n) NA 0.00 <LOQ (0.0314 ug/g) Na 0.00 <LOQ (0.055 ug/s) A NA
<Log NA C92383F 150 0.150 o.0817 0.0522 032 <L0Q (0.0322 <LOQ NA 0.00 <10Q (0.0314 <t0Q NA 0.00 <10Q (0.0859 u Al <09 Na
Group 9 C92261M 5037 5.04 422 0422 ETS 059 0.00 <LOQ(0.055%ugls) A
1.0ppm C92266M 518 751 280 0.280 396 0396 0.00 <LOQ(0.0559 ug/g) A
C92270M 12702 123 129 0329 2279 22719 0.00 <LOQ(0.055%uglg) A
C92278M 8 s 508 0.505 m [y} 0.00 <lOQ(0.05%9upg) A
C92281M 4660 456 246 0.246 612 0.612 0.00 <LOQ (0.0559 ug/s) A
€92283M 10841 108 352 0.352 53y 0.531 0.00 <LOQ(0.05%9ug/g) A
C92300M 568 0568 180 0.130 ss (X1} 0.00 <LOQ(0.0559ug/g) A
C92311IM 2084 2.08 178 0378 568 0.565 4 <LOG{0.0559 ugie) A
NA C92318M 3678 3.68 1.2 265 0.265 50.4 496 0.496 749 0.00 <LOQ(0.0559 ug/g) A N\A
|__<iog NA C92321M 6249 625 621 380 258 0.258 031 0187 593 0.993 0.736 0.551 0.00 <LOQ{005%9upg) Al .<LOQ NA
C92410F 0n7? 10.7 546 0.546 545 0.545 0.00 <LOQ(0.0559ug/z) A
C92416F 10913 10.9 m .11 1831 1.831 0.00 <LOQ(0.059 ugg) A
C92419F un 213 512 0.512 s 0424 0.00 <LOQ(0.0558 ugig) A
C92423F stie sat 624 0624 838 0.835 551 <LOQ(0.05%9 ugig) A
C92430F 8351 135 402 0.402 456 0.496 0.00 <LOQ(005%ugg) A
C92431F 6178 618 484 0.484 707 0.707 0.00 <LOQ(0.0559ugig) A
©92439F 9900 9.90 551 0.551 a4 0414 0.00 <LOQ (0.055%ug/g) A
C92443F 16395 164 671 0671 %0 0.730 0.00 <LOQ(0.0559ug/g) A
NA C92451F 11614 ne 452 450 0.490 203 s oats 52 0.00 <LOQ(0.0$59ugg) A N
L_<og NA C924%2F 14963 1.0 96 435 446 0.446 0.550 o112 296 0.%6 017 0.41t 0.00 <L0Q(0.0559upp) A] <109 Na
A = Quaisive oaly NR = Nox Reported PFOS = Pedluorooctasesulioase
NA = Not Applicable PFOSA = Perfluorooctanesulfonnmide
LOQ = Limit of Quantitation PPOSAA = Perfluorooctanesulfosamidoacetats
ELFOSE = Nagrow Range N-Esbiyl Perflvoroocianesulfonamido rihy) aicobol
Dt Entered/Asalyst: 03/1400. 05/26/00 MMH, CSH PFOSEA = Perfuorooctase sulfoayl ethylamide
Duie Venfied/Analyst: 93722101 hoj, DA/OMOY kb, S2VOL mmb . M556 = CBF17S02N((H)CH2000)
Punity Emered/Veafied:  03/29/01 LAC/ 040301 KIH
- .
ETS4-10 Lve Werk 108
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Appendix F: Example Calculations

Formula Used for Sera Analyses in Study FACT TOX-003

AR (ng/mL) x DF x PC2 x FV (mL) x _1.0ug = Reported Concentration (ug/mL)
PC1 EV (mL) 1000 ng

Calculation Used for Group 9, Week 105, Animal ID C92430/F

199 ng/mL x 10 x0.8640 x 1mL x 10ug = L73 pg/mL
09949 1mL 1000 ng

AR— Analytical result from MassLynx summary

DF— Dilution factor

PC1—Purity Correction—1

PC2—Purity Correction—2

FV—Final extract volume (1.0 mL unless otherwise noted)
EV-—Volume of sera extracted

Formula Used for Liver Analyses in Study FACT TOX-003

AR (ng/g) x dcurve ’ x SCxDF x 1.0 ug = Reported Concentration (ug/g)
d sample 1000 ng

M 9 curve is assumed to be: 1 g liver

5 mLHzO

Calculation Used for Group 9, Week 53, Animal ID C92267M

497 ng/lg x 1g/5mL x0.8640x100x 1.0pg = 42.6 pg/g
1.0137 g/ SmL.  0.9949 1000 ng

AR— Analytical result from MassLynx summary

9 curve—Density of the liver standard curve, assumed to be 1g liver/ 5 ml water
d sample—Density of the liver sample (g sample/ 5 mL H,0)

PC1—Purity Correction—1

PC2—Purity Correction—2

DF— Dilution factor
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Appendix F: Example Calculations

Formula Used for Sera Analyses in Study FACT TOX-003

AR (ng/mL) x DF x PC2 x FV(mL) x 1.0pug = Reported Concentration (pg/mL)
PC1 EV (mL) 1000 ng

Calculation Used for Group 9, Week 105, Animal ID C92430/F

199 ng/mL x 10 x0.8640 x 1mL x 1.0ug = 1.73 pug/mlL
09949 1mL 1000 ng

AR— Analytical result from MassLynx summary

DF— Dilution factor

PC1—Purity Correction-1

PC2-—Purity Correction—2

FV-—Final extract volume (1.0 mL unless otherwise noted)
EV—Volume of sera extracted

Formula Used for Liver Analyses in Study FACT TOX-003

AR (ng/g) x d curve ¥ x SCxDF x 1.0pg = Reported Concentration (ng/g)
0 sample 1000 ng

" 9 curve is assumed to be: 1 g liver
SmL Hzo

Calculation Used for Group 9, Week 53, Animal ID C92267M

497 ng/g x 1g/5mL x0.8640x100x 1.0ug = 42.6 pg/g
1.0137 g/ SmL 0.9949 1000 ng '

AR— Analytical result from MassLynx summary

d curve—Density of the liver standard curve, assumed to be 1g liver/ 5 ml water
0 sample—Density of the liver sample (g sample/ 5 mL H,0)

PC1—Purity Correction—1

PC2—Purity Correction-2

DF— Dilution factor

3M Environmental Laboratory Page 185



3M Medical Department Study: T-6316.1 Analytical Report: FACT-TOX-003
LRN-U2104

3M Medical Department Study: T-6316.1 Analytical Report: FACT TOX-003
LRN-U2104

Appendix G: Interim Certificates of Analysis
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. m\‘Centre Analytical Laboratories, Inc.
3048 Research Drive State College, PA 16801
() Phone: (814) 231-8032  Fax: (814) 231-1253 or (814) 231-1580

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%

3M Environmental Laboratory

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. 0.27 wt./wt%
3. Bromide 3. <0.040 wt./wt.%
4. Nitrate 4. <0.009 wt./wt.%
5. Nitrite 5. <0.006 wt./wt.%
6. Phosphate 6. <0.007 wt./wt.%
7. Sulfate* 7. 8.82 wt/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. 504 wt/wt%
COA023-018B Page 1 of 3
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\Centre Analytical Laboratories, Inc.
A 3048 Research Drive State College, PA 16801

Phone: (814) 231-8032  Fax: (814) 231-1253 or (814) 231-1580

INTERIM CERTIFICATE OF ANALYSIS
Centre Analytical Laboratories COA Reference #: 023-018B

1 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%
®Potassium is expected in this salt form and is therefore not considc:red 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 SO4 and hence detzcted using the
inorganic anion method conditions. The anion result agrees well with the sulfur
determination in the elemental analysis, lending confidence to thlS interpretation. Based
on the results, the SOj 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, CgF17SO: 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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LRN-U2104

Q\Centre Analytical Laboratories, Inc.
3048 Research Drive State College, PA 16801
o Phone: (814) 231-8032  Fax: (814) 231-1253 or (814) 231-1580

INTERIM CERTIFICATE OF ANALYSIS
Centre Analytical Laboratories COA Reference #: 023-018B

LC/MS Purity Profile:
Impurity wt./wt. %
C4 1.03
Cs 1.56
Cé6 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 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: oS LS _2HhSeo
David S. Bell Date
Sgjentist, Centr lytical Laboratories
Reviewed By: &Zﬂ m FZZ/}§ ) ?///D
ohn Flaherty Date

Laboratory Manager, Centre Analytical Laboratories

C0OA023-018B Page 3 of 3
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Analytical Report: FACT-TOX-003

LRN-U2104

\Centre Analytical Laboratories, Inc.

3048 Research B-rive

State Coliege, PA 16801

. Phone: (814) 231-8032 Fax: (814) 231-1253 or (814) 231-1680
INTERIM CERTIFICATE OF ANALYSIS
Centre Analytical Laboratories COA Reference #: 023-022-2
3M Product: EtFOSE-OH
Test Control Reference #: TCR-00017-52
Purity: 97.4%
Test Name Specifications Result
Purity’ G cemlEnees - TR, 97.4%
Appearance Yellow-white, waxy solid Conforms
Identification i e S
NMR Positive

Metals AICP/MS) |0 A iy e

1. Calcium 1. <0.001 wt./wt.%

2. Magnesium 2. <0.001 wt./wt.%

3. Sodium 3. <0.001 wt./wt.%

4, Potassium 4. <0.001 wt./wt.%

5. Nickel 5. <0.001 wt./wt.%

6. Iron 6. <0.001 wt./wt.%

7. Manganese 7. <0.001 wt./wt.%
Total % Impurity (NMR) 1.26 wt./wt.%
Total % Impurity (LC/MS) None Quantified
Total % Impurity (GC/MS) 1.29 wt./wt.%
Related Compounds —POAA 0.10 wt./wt.%
Residual Solvents (TGA) None Detected
Purity by DSC 90.3 wt./wt.%.
Inorganic Anions (IC)

1. Chloride 1. - <0.015 wt./wt.%

2. Fluoride 2. <0.005 wt./wt.%

3. Bromide 3. <0.040 wt./wt.%

4. Nitrate 4. <0.009 wt./wt.%

5. Nitrite 5. <0.006 wt./wt.%

6. Phosphate 6. <0.007 wt./wt.%

7. Sulfate 7. <0.154 wt./wt.%
Organic Acids® (IC)

1. TFA L e 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 = 25.2% 1. 25.04 wt./wt.%

2. Hydrogen 2.  Theoretical Value = 1.75% 2. 1.69 wt/wt.%

3. Nitrogen 3. Theoretical Value =2.45% 3. 2.61 wt/wt.%

4. Sulfur 4. Theoretical Value = 5.60% 4, 8.88 wt./wt.%

5. Fluorine 5. Theoretical Value = 56.6% 5. 56.8 wt./wt.%
COA023-022-2 Page 1 of 3
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Centre Analytical Laboratories, Inc.
3048 Research Drive State College, PA 16801
~ ® Phone: (814) 231-8032  Fax: (814) 231-1253 or (814) 231-1580

INTERIM CERTIFICATE OF ANALYSIS
Centre Analytical Laboratories COA Reference #: (023-022-2
3M Product: EtFOSE-OH
Test Control Reference #: TCR-00017-52

Date of Last Analysis: 11/26/00
Expiration Date: 11/26/01
Storage Conditions: <-10°C

Re-assessment Date: 11/26/01

Purity = 100% - (total NMR impurities, 1.26% + GC/MS impurities, 1.29 + POAA,

0.10%)
Total impurity from all tests =2.65%
Purity = 100% - 2.65% = 97.4%
"2TFA Trifluoroacetic acid
— HFBA Heptafluorobutyric acid
NFPA Nonafluoropentanoic acid
PFPA " Pentafluoropropanoic acid

3Theoretical value calculations based on the empirical formula, C;H;oF 17NO5S
(MW=571)

COA023-022-2 Page 2 of 3
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LRN-U2104
Q‘\Centve Analytical Laboratories, Inc.
3048 Research Drive State College, PA 16801
r\ . Phone: (814) 231-8032  Fax: (814) 231-1253 or (814) 231-1580

INTERIM CERTIFICATE OF ANALYSIS
Centre Analytical Laboratories COA Reference #: 023-022-2
3M Product: EtFOSE-OH
Test Control Reference #: TCR-00017-52

3M Medical Department Study: T-6316.1

GC/MS Purity Profile
Peak # Retention Time Identity % Impurity
(min)
1 13.934 PFOSDEA 0.36
2 17.307 C7 0.93
Total - - 1.29

~
This work was conducted under EPA Good Laboratory Practice Standards (40 CFR 160).
Prepared By: /’ - W 2 e
Savid S. Bell Date
Scientist
Centre Anal %ijoratories
Reviewed By: CZIZ Y _.//[é7/ ol
ohn Flaherty / Date
Laboratory Manager
Centre Analytical Laboratories
f'\
COA023-022-2 Page 3 of 3
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3M Medical Department Study: T-6316.1
‘ LRN-U2104

\Centre Analytical Laboratories, Inc.

3048 Research Drive State College, PA 16801
‘ Phone: (814) 231-8032  Fax: (814) 231-1253 or (814) 231-1580

INTERIM CERTIFICATE OF ANALYSIS
Centre Analytical Laboratories COA Reference #: 023-022-1
3M Product: EtFOSE-OH
Test Control Reference #: SD-013
Purity: 88.9%

Test Name Speciﬁcations Result
Purity’ o 88.9%
Appearance Yellow-whltc waxy solld Conforms
Identification :
NMR Positive

Metals (ICP/MS)

1. Calcium 1. <0.001 wt./wt.%

2. Magnesium 2. <0.001 wt./wt.%

3. Sodium 3. <0.001 wt./wt.%

4. Potassium 4. 0.002 wt/wt.%

5. Nickel 5. <0.001 wt./wt.%

6. Iron 6. <0.001 wt./wt.%

7. Manganese 7. <0.001 wt./wt.%
Total % Impurity NMR) 0.90 wt./wt.%
Total % Impurity (LC/MS) None Quantified
Total % Impurity (GC/MS) 10.21 wt./wt.%
Related Compounds — POAA 0.03 wt./wt.%
Residual Solvents (TGA) None Detected
Purity by DSC 87.6 wt./wt.%.
Inorganic Anions (IC)

1. Chloride 1. .<0.015 wt./wt.%

2. Fluoride 2. <0.005 wt./wt.%

3. Bromide 3. <0.040 wt./wt.%

4. Nitrate 4. <0.009 wt./fwt.%

5. Nitrite 5. <0.006 wt./wt.%

6. Phosphate 6. <0.007 wt./wt.%

7. Sulfate 7. <0.040 wt./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 = 25.2% 1. 2442 wt/wt%

2. Hydrogen 2. Theoretical Value = 1.75% 2. 1L.78 wt./wt.%

3. Nitrogen 3. Theoretical Value = 2.45% 3. 272 wt/wt%

4. Sulfur 4. Theoretical Value = 5.60% 4. 934 wt./wt%

5. Fluorine 5. Theoretical Value = 56.6% 5. 584 wt/wt.%
C0OA023-022-1 Page 1 of 3
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m\Centre Analytical Laboratories. Inc.
3048 Research Drive State College, PA 16801
(") Phone: (814) 231-8032  Fax: (814) 231-1253 or (814) 231-1580

INTERIM CERTIFICATE OF ANALYSIS
Centre Analytical Laboratories COA Reference #: 023-022-1
3M Product: EtFOSE-OH
Test Control Reference #: SD-013

(‘\

Date of Last Analysis: 11/26/00

Expiration Date: 11/26/01

Storage Conditions: <-10°C

Re-assessment Date: 11/26/01

'Purity = 100% - (total metal impurities, 0.002% + total NMR impurities, 0.90% +
GC/MS impurities, 10.21 + POAA, 0.03%)

Total impurity from all tests = 11.14%
Purity =100% - 11.14% = 88.9%

, *TFA Trifluoroacetic acid
Ve HFBA Heptafluorobutyric acid

NFPA Nonafluoropentanoic acid
PFPA Pentafluoropropanoic acid

3Theoretical value calculations based on the empirical formula, Cy;H;oF17NOsS
MWwW=571)

COA023-022-1 Page 2 of 3
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'

y, Centre Analytical Laboratories, Inc.

3048 Research Drive State College, PA 16801
Phone: (814) 231-8032  Fax: (814) 231-1253 or {814) 231-1580

~
INTERIM CERTIFICATE OF ANALYSIS
Centre Analytical Laboratories COA Reference #: 023-022-1
3M Product: EtFOSE-OH
Test Control Reference #: SD-013
GC/MS Purity Profile
Peak # Retention Time Identity ' % Impurity -
. (min)
1 6.163 Unknown 0.12
2 8.011 Unknown 0.23
3 8.206 Unknown 0.51
4 9.065 Unknown 0.21
5 9.844 Unknown 0.34
6 13.93 Unknown 0.62
7 14.238 ‘ Unknown 0.11
8 15.130 Cc2 0.11
9 15.52 C3 1.11
10 15.941 C4 1.55
11 16.379 (5] 1.07
12 16.801 C6 3.30
13 17.222 [o1} 0.93
e Total - » - 10.21
This work was conducted under EPA Good Laboratory Practice Standards (40 CFR 160).
Prepared By: W /s
d S. Bell : Date
Scientist
Centre Analytyc L?ioratories
Reviewed By: { /s /)7% _///47/’»
ohn Flaherty 7 Date
Laboratory Manager
Centre Analytical Laboratories
f\
COA023-022-1 Page 3 of 3
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*THI
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Kevin Lloyd o ' PATE Lf22i0
ANALYTICAL REPORT COMPLETION DATE
October 25, 2000

PERFORMING LABORATORIE / TESTING FACILITIES
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- GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

Centre Study Number 023-045, entitled “Purity Determination of Sample Lots of PFOS,
Sample # TCR-00065-022" conducted for 3M Environmental Laboratory, was performed
in compliance with US EPA Good Laboratory Practice Standards (40 CFR Part 160) by
Centre Analytical Laboratories, Inc. with the following exceptiors:

The automated data collection systems used in this study were not fully
compliant with 21 CFR 58.130 (e).

\ 10 ( )_5(00

Kevin Lloyd Date
Study Director
Centre Analytical Laboratories, Inc.

) % w-@m

Jam . Lundberg, Ph.D. Date
Spotfsor Representative
3M Environmental Technology and Safety Services
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o QUALITY ASSURANCE STATEMENT

Centre Study Number 023-045, entitled “Purity Determination of Sample Lots of PFOS,
Sample # TCR-00065-022" was reviewed by Centre Analytical Laboratories’ Quality
Assurance Unit. All reviewed phases were reviewed for conduct according to Centre
Analytical Laboratories’ Standard Operating Procedures, the Study Protocol, and all
applicable Good Laboratory Practice Standards. All findings were: reported to the Study
Director and to management.

Date Reported to
Date Study Director and Date Reported to
Phase Inspected Centre Management  Sponsor Management
1. Protocol Review 10/19/00 10/25/00 10/25/00
, 2. Raw DataReview 10/19/00 10/25/00 10/25/00
A
3. Report Review 10/24/00 10/25/00 10/25/00
M 6‘41 A— /0/25° /0o
Wilfiam Spare ) Date
Quality Assurance Officer
“THISIS AN E
THE ORlGINAl).(AD%ESRJPEYN?E
v 3T ___ oare t0las/oo
w
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\ 4 CERTIFICATION OF AUTHENTICITY

This report, for Centre Study Number 023-045, is a true and complete representation of
the raw data for the study.

Submitted by: Centre Analytical Laboratories, Inc.
3048 Research Drive
State College, PA 16801
(814) 231-8032

Study Director, Centre:

/(«l ‘°(25/oa

Kevin Lloyd Date
Study Director
Centre Analytical Laboratories, Inc.

.
Centre Analytical Laboratories, Inc. Facility Management:
/ W 4 /%—————- zg- oa' - 0D
Richard A. érazm 1, P! Date
President
Centre Analytical I..aboratones, Inc.
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w

Centre Analytical Laboratories, Inc. Page 4 of 15

3M Environmental Laboratory Page 199



3M Medical Department Study: T-6316.1

Analytical Report: FACT-TOX-003

LRN-U2104

Centre Study No.: 023-045

W STUDY IDENTIFICATION

PURITY DETERMINATION OF SAMPLE LOTS OF PFOS
Sample # TCR-00065-022

TYPE OF STUDY:

TEST SYSTEM:

TEST ARTICLE:

SPONSOR:

STUDY DIRECTOR:

TESTING FACILITIES:

ANALYTICAL PHASE
TIMETABLE:

Centre Analytical Laboratories, Inc.

3M Environmental Laboratory

Characterization

Not Applicable

PFQOS, Test Control Reference # TCR-00065-022

3M Environmental Technology and Safety Services
Building 2-3E-09

PO Box 33331

St. Paul, MN 55133-3331

Kevin Lloyd
Center Analytical Laboratories, Inc.
Phone: (814) 231-8032

Centre Analytical Laboratories, Inc. (Centre)
3048 Research Drive

State College, PA 16801
Phone: 814-231-8032

Study Initiation Date: 09/28/00
Analytical Start Date: 10/05/00
Analytical Termination Date: 10/24/00

“THIS 1S AN EXACT COPY OF
THE ORIGINAL DOCUMENT"
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- PROJECT PERSONNEL

The Study Director for this project was Kevin Lloyd at Centre Analytical Laboratories,
Inc. The following personnel from Centre Analytical Laboratories, Inc., were associated
with various phases of the study:

Name Title
Gerry Shero Scientist
David S. Bell Scientist
- Emily R. Stauffer Scientist
Mark Ammerman Sample Custodian

“THIS IS AN EXACT
THE OR'GINAL DOC&?APEYN?’E
BY . STE paTe 18 /25700
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o 1.0 SUMMARY

The purity of PFOS from sample # TCR-00065-022, was determined from the LC/MS
test data to be 88.0% pure as compared with the PFOS control (TCR-00017-046, 97.9%

purity).

2.0 INTRODUCTION

This report details the results of the analysis of PFOS, Test Control Reference# TCR-
00065-022. The test was analysis by liquid chromatography — miass spectrometry
(LC/MS). The LC/MS was conducted at Centre.

The study was initiated on September 28, 2000 when the Study Director signed protocol
number 00P-023-045. The analytical start date was October 5, 2000, and the
experimental termination date was October 9, 2000.

’ 3.0 TEST SYSTEM

There is no test system associated with this characterization study, therefore the GLP
requirement for test system description, justification, and identification do ot apply. The
route of administration, levels and frequency of administration also do not apply to
characterization studies.
*'THIS IS AN EXACT COPY OF
THE ORIGINAL DOCUMENT"

4.0 TESTARTICLE = —=T&——oswtel2sle
The test article was PFOS, Test Control Reference# TCR-00065-022. 3M Environmental

Laboratory supplied the test article and it was logged at Centre Analytical Laboratories,
Inc. as follows:

Lot or NB Centre Date
Compound Number Control No. Purity Received

PFOS 193 00-023-068 TBD 10/05/00
TCR-00065-022

The sample received was a white, crystalline solid. It was received under frozen
conditions and was stored in a temperature-monitored freezer kept at <-10°C.

Centre Analytical Laboratories, Inc. - Page8of IS
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The analytical/control standard PFOS was:

Centre Expiration
Control Article Lot Number Control No. Purity Date

PFOS TCR-00017-046  00-023-042  97.9%  8/31/2001

The chemical and physical data for PFOS is as follows.

Common Name: PFOS
Molecular weight: 499 (CgFy7S0; )
CAS Number: 2795-39-3

0

|

Structure: CsF13S O—O° K*

O

Note: the neutral molecule and standard form that the PFOS (anion) is derived from is
potassium perfluorooctane suifonate (CgF17SO3K), molecular weight 538.

5.0 EXPERIMENTAL PROCEDURES

LC/MS Spectral Analysis

PFOS sample TCR-00065-022 was analyzed for purity using liquid chromatography/mass
spectrometry (LC/MS). The sample was analyzed according to the following procedure.

The sample was prepared at about 250 pg/mL in methanol and analyzed by LC/MS using
a Hewlett-Packard 1100 HPLC system interfaced with a Hewlett-Packard 1100 mass
selective detector. The mass spectrometer was run in negative ionization mode using
electrospray ionization (ESI) using Selective Ionization Monitoring for ion m/z 499.

The liquid chromatography system was operated in reversed-phase mode using a C18
silica-based column.

Each resulting chromatogram was calculated against the analytical control article (TCR-
00017-046) calibration curve.

THIS IS AN EXACT COPY OF
T OFIGINAL DOCUMENT
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6.0 RESULTS AND DISCUSSION

LC/MS Spectral Analysis

Responses were observed for the PFOS sample in negative ion mode using an ESI
interface. Quantitation was performed using SIM mode, m/z 499, and PFOS was
detected at 7.8 minutes. TH-PFOS was used as the internal stanclard, m/z 427, and was
detected at 7.5 minutes. The total percent purity, calculated against the analytical control
article (TCR-00017-046) calibration curve was determined to be 88.0% from the average
of three replicate analyses.

8.0 CIRCUMSTANCES THAT MAY HAVE AFFECTED THE DATA

Electronic records are not fully compliant with 21 CFR 11, “Electronic records;
Electronic Signature.” However, approved SOPs were in place and all instrumentation
used in this study was fully calibrated and operational. All original raw data were printed
as hard copies and fully audited by quality assurance. Verified exact copies and the
electronic data will be stored in the archives at Centre Analytical Laboratories. Original
raw data will be returned to the Sponsor.

9.0 RETENTION OF DATA AND SAMPLES

When the final report is final, all original paper data generated by Centre Analytical
Laboratories, Inc. will be shipped to the sponsor. This does not include facility-specific
raw data such as instrument logs, however exact copies of temperature logs will be

submitted. Exact copies of all raw data, as well as a signed copy of the final analytical
report and all original facility-specific raw data, will be retained in the Centre Analytical

Laboratories, Inc. archives for the period of time specified in 40 CFR Part 160. Retained
samples of reference substances are archived by the sponsor.

“THIS IS AN EXACT C
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Table I. Results From LC/MS Of TCR-00065-022, ESI Negative mode

A4
3MID Retention | Mass | Value | Determined | % Recovery
Time (min) pg/L ug/l
TCR-00065-022 1.79 499 | 250 219 88.0
TCR-00065-022 7.80 499 | 250 220 88.0
TCR-00065-022 7.80 499 250 220 88.0
Average = 88.0
Standard 7.69 499 11 100* *
Standard 7.73 499 11 17* *
Standard 1.77 499 54 60 110
Standard 7.79 499 54 50 93
Standard 1.79 499 | 108 101 94
Standard 1.77 499 | 269 284 105
Standard 1.78 499 | 539 562 104
Standard 7.78 499 | 808 831 103
Standard 7.78 499 | 1078 1205 112
CCv 7.81 499 | 269 278 103
Standards Average = 103
, Std Dev = 7
W * First two injections during instrument warm up, not reported.
CCV = standard in run used to check calibration (C100500-4 at 269ug/L)
TS S AN AT RN
oy ST oATEiel2S/e0
w
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- Fxgure 1. PFOS Calibration Standard (C100500-4) at 269ug/L

r Sample Name:Cl100500-4

: Sample Info: 1
Data file :C:\HPCHEM\1\DATA\100600\10060022.D .
m|ms - " E-EYawsase BREN W
Injection Date : 10/6/2000 ' 3:11:22 PM Seq Line : . 206

'('\Acq Operator : GS 6 VWWw Vial'No. : . 1&,‘ o
Instrument - t Instrument 1 Inj. No. FI o

| Dilution - i1 ' o Ind. vel. i b pl o

i Acg. Method : PPOS.M ' ' ' RO

| Analysis Method : (: \HPCHEM\1\METHODS\100600 /M ) R :

| Last Changed  :40/23/2000 11:44:26 am S

Analysis for PPOS
80000 4 4
m’ooo-

60000
%0000

)
wr °
120004 $ «q
N
100000 4
80000 -
60000 4
40000 . | IR
20000 4 . ] e
L . L ~‘§.‘§
0% - £ . ;
2 2] 1 ]
Compound Name Amount R.T. Area : sfgmi i
%}—1-1-:1;& -------- T ;55-0-" 9. 58 785730 MSD1 427, am-ins ‘1 142
PFOS . 281.5 .81 ' 1078963 MSD1 499 EIC-lB’é-s“‘)..’(B
r\---;----------u-----.------------------.-----------------’i-ii"‘i‘--gﬂ-ﬁ'-u‘j"
#++¢ BEnd of Report **+*
Instrument 1 Mon, 23. Oct. 2000 00:12:06 pm Page 1 of 1 -,
“THIS IS AN EXACT COPY OF
THE ORIGINAL DOCUMENT
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Figure 2. PFOS Calibration Standard (C100500-3) at 539ug/L

A "4
—
Sample Name:C100500-3
Sample Info: 1
Data file :C:\HPCHEM\1\DATA\100600\10060015.D
-.--'--------.-.-----..----------'------------.--------------‘-------_.--.-
Injection Date : 10/6/2000 1:13:21 PM Seq Line : 13
(\Acq Operator : GBS (% Wl Vvial No. : 1s
Instrument - : Instrument 1 Inj. No. : 1
Dilution 1 Inj. Vol. : T8 .ul
Acq. Method =~ 1 PFOS.M . .
Analysis Method : C:\HPCHEM\1\METHODS$\100600.M
Last Changed : 10/9/2000 01:45:43 pm
(modified after loading)
Analyesis for PFOS .
T RSUT AZY, B 25,7 2T, {TOUSORTUORIOTS. D) APTES, ey, ST FAIg: VIr
' . 4
80000 < 9
70000
80000
50000
40000
30000 , i
20000 4 .
, 10000 :
- (,\ o ' }
W P 1 ) % _sid
T TRSDY N ETCRA T AW T {TUOGUTO0S0U TS U] KPFES, Neg, SN FRYTTVEE
200000
150000 ]
100000 4 .
50000 k
g
. g £
2 4 [] [] H
Compound Name Amount R.T Area Signal
TH-PFOS 500.0 7.57 770327 MSD1 427, EICe426.7:42
PFOS 499.8 7.80 2238071 MSD1 499, EICw=498.7:49

.............................................................................

»++ End of Report ***

Ingtrument 1 Mon, 9. Oct. 2000 01:46:00 pm Page 1 of 1
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Figure 3. PFOS (TCR-00065-022) at 250ug/L, ESI Negative Ion Mode

L 4
Sample Name:L25092-1 .
| Sample Info:C100500-8 -> 1
Data file :C:\HPCHEM\1\DATA\100600\10060019.D ’ .
bl L E LA L DL L L DL LD LD DI L LI YT PP PP L e e P LY T 2yt byt e
Injection Date : 10/6/2000 2:20:49 PM Seq Line : 17
Acq Operator : GS (s Wl Vvial No. : 21
Instrument : Instrument 1 Inj. No. : 1
Dilution i 1 : Inj. vol. : 5 ul
. Acq. Method ; PFOS.M
; Analysis Method : C:\HPCHEM\1\METHODS\100600.M
i Last Changed : 10/23/2000 11:44:26 am
! Analysis for PFOS
i
80000 J E
I 70000 4
80000
50000
40000
30000
20000 4
10000
P 0
b H f\__m&mmmé $ !
v i 90000 B
I~
|| 0o
i 70000 4
! 80000
' 50000
40000 3
30000 4
20000 3
10000 4 -
i 3
l °
2 1 ) [} i
Compound Name Amount R.T Area Signal
TH-PFOS 500.0 7.57 776592 MSDD1 427, EIC=426.7:42
PFOS 218.7 7.79 894026 MSD1 499, EIC=458.7:49
r\--.-------------.-------.-----..--.‘..-..-’----.'8----===l-'--.----.‘--.-‘
*++ End of Report ***
Ingtrument 1 Mon, 23. Oct. 2000 00:10:19‘pm Page 1 ¢f 1
- “THIS IS AN EXACT COPY OF
- | THE ORIGINAL DOCUMENT"

BY _. STE DATE _(O o0

Centre Analytical Laboratories, Inc. Page 14 of 15

3M Environmental Laboratory Page 209



3M Medical Department Study: T-6316.1 Analytical Report: FACT-TOX-003
LRN-U2104

Centre Study No.: 023-045 v

APPENDIX A

Study Protocol

*+ Purity Determination of Sample Lots of
PFOS

Including Amendment 1
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Appendix H: Report Signature Page

o 2. Cuilodicl! G &, 220

John L. Butenhoff, Ph.D., Ph.D., Study Director Late

%léw«" A b Dos 24/

Marvin T. Case, D.V.M., Ph.D., Sponsor Representative Date

%éa 762'—\ OS /31101

Kristen J. Hansen, Ph.D., Principal Analytical Investigator Date

P A oSl

William K. Reagen, Ph.D., Laboratory Manager Date
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