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GLP Compliance Statement

Analytical Laboratory Report Title:  Determination of the Presence and Concentration of PFOS,
M556, PFOSAA, and PFOSA in the Liver and PFOS, M556, PFOSAA, PFOSA,
and EtFOSE-OH in the Sera of Crl:CDPBR VAF/Plus® Rats Exposed to
EtFOSE-OH

Study Identification Number: T-6316.5, FACT TOX-013, LRN-U2095

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. All raw data, protocal, analytical report and samples for this study are retained in
archives at the 3M Environmental Laboratory and will be retained for a period of at least ten years.
The analytical phase completed at the 3M Environmental Laboratory was performed in
accordance with 3M ET&SS Standard Operating Procedures.

Exceptions to GLP compliance:

I e There were two study directors in this study. This study was designed as two separate
studies. The in-life phase 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
I the same study. However, since the technical performance of each phase was entirely
separate, no effect is expected from this exception.
e Some changes made in the standard preparation logs obscured the original entry, did not
l document the reason for the change and/or were not initialed and dated by the person
making the change.
e The samples that were analyzed on 3/16/00 utilized standards that had an expiration date
l of 2/00.
e Liver values generated at contract laboratories were corrected by 3M Environmental
Laboratory to reflect the official purity values from the COA. Revised final reports will be
l solicited from the contract laboratory and will be added as a report amendment at a later
date.

e Expiration dates on some reagents and solutions were missing.
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GLP Study—Quality Assurance Statement

Analytical Laboratory Report Title: Determination of the Presence and Concentration of PFOS,
M556, PFOSAA, and PFOSA in the Liver and PFOS, M556, PFOSAA, PFOSA,
and EtFOSE-OH in the Sera of Crl:CDPBR VAF/Plus® Rats Exposed to
EtFOSE-OH

Study Identification Number: T-6316.5, FACT TOX-013, LRN-U2095

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.

_ Date Reported to
Inspection Dates Phase Management Study Director
10/12/99 Extraction 10/26/99 10/26/89
6/5/00 — 6/14/00 Data 6/16/00 6/16/00
9/11/00 — 9/13/00 Draft report 9/14/00 9/14/00

o) ¥0unl 9/.29/60

QAU Represdéntative "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. Control sera and liver will be maintained at the contract lab along with the test
substance.
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Introduction and Purpose

The purpose of the study is to determine the presence and concentration of PFOS, PFOSA,
PFOSAA, and M556 in liver samples and PFOS, PFOSA, PFOSAA, EtFOSEOH, and M556 in
sera samples collected from rats exposed to EtFOSE-OH. This study was initiated on 1 October
1998.

Test Systom

Five groups of FO generation male and female rats and 3 groups of F1 generation male and
female rats were used as the test system. Table 1 outlines the rat population demographics and
dosage levels for study 418-009.

On day 4 of lactation, litters were culled to four male and four female pups, where possible. On
day 21 of lactation, 25 male and 25 female pups in Groups |, Il, and 1l were selected for continued
evaluation. F1 generation male and female rats were given appropriate dosages of the test article
via gavage beginning on day 22 of lactation or postpartum through the day before sacrifice.

The test system species and strain selected was the Cr:COPBR VAF/Plus® (Sprague-Dawley) rat
received from Charles River Laboratories, Inc., and assigned temporary numbers until assigned to
the study. Rats were permanently identified using MoneP self-piercing ear tags when assigned to
the study. FO generation rats were identified with ear tags. Pups were not identified during
lactation, as parameters were evaluated in terms of the litter. At weaning, each F1 generation rat
selected for continued observation was identified with a Monel®self-piercing ear tag. FO female
rats were approximately 65 days of age and weighed approximately 179~229g when received. F0
male rats were approximately 58—67 days of age and weighed approximately 223-331g when
received. Weight data are included in Argus Research Laboratories, Inc. final report (study
number 418-009).

Table 1. Test System Population Demographics and Dosage Levels for Study {418-009)

Population Number of FO Number of F1 Dosage (mg/kg/day)
Generation Rats Generation Rats
per Sex per Sex
Dosage Group | .
(Contro) 3s 25 0 (vehicle)
Dosage Group Il 35 25 1
Dosage Group i 35 25 5
Dosage Group IV 35 -_ 10
Dosage Group V 35 — 15

3M Environmental Laboratory
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Specimen Collection and Analysis

Sample specimens were collected by Argus (study 418-009) and sent to the 3M Environmental
Laboratory for analysis. Liver and sera specimens were collected from FO male rats at the
completion of the cohabitation period and FQ female rats on day 21 postpartum. Liver specimens
were collected from FO generation litters, and stomach content specimens were collected from the
FO and F2 generation litters. The analysis of the stomach contents were not part of the scope of
analysis determined by the study director. The number and type of specimens collected for
analyses in the analytical phase of this study are presented below.

Specimens Collected from Study Groups | through V (through 11/30/98):
Serum Specimens—45 specimens
Liver Specimens—65 specimens

Blood specimens were centrifuged after collection. Serum was then harvested and immediately -
frozen on dry ice and maintained frozen at -70°C until shipped to the 3M Environmental
Laboratory. Liver specimens coilected from each animal were frozen and retained at -70°C until
shipped to the 3M Environmental Laboratory. Stomach content specimens were frozen at -20°C
until shipped to the 3M Environmental Laboratory. Liver, sera, and stomach content specimens
were shipped to the 3M Environmental Laboratory frozen and on dry ice.

Sera and liver samples were extracted beginning on October 11, 1988 using an ion pairing
reagent and methyl-tert-butyl ether (MtBE) for the sera and ethyl acetate for the liver samples.
Liver samples were homogenized prior to the extraction procedure. Sample extracts were
analyzed using high-performance liquid chromatography-electrospray/tandem mass spectrometry
(HPLC-ESMSMS) in the multiple response monitoring mode. PFOS, PFOSA, PFOSAA,
EtFOSE-OH, and M556 levels were quantitated by external calibration. PFOSEA was not
analyzed due to inconsistent analysis and failed QC. Analytical details are included in this report.

Specimen Receipt and Maintenance

The 3M Environmental Laboratory received from Argus, serum, liver and stomach content
specimens collected at predetermined time points during and at the end of thein-life phase of
Argus study 418-009 on 8-4-98, 10-1-88 and 1-29-99. All specimens were received frozen on dry
ice and were immediately transferred to storage at -20°C +10°C. Specimens that were analyzed at
Battelle were shipped frozen on dry ice.

Control matrices used in liver and sera analyses were obtained from commercial sources and are
presented in Table 6 and 7. 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.
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Chemical Characterization

EtFOSE-OH
CAS Number: 1691-99-2

Chemical Formula: C,F,;SO,N(CH,CH,)CH,CH,OH Molecular Weight: §71.0

Chemical characterization information on the test article is presented in tabular form below.
Chemical characterization information on the analytical reference materials used in this study is
presented in tabular form in Appendix A (see Tables 8 and 9) and the interim Certificate of
Analysis available in Appendix I.

Table 2. Characterization of the Test Article in Study FACT TOX-013

Test Article
EtFOSE-OH
Chemical Name FM-3929
2(N-Ethylperflucrooctane sulfonamido)-ethanol
Source M
Expiration Date 05/2000
Storage Conditlons Ambient temperature
Chemical Lot # 30035, 30037, 30039
Purity To be determined*

* The purity of the test article determined nominally by NMR analysis. Subsequent chemical
characterization is occurring and this analytical report will ba amended to indicate the purity when a
certificate of analysis is issued.

Dose Confirmation Analyses

The dose confirmation data were collected according to a method that was not fully validated.
Dose confirmation analyses were performed on test article samples taken at the start of dosage,
at 6 weeks, and at the end of dosage during the in-life phase of the study.

Dose confirmation analyses were performed on 3 dose levels collected during the in-life phase of
the study: the results are presented in Appendix A (see Tables-10 and 11).

Dose confirmation was performed by diluting the Tween dose samples with Milli-Q water into the
linear range of the instrument. For each sample, a matrix spike was prepared (at approximately
50-100% of the expected dose level). In all cases, samples were analyzed versus an unextracted
curve using HPLC-ES/MS/MS. The instrumental parameters and analytical conditions described
in ETS-8-5.1 were used for dose solution analyses.

3M Environmental Laboratory Page 10
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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 are located in Appendix C.
The methods and analytical equipment settings used by Battelle are presented in the Battelle final
report (see Appendix G).

3M Environmental Laboratory

PREPARATORY METHOD

e ETS-8-4.1, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Serum for Analysis using HPLC-Electrospray/Mass Spectrometry”

Sera samples were extracted using an ion-pairing extraction procedure. An ion pairing reagent
was added to the sample and the analyte ion-pair was partitioned into MtBE. The MIBE 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, then filtered through a 3cc plastic syringe attached to
a 0.2um nylon filter into a glass autovial.

ANALYTICAL METHOD
e ETS-8-5.1, "Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemicals in

I Serum 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-ESMSMS. For example,
molecular ion 499, selected as the primary-ion for PFOS {GF;S05;-) analysis, was
fragmented further to produce ion 99 (FSQy-). The characteristic product-ion 99 was
monitored for quantitative analysis.

ANALYTICAL EQUIPMENT

The following equipment and parameters are representative of those used during the analytical
phase of this study.

Liquid Chromatograph: Hewlett-Packard® Series 1100 Liquid Chromatograph system
Analytical column: Keystone® Betasil™ Cys 2x50 mm (5 pym)
Column temperature: Ambient
Mobile phase components:
Component A: 2mM agueous ammonium acetate
Component B: methanol
Flow rate: 300 yL/min
injection volume: 10 yL
Solvent Gradient: 10 minutes
Start at 40%B
Hold at 40%B for 1 minute
Increase to 95%B over 3.5 minutes
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Hold at 95%B for 2 minutes
Return to 40%B over 0.5 minutes
Hold at 40%B for 3 minutes

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

Cone Voltage: 20-60 V

Coliision Energy: 25—45 eV

Mode: Electrospray Negative

Source Block Temperature: 150°C £10°C

Z-spray source

Analysis Type: Multiple Reaction Monitoring (MRM)

Table 3. Negative lons Monitored in 3M Laboratory Analyses

Target Analyte Primary ion (AMU) Product lon (Amu)
PFOS 499.0 99.0
PFOSA 498.0 78.0
PFOSAA 584.0 169.0
EtFOSE-OH 630.0 59.0
M556 556.0 78.0, 169.0
THPFOS 427.0 80.0

Deviations
Deviations from the original protocol and methods are documented in the table below:

Table 4. Deviation Summary for FACT TOX-013

Devlation Date(s) of Occurrence Impact on Study

Pipette was used instead 10/12/99 Standards and samples were prepared
Oxford dispenser identically. No adverse impact on study.
Current work indicates that volumes

20.5 mL provide results equivalentto 1 mL
10/1299 extraction volumes. Results of sample
volumes <0.5 mL have not been validated
and will be marked in the data tabie.

Milk curd samples were not No mitk curd data is available for the final
analyzed. Entire study report.

0.2-1.0mL of sample was used
for extraction instead of 1.0mL.

Data Quality Objectives and Data Integrity

The following data quality objectives (DQOs) 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™

3M Environmental Laboratory Page 12



3M Medical Department Study: T6316.5 Analytical Report: FACT TOX-013
LRN-U2095

o Linearity: The coefficient of determination (r*) equal to or greater than 0.980

¢ Limits of Quantitation (LOQ): The LOQ for PFOS is 5.55 ppb, PFOSA is 4.79 ppb, PFOSAA
is 20.5 ppb, EtFOSE-OH is 36.2 ppb, and M556 is 19.2 ppb.

e Acceptable Spike Recoveries: 70-130%

Data Summary, Analyses, and Results

With the exceptions noted in this report, data quality objectives for the analytical phase of this
study outlined in the 3M Environmental Laboratory method ETS-8-5.1 (see Appendix C) and the
Battelle final report (see Appendix G) were met. Although extraction and analysis were initiated in
September 1998, the study was reprioritized and put on hold. Upon restarting the study, the
decision was made to reextract and analyze the specimens. No data from the original analysis are
included in this report. The data in this report reflect only that obtained from specimens extracted
on, or after October 11, 1999.

Summary of Quality Control Analyses Results
« Linearity: The coefficient of determination (r*) of the standard curves were =>0.980.

o Calibration Standards: Quantitation of the target analytes was based on linear regression

l analysis (1/x weighted) of two extracted matnix curves bracketing each group of samples. High
or low points on the curve may have been deactivated to provide a better linear fit over the
concentration range most appropriate to the data. All active curve points are accurate to within

l 70% of theoretical value. 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 outlier curve point may

' have been deactivated. Quantitation of each analyte was based on the response of one or
more specific product ion(s) using the multiple response-monitoring mode of the instrument
(see Appendix C).

« Limits of Quantitation (LOQ): The LOQ is equal to the lowest accepted standard in the
calibration curve (defined as a standard with a concentration that is within £30% of the
theoretical value, and which has at least two times the analyte peak area detected in the
extraction blanks).

Table 5. Determinations of the LOQ in the Analyses of Serum Extracts
Analyte Method LOQ

PFOS 5.55 ppb
PFOSA 4.79 ppb
PFOSAA 20.5 ppb
EtFOSE-OH 36.2 ppb
M556 24.9 ppb

3M Envircnmental Laboratory Page 13
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« 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, rabbit sera was selected as a suitable surrogate matrix for standard
curves.

e Precision: Precision was determined by analysis of MS/MSD and was reproducible to within
10%.

e Matrix Spikes: Matrix spikes and matrix spike duplicates were extracted with each set of
samples and analyzed during analytical runs. With the exception of M556, all sera matrix
spikes were within $+30% of the theoretical concentration. Both matrix spikes showed a
recovery of 69% for the M556. These results were verified. Data quality objectives will be
adjusted to reflect this recovery.

e Surrogates: The surrogate (THPFOS) was added to all samples and standards. THPFOS
was not used for quantitation, but was used to monitor for gross instrument failure. The
surrogate response of each analytical run was verified to determine that it did not vary more
than +50% from the mean within each analytical run.

Assuming spike recovery studies form a suitable indication of endogenous analyte recovery, sera
data are quantitative to $30% for all analysis but M556; M556 data is quantitated to 31%. The
validity of this assumption has not been verified by other techniques.

Summary of Sample Results

M556 were often detected in the sera and liver of the control animals. These levels were
significantly lower than those found in the low dose test animals.

« Samples from Dosed Animals: in general, PFOS, PFOSA, PFOSAA, EtFOSE-OH, and
M558 levels found in the sera and liver of the test animals increased with 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-013.

Statement of Conclusion .

Under the conditions of the present studies, PFOS, PFOSA, PFOSAA, EtFOSE-OH, and M556
were observed in the sera and liver of rats dosed with EtFOSE-OH during the in-life phase of the
study.

3M Envircnmental Laboratory Page 14
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Appendix A: Chemical Characterization, Control Matrices and Dose
Confirmation Analyses

Table 6. Characterization of the Control Matrices
Used for Sera Analyses in Study FACT TOX-013

Location 3MLab
Rat Serum Rabbit Serum

Control Matrix (TN-A-2001) (TN-A-2573)
Source Sigma Sigma
Expiration Date 2010 2010
Storage Conditions Ambient Ambient
Chemical Lot # 17H9306 11848418
Physical Description Rat Serum Rabbit Serum
N/R—not recorded

Table 7. Characterization of the Control Matrices
Used for Liver Analyses in Study FACT TOX-013

Location Battelle Memorial Institute

Control Matrix Rat Liver
Source Harlan
Expiration Date NR
Storage Conditions NR
Chemical Lot # NR
Physical Description Rat Liver
N/R—not recorded
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! Table 8. Characterization of the Analytical Reference Materials Used for Sera Analyses in Study FACT TOX-
013
Location 3MLab
l L PFOS PFOSA PFOSAA EtFOSE-OH M558 | Tubraee
Comaterints | FFQS RO | CH/SONICHCH) | CFSONCHCH) | CASOM) it
s . ! (CH,COOH)) ~CHyCH,0H (CH,CH,) e
l Source M Spacany NR NR 3M ICP/PCP Division M ICN Blomedicals
Expiration Date 08731/01 01/01/2010 01/01/2010 0101/2010 01/01/2010 0172010
l s:w" : m Ambient emperature | Ambiant lemperature Ambient temperalure Ambiont temperaturs | Ambient temperatura
Chemical Lot
Number 171 1-15709 N8 112909-99 938 NB 113047-80 53408
l m::"i:tlion mw Light yeliow waxy soiid Tan waxy solid Amber waxy solid White powder Brown waxy solid
Purity 86.4% TBD TED TBD TED NA
*Surrogate standard— 1H,1 H,2H,2H-Tetrahydroperfluorooctanesutfonic acid
N/R—not recorded
l TBD—to be determined
NA—not applicable
I Table 9. Characterization of the Analytical Reference Materials
Used for Liver Analyses in Study FACT TOX-013
Location Battelle Memorial Institute
l Materlals | PFOS | MSSs | PFOSAA | PFOSA | THPFOS®
Source M m ™M M ICN
I g"""‘““ 0873101 010172010 2010 010172010 NR
ate
Storage Ambient Ambient Arnbient Amblent Ambient
Conditions temperature ternperature temperature Bmperature temperature
Chemicai Lot
l Number 7 NB 113047-80 817 L-15709 50009
Physical Whis crystaline , Light yefow
Description White powder NR waxy s0kd NR
Purity 86.4% TBD TBD TBD NA
*Surrogate standard— 1H,1H,2H,2H-Tetrahydroperfiucrcoctanesulfonic acid
N/R—not recorded
TBD-—to be determined
l NA—not applicable
3M Envirconmental Laboratory Page 16
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Table 10. Tween Dosing Confirmation for Study In-life #418-009
D Expected Conc. | Measured Conc. EtFOSE
Group Sample Number EtFOSE {ng/imL) | EtFOSE (ng/mL)}) % Recovery Accuracy
B-418-009-A, 06/08/98 0.00 0.
Group 1—Control 0 mg/mL % NA
B-418-009-A, 07/15/98 NA NA NA
B-418-009-8, 06/08/98 200000 NA NA
Group 2—0.2 mg/mL
B-418-009-B, 07/15/98 200000 NA NA
B-418-009-C, 06/08/98 1000000 1020000 102
Group 3—1.0 mg/mL.
B-418-009-C, 07/15/98 100000 842000 94
B-418-008-D, 06/08/98 2000000 2180000 110
Group 4—2.0 mg/mL
B-418-008-D, 07/15/98 2000000 2750000 138
' B-418-009-E, 06/08/98 3000000 3060000 102
Group 5—3.0 mg/mL
B-418-009-E, 07/15/98 3000000 3640000 121
B-418-006-A, 0508/98 3000000 3250000 108
10f87T
Homogeneity Samples— B-418-009-A, 06/08/98 2000000 0000
3.0mg/mb dof6 M 369 123
B-418-009-A, 06/08/98
50f8 B 3000000 3790000 126

NA = Not applicable

Table 11. Tween Dosing Confirmation—Matrix Spikes for Study Indife #418-009

Sample Numbe Expected Conc. Measured Conc. EtFOSE % MS
P r EtFOSE (ng/mL) EtFOSE (ng/mlL) Recovery Accuracy
B-418-009-B, 06/08/88-MS 1200 NA NA
B-418-008-B, 07/15/98-MS 1200 NA NA
B-418-009-C, 06/08/88-MS 900 818 91
B-418-009-C, 07/15/88-MS 900 826 82
B-418-009-D, 06/08/88-MS 900 910 101
B-418-008-D, 07/15/08-MS 800 733 81
B-418-009-E, 06/08/98-MS 1100 973 88
B-418-009-E, 07/15/98-MS 1100 1089 99
B-418-008-A, 05/08/98
1 0f 6 T-MS 1100 949 86
B-418-009-A, 06/08/98
3 of 6 MMS 1100 1053 96
B-418-008-A, 06/08/98
5 of 6 B-MS 1100 944 88
NA = Not applicable

3M Environmental Laboratory
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Appendix B: Protocol
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3M ENVIRONMENTAL LABORATORY

PROTOCOL - ANALYTICAL STUDY
2(N-Ethylperfluorooctanesulfonamido)-ethanol in
Two Generation Rat Reproduction

In-vivo study reference number: Argus 418-009
Study number: FACT 060998.1
Test substance: 2(N-Ethylperfluorooctanesulfonamido)-ethanol (N-EtFOSE-OH)

Name and address of Sponsor:
' Marvin Case
3M Toxicology Services
3M Center -
Building 220-2E-02
St. Paul, MN 55144

Name and address of testing facility:
3M Environmental Technology and Services
935 Bush Avenue, Building 2-3E-09 ]
St. Paul, MN 55106

Experimental start date:
Expected termination date: December 31, 1998
Method numbers and revisions:
FACT-M-1.0, Extraction of Potassium Perfluorooctanesulfonate or Other Amomc
Surfactants from Liver for Analysis Using HPLC-Electrospray/Mass
Spectrometry

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

FACT-M-3.0, Extraction of Potassium Perfluorooctanesulfonate or Other Anionic
Surfactants from Serum for Analysis Using HPLC-Electrospray/Mass

Spectrometry

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

Author: Lisa Clemen

| [Aﬁfw#z_’— 1/15]9% %x»«« [Gor [ Oct-/t7¢

Kris Hansen Date Marvin Case Date
Study Director Sponsor Representative
1
Vi
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1.0 PURPOSE

The analytical portion of this dosing study is designed evaluate the levels of perfluorooctane
sulfonate (PFOS), or another metabolite of 2(N-ethylperfluorooctanesulfonamido)-ethanol (N-
EtFOSE-OH) designated by the study director, in the liver of the parent and subsequent
generations of the test system, or in the serum as necessary.

The in life portion of this study was conducted at Argus Research Laboratories.

2.0 REGULATORY COMPLIANCE

This study is conducted in compliance with the Food and Drug Administration Good Laboratory
. Practices regulation as stated in 21 CFR 58. Any exceptions will be noted in the final report.

3.0 TEST MATERIALS

3.1 Test, control, and reference substances and matrices

3.1.1 Analytical reference substance: Potassium perfluorooctanesuifonate (PFOS), lot
#1217

3.1.2 Analytical reference substance matrix: Rat liver and serum

3.1.3 Analytical control substance: None

3.1.4 Analytical control substance matrix: Rat liver and serum
3.2  Source of materials

3.2.1 Analytical reference substance: 3M Specialty Chemical Division; traceability
information will be included in the final report '

3.2.2 Analytical reference substance matrix: Argus Research Laboratories;
traceability information will be included in the final report

3.2.3 Analytical control matrix:

3.2.3.1 Rat liver — Argus Research Laboratories; traceability information will be
included in the final report; or

Rabbit liver — Covance Laboratories; traceability information will be
included in the final report

3.2.3.2 Ratserum - Sigma Chemical Company; traceability information will be
included in the final report

33 Number of test and control samples. Liver samples for testing were received from 40
test animals and 10 control animals. Serum samples will be tested at the discretion of the
Study Director.

34 Identification of test and control samples: The samples are identified using the Argus
Research Laboratories identifiers, which consist of a letter followed by the Argus project
number, the animal number, the group designation, and the draw date.

3M Environmental Laboratory . Page 20
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3.5  Purity and strength of materials: Characterization of the purity and identity of the

reference material is the responsibility of the Sponsor.

3.6  Stability of test material: Characterization of the stability of the test material is the

responsibility of the Sponsor.

3.7  Storage conditions for test materials: Test materials are stored at room temperature.

Samples are stored at —20 £ 10 °C.

3.8  Disposition of test and/or control substances: Biological tissues and fluids are retained

per GLP regulation.

3.9  Safety precautions: Refer to the material safety data sheets of chemicals used. Wear
appropriate laboratory attire, and follow adequate precautions for handling biological

materials and preparing samples for analysis.

4.0 EXPERIMENTAL - Overview

Tissues from animals dosed as described in Argus Research Laboratories Protocol #418-009 are
received for analysis of fluorine compounds. At the discretion of the Study Director, a series of

analytical tests will be performed on select tissues.

Initially, all liver samples will be analyzed for PFOS by electrospray/mass spectrometry

(ES/MS). On the basis of findings from these analyses, additional sample matrices may be
evaluated or other metabolites may be targeted. If additional analysis is performed, a protocol

amendment will be written.

5.0 EXPERIMENTAL - Analytical Methods

5.1 FACT-M-1.0, Extraction of Potassium Perfluorooctanesulfonate or Otﬁer Anionic

Surfactants from Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry

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

53 FACT-M-3.0, Extraction of Potassium Perfluorooctanesulfonate or Other Anionic
Surfactants from Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry

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

6.0 DATA ANALYSIS

6.1 Data transformations and analysis: Data will be reported as the concentration

(weight/weight) of fluoride per tissue or sample, or of PFOS per unit of tissue or fluid.

6.2  Statistical analysis: Statistics used may include regression analysis of the serum

concentrations over time, and standard deviations calculated for the concentrations within
each dose group. If necessary, simple statistical tests, such as Student’s t test, may be

applied to evaluate statistical difference.

3M Environmental Laboratory
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7.0 MAINTENANCE OF RAW DATA AND RECORDS

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

according to AMDT-S-8:

7.1.1 Approved protocol and amendments
7.1.2 Study correspondence

7.1.3 Shipping records

7.1.4 Raw data

7.1.5 Electronic copies of data

: 7.2  Supporting records to be retained separately from the study folder in the archives
according to AMDT-S-8 will include at least the following:

7.2.1 Training records )
7.2.2 Calibration records
- 7.2.3 Instrument maintenance logs
7.2.4 Standard Operating Procedures, Equipment Procedures, and Methods

7.2.5 Appropriate specimens.

. 8.0 REFERENCES

8.1 3M Environmental Laboratory Quality System Chapters 1, 5 and 6

8.2 Other applicable 3M Environmental Laboratory Quality System Standard Operating

Procedures

9.0 ATTACHMENTS

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

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

9.3 FACT-M-3.0, Extraction of Potassium Perfluorooctanesulfonate or Other Anionic

Surfactants from Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry

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

3M Environmental Laboratory
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Study Title
Combined Oral (Gavage) Fertility Development and-Perinatal/Postnatal
Reproduction Toxicity Study of N-EtFOSE in Rats ‘

PROTOCOL AMENDMENT NO. 1

Amendment Date:
July 28, 1999

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

Laboratory Project Identification
ET&SS FACT-TOX-013
LIRN 12095

3M Environmental Laboratory
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Protocol FACT-TOX-013

Amendment 1

This amendment modifies the following portion(s) of the protocol:
1. PROTOCOL READS: The proposed study completion date is listed as 12/31/98.
AMEND TO READ: The proposed study completion data is 6/30/00.

REASON: The proposed completion date was changed to allow time for analyzing all
matrices of interest.

Amendment Approval
%/f/w%'\ 7724«&-— | J0 M 1994
Marvin Case Ph.D., Sponsor Representative Date/

Bl Mo ¢/2/55

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

3M Environmental Laboratory
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Protocol FACT Tox-013
Amendment Number 3

3. PROTOCOL READS:
Disposition of test and control substances: Biological tissues and fluids are retained per GLP

regulation.

AMEND TO READ:

Specimens will be maintained in the 3M Environmental Laboratory specimen archives. All
specimens sent to sub-contract laboratories will be returned to the 3M Environmental
Laboratory upon completion of analysis and submission of the sub-contract laboratary(s)
final report. The specimens 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 specunens analyzed at subcontract

laboratories.

Amendment Approval

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

/é/hw %/ 50:1 1999

sK Lundberg, Ph.D., Stu%bxrector Date

bifo #o 10/ S 195

Kristen J. Hansen, Ph.D., Previous Study Director Date

! /K(}%w———~ IO/ISﬁcj

Dale L. Bacon, PB; 3M Environmental Laboratory Management Déte

3M Environmental Laboratory
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Study Title
Analytical Study of 2(N -Ethylperﬂuorooctanesulfonatmdo)-ethanol in
Two Generation Rat Reproductlon

PROTOCOL AMENDMENT NO. 4

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-U2095
FACT TOX-013
Argus Study: 418-009
3M Medical Department Study: T-6316.5

3M Environmental Laboratory
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Protocol LRN-U2095
Amendment Number 4

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

1. PROTOCOL READS:
The study director for the present study was identified in the protocol as James K.
Lundburg, Ph.D.
AMEND TO READ:
The role of study director for the present study was reassigned to Marvin T. Case,
D.V.M., Ph.D., as of 20 January 2000. The previous study director, James K.
Lundburg, 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).

2. PROTOCOL READS:
The sponsor for the present study was identified as Marvin T. Case, D.V.M,, Ph.D.
AMEND TO READ:
The role of sponsor for the present study was reassigned to John L. Butenhoff,
Ph.D., as of 20 January 2000.
REASON:
To ensure that the study director does not also carry the duties of study sponsor, the

workload are more evenly balanced.

3M Environmental Laboratory
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: LRN-U2085
Protocol LRN-U2095
Amendment Number 4
Amendment Approval
ﬁé"' ' ZW Fééw 10, zP020
John L Butenhaoff Ph.D., Sponsor Representative Date

4 Mﬁ/ ?lea'#m 21, 2072

Jamég K. Lundberg, Ph.D., Oﬁing Study Director

%um T Cene [0 (bovias, Dpood

Marvin T. Case, D.V.M,, Ph.D., Incoming Study Director Date

3M Environmental Laboratory
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Study Title
Analytical Study of 2(N-Ethylperfluorooctanesulfonamido)-ethancl in
Two Generation Rat Reproduction

PROTOCOL AMENDMENT NO. 5

Amendment Date:
August 31, 2000

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

Laboratory Project Identification
FACT-TOX-013
ET&SS LRN U2095
Argus Study: 418-009
3M Medical Department Study: T6316.5

3M Environmental Laboratory
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Protocol FACT TOX-013

Amendment No. 5

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

1. PRoTocOL READS: The Principle Analytical Investigator for the present study was identified
as James K. Lundberg, Ph.D.

2. AMEND TO READ: The role of Principle Analytical Investigator for the present study was
reassigned to Kristen J. Hansen Ph.D.

REASON: The role of Principle Analytical Investigator was reassigned due to availability of
resources.

3M Environmental Laboratory
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Protocol FACT TOX-013

Amendment No. 5

Amendment Approval

G 2. K Tl zr//sc,,m i

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

Matvin T. Case, D.V.M., Ph.D., Study Director Date

3M Environmental Laboratory
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Appendix C: Extraction and Analytical Methods

This appendix includes the following methods:

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

ETS-8-5.1, Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemicals in
Serum Extracts Using HPLC-Electrospray/Mass Spectrometry, (S pages)

3M Environmental Laboratory Page 37



3M Medical Department Study: T6316.5

Analytical Report: FACT TOX-013
LRN-U2095

3M ENVIRONMENTAL LABORATORY

METHOD

EXTRACTION OF POTASSIUM PERFLUOROOCTANESULFONATE OR OTHER

FLUOROCHEMICAL COMPOUNDS FROM SERUM FOR ANALYSIS USING HPLC-

ELECTROSPRAY/MASS SPECTROMETRY

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

Revision Date: 4/27197

Author: Lisa Clemen, Glenn Langenburg

Approved By:

07 I “/22/55

Laboratory Manager Date

/tn/m /UZL_’———— /2[99

Group Leader Date
A A Clo s, 0y/26/99
Technical Reviewer Date

1.0 SCOPE AND APPLICATION

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

1.2 Applicable compounds: Fluorochemical surfactants or other fluorinated compounds.

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

Word 6/95 ETS-8-4.1 Page 1 of 14

Extraction of PFOS from Serum
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2.0 SUMMARY OF METHOD

2.1 This method describes the procedure for extracting potassium perfluorooctanesulfonate
(PFOS) or other fluorochemical surfactants from serum, or other fluids, using an ion
pairing reagent and methyl-ert-butyl ether (MtBE). In this method, seven
fluorochemicals were extracted: PFOS, PFOSA, PFOSAA, EtFOSE-OH, PFOSEA,
M556, and surrogate standard (see 3.0 Definitions). An ion pairing reagent is added to
the sample and the analyte ion pair is partitioned into MtBE. The MtBE extract is
removed and put onto a nitrogen evaporator until dry. Each extract is reconstituted in 1.0
mL of methanol, then filtered through a 3 cc plastic syringe attached to a 0.2 pm nylon
filter into glass autovials.

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

3.0 DEFINITIONS

31 PFOS: perfluorooctanesulfonate (anion of potassium salt) C,F,,SOy’
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,0H

3.5 PFOSEA: perfluorooctane sulfonyl ethylamide C;F,,SO,N(CH,CH)H
3.6 M556: C,F,,SO,N(H)(CH,COOH)
3.7 Surrogate standard: 1H-1H-2H-2H perfluorooctane sulfonic acid

4.0 WARNINGS AND CAUTIONS

4.1 Health and safety warnings

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

5.0 INTERFERENCES

5.1 There are no interferences known at this time.

6.0 EQUIPMENT

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

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

ETS-8-4.1 Page 2 of 14
Extraction of PFOS from Serum
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6.1.4 Nitrogen evaporator, Organomation
6.1.5 Balance (2 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 '
7.11 Syringes, disposable plastic, 3 cc

7.12  Syringe filters, nylon, 0.2 um, 25 mm
7.13  Timer

7.14 Crimp cap autovials and caps

7.15 Crimpers

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

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

8.0 REAGENTS AND STANDARDS

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

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

8.3 Tetrabutylammonium hydrogen sulfate(TBA), Kodak or equivalent

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

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

8.6  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

ETS-8-4.1 Page3 of 14
Extraction of PFOS from Serum
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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,,S0,H) molecular weight = 428

8.9.8 Other fluorochemicals, as appropriate
8.10 Reagent preparation

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

8.10.1 10 N sodium hydroxide (NaOH): Weigh approximately 200 g NaOH. Pour into a

1000 mL beaker containing 500 mL Milli-Q™ water, mix until all solids are
dissolved. Store in a 1 L Nalgene bottle.

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

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

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

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

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

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

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

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

ETS-8-4.1 Page 4 of 14
Extraction of PFOS from Serum
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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 approximately 1 mL of surrogate
stock to a 10 mL volumetric flask and bring to volume with methanol for a
working standard of 100 ppm. Record the actual volume transferred.

9.0 SAMPLE HANDLING

9.1 All samples 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.

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. o

10.2 Matrix spikes

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

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

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

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

10.3 Continuing calibration checks

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

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

10.3.3 Prepare each continuing calibration check from the same matrix used to prepare
the initial curve.
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10.3.4 The expected concentrations will fall within the mid-range of the initial
calibration curve. Additional spikes may be included that fall in the low-range of
the initial calibration curve. This is necessary if the analyst must quantitate using
only the low end of the calibration curve (for example, 5 ppb — 100 ppb, rather
than
5 ppb — 1000 ppb).

11.0 CALIBRATION AND STANDARDIZATION _

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

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

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

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

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

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

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

1000 ppb.

11.3  Extract spiked matrix standards following 12.6-12.16 of this method. Use these standards
to establish each initial curve on the mass spectrometer.
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Table 1
Approximate spiking amounts for standards and spikes
Using 1.0 mL of matrix
Working standard 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 Obtain frozen samples and allow to thaw at room temperature or in a lukewarm
waterbath.

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

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

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

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

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

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

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

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

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

12.13 Centrifuge for 20 to 25 minutes at a setting of 3500 rpm, or until layers are well
separated.
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12.14
12.15
12.16

12.17
12.18
12.19

12.20

12.21
12.22

Analytical Report: FACT TOX-013
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Label a fresh 15 mL centrifuge tube with the same information as in 12.5.
Remove 4.0 mL of the organic layer to this clean 15 mL centrifuge tube.

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

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

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

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

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

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

14.0

Calculations

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

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

Final Concentration (ug/mL) of PFOS in matrix

METHOD PERFORMANCE

14.1

14.2

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).

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

14.2.1 Method blanks and matrix blanks.

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

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

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

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

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

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

17.0 ATTACHMENTS

17.1 Attachment A, Extraction worksheet

17.2 Attachment B, MDL/LOQ values and summary

17.3  Attachment C, Calibration standard concentration worksheet

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

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

19.0 AFFECTED DOCUMENTS

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

20.0 REVISIONS

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

Section 12.13 Added the shaker speed.
Section 12.17 Final volume is 1.0 mL; not adjusted for initial volumes
less than 1.0 mL.
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Extraction Worksheet ETS-8-4.1
Study # Surrogate Std FC-Mix FC-Mix FC-Mix Comments
Matrix approx. ppm | approx. 0.5 pm | approx.5ppm | approx. 50 ppm
Box # actual ppm | actual ppm | actual ppm actual ppm
Wk/Day # # # #
DateSpiked/Analyst
CCV
MS
MSD
Blank Std # amount = mL
Serum Extraction Method Date & Initials
Vortex 15 sec.
Pipette Matrix Volume mL
Pipette } mL of 0.5 M TBA, pH 10. pH = Std. #
Pipette 2 mL of 0.25 NapC03/0.25M NaHCO3 buffer Std. #
Dispense 5 mL of methyl-t-butyl 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 Temperature:
Add methanot 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 | 5ppb - 1000 ppb
PFOSA 1.51 479 | 5 ppb - 1000 ppb
PFOSAA 3.46 20.5 | 5 ppb - 1000 ppb
EtFOSE-OH 114 36.2 | 5 ppb- 1000 ppb
M556 6.03 19.2 | 5 ppb - 1000 ppb
PFOSEA 5.71 18.2 | 5 ppb - 1000 ppb

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

serumi.

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

Attachment B: MDL/LOQ Summary

3M Environmental Laboratory
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Prepared range LCR from % Recovery RSD
Rabbit Serum of standards curve Range Range
(ppb) (ng/mL) (ppb)
(ng/mL)
Full Range 0.995-978 24.8-978 83-108 4.67-11.0
Low Curve 4.94 - 248 4.94-248 85-104 5.34-12.0
High curve 97.8-978 97.8 - 978 85-106 4.84-9.80
17X 0.995 - 978 4.94-978 94-111 4.60-10.5
Compound: PFOSA
Prepared range LCR from % Recovery RSD
Rabbit Serum of standards curve Range Range
(ppb) (ng/mL) (ppb)
(ng/mL)
Full Range 0.993 - 976 4.93-976 88-103 5.10-14.7
Low Curve 493-97.6 493 -97.6 87-105 9.85-14.7
High curve 24.8-976 24.8-978 93-102 5.08-13.9
/X 0.993 - 976 493 -976 94-103 5.10-14.5
Compound: PFOSAA
Prepared range LCR from % Recovery RSD
Rabbit Serum of standards curve Range Range
(ppb) (ng/mL) (ppb)
(ng/mL)
Full Range 0.991-974 24.7-974 81-111 4.18-10.6
Low Curve 4.92 - 247 9.74 - 247 97-107 6.38-21.8
High curve 49.2-974 97.4 -974 85-108 4.33-12.5
17X 0.991 -974 9.74 - 974 95-115 4.11-23.2
Attachment B: MDL/LOQ Summary ETS-8-4.1
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Prepared range LCR from % Recovery RSD
Rabbit Serum of standards curve Range Range
(ppb) (ng/mL) (ppd)
(ng/mL)
Full Range 0.993 - 976 493 -976 77-110 11.2-25.5
Low Curve 493-97.6 9.76 -97.6 97-107 14.1-21.3
High curve 49.3-976 97.6 - 976 90-109 11.5-19.6
17X 0.993 - 493 9.76 - 976 86-111 11.1-21.2
Compound: PFOSEA
Prepared range LCR from % Recovery RSD
Rabbit Serum of standards curve Range Range
(ppb) (ng/mL) (ppb)
(ng/mL)
Full Range 0.993 - 976 24.8-976 96-106 10.1-16.2
Low Curve 4.93 - 248 9.76 - 248 91-110 11.8-19.5
High curve 49.3 - 976 49.3-976 86-106 10.2-18.2
17X 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 4.93-97.6 9.76 -97.6 100-105 5.95-18.2
High curve 97.6 - 976 97.6-976 81-111 5.11-9.74
1/X 0.993 - 976 9.76 - 976 97-110 4.77-19.5
Attachment B: MDL/LOQ Summary ETS-8-4.1 Page 13 of 14
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L 4

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 MS556 All All
Std conc  Std conc Std conc Std conc  Std conc Std conc Am't Final vol
ug/mL ug/mL ug/mL ug/mL ug/mL ug/mL spiked mL mL
0.500 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 5.01 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 5.32 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 50.1 532 50.1 52.1 50.1 0.020° 1.025

Calculated concentrations of standards in the sample matrix

PFOS PFOSA PFOSAA EtFOSE  PFOSEA M556 Surrogate All
Final conc Finalconc Finalconc  Finalconc Finalconc Finalconc  Stdconc  Am't spiked
ng/mL ng/mL ng/mi ng/mL ng/mL ng/mL ng/mL ml
4.93 5.00 5.24 4.94 50t | 513 100 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 Surrogate
49.3 50.0 52.4 49.4 50.1 51.3 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 M556
Rabbit 5.00-1000 | 5.00-1000 | 5.00-1000 | 5.00-1000 ] 5.00-1000 | 5.00-1000
Bovine Estimates only. Use values for rabbit.
Rat Estimates only. Use values for rabbit.
Monkey & Plasma | Estimates only. Use values for rabbit.
Human Estimates only. Use values for rabbit.
Attachment C: Ion Pair Standard Curves ETS-8-4.1 Page 14 of 14
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1.0 SCOPE AND APPLICATION

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

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

other ionizable compounds.

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

the validation report.

Word 6/95
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2.0 SUMMARY OF METHOD

2.1 This method describes the analysis of fluorochemical surfactants extracted from serum or
other fluids, using HPLC-electrospray/mass spectrometry, or similar system as appropriate.
The analysis is performed by monitoring a single 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 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 atmospheric
pressure, whereby ions in solution are transferred to the gas phase via tiny charged droplets.
These charged droplets are produced by the application of a strong electrical field.

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

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

3.5 Mass Lynx Software: System software designed for the specific operation of these Quattro
II 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.

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

4.2.1 Do not operate solvent pumps above capacity of 400 bar (5800 psi) back pressure.
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 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 nitrogen gas regulated to approximately 100 psi (House air
system)

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

7.1.3 Capped autovials or capped 15 mL centrifuge tubes

8.0 REAGENTS AND STANDARDS
8.1 Reagents
8.1.1 Methanol, HPLC grade or equivalent

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

8.1.3 Ammonium acetate, reagent grade or equivalent
8.2 Standards

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

9.0 SAMPLE HANDLING

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

10.0 QUALITY CONTROL

10.1

10.2

10.3

11.0

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 measure the precision and the
recovery for each analyte.

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

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

Continuing Calibration Verifications

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

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

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 regression (y = my + b), weighted
1/x, not forced through zero, using MassLynx or other suitable software.

If the curve does 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 attempting to quantitate approximately 10 ppb of analyte, generate a
calibration curve consisting of the standards from 5 ppb to 100 ppb rather than the full
range of the curve (5 ppb to 1000 ppb). This will reduce inaccuracy attributed to linear
regression weighting of high concentration standards.
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12.0 PROCEDURES
12.1 Acquisition Set up

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

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

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

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

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

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

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

12.2.2.3 Cycle time = 13.5 minutes
12.2.2.4 Solvent ramp =

Time MeOH 2.0 mM
Ammonium acetate

0.00 min. 40% 60%

8.50 min. 90% 10%

11.0 min. 90% 10%

12.0 min. 40% 60%

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

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

ETS-8-5.1 Page 5 of 9
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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 om the nitrogen. A fine mist should be expelled with no nitrogen leaking
around the tip of the probe. Readjust the tip of the probe if no mist is observed.

12.3.6 The instrument uses these parameters at the following settings. These settings may
change in order to optimize the response:
12.3.6.1 Drying gas 250-400 liters/hour
12.3.6.2 ESI nebulizing gas 10-15 liters/hour
12.3.6.3 HPLC constant flow mode, flow rate 10 — 500 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 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

3M Environmental Laboratory

Calculations:

13.1.4 Calculate matrix spike percent recoveries using the following equation:

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

13.1.5 Calculate percent difference using the following equation:

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

13.1.6 Calculate actual concentration of PFOS, or other fluorochemical, in matrix
(ug/mL):
(ng of PFOS calc. from std. Curve x Dilution Factor) x _1ug
(Initial Volume of matrix (mL) + mL of Surrogate Standard) 1000 ng
Final Volume (mlL)

ETS-8-5.1 Page 6 of 9
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I 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
l MDL and LOQ values.
14.2 Solvent Blanks, Method Blanks, and Matrix Blanks
I 14.2.1 Solventblanks, method blanks, and matrix blanks values are must be below the
lowest standard in the calibration curve
l 14.3 Calibration Curves
14.3.1 The 2 value for the calibration curve must be 0.980 or better.
I 14.4 Matrix Spikes
14.4.1 Matrix spike percent recoveries are must be within + 30% of the spiked
concentration. '
I 14.5 Continuing Calibration Verifications
14.5.1 Continuing calibration verification percent recoveries must be £ 30% of the spiked
l concentration.
14.6 If criteria listed in this method performance section isn’t met, maintenance may be
performed on the system and samples reanalyzed or other actions as determined by the
l analyst. Document all actions in the appropriate logbook.
14.7 If data are to be reported when performance criteria have not been met, the data must be
footnoted on tables and discussed in the text of the report.
l 15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT
15.1 Sample extract waste and flammable solvent is disposed in high BTU containers, and glass
I pipette waste is disposed in broken glass containers located in the laboratory.
I 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
l 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.
I 16.4 Print data integration summary, integration method, and chromatograms, from MassLynx,
and store in the study folder.
ETS-8-5.1 Page 7 of 9
l Analysis of Serum Extract Using ES/MS
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16.5 Summarize data using suitable software (Excel 5.0) and store in the study folder, see
Attachment A for an example of a summary spreadsheet.

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

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

18.0 REFERENCES

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

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

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

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

20.0 REVISIONS

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

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

Section 17.1 Changed from attachment B to A.

ETS-8-5.1 Page 8 of 9
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Study:

Test Material:
Matrix/Final Solvent:
Method/Revision: -

Laboratory Study #

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-013

LRN-U2095

Group Sample#

Concentration
Dose ug/mL mL

Dilution

Initial Vol.
. Factor

Final Conc.
ug/mL

Slope: Taken from linear regression equation.
Group/Dose: Taken from the study folder.
Sample#: Taken from the study folder.

Concentration (ug/mL): Taken from the MassLynx integration summary.
Initial Volume (mL): Taken from the study folder.

Dilution Factor: Taken from the stu

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

Attachment A: Summary Spreadsheet

3M Environmental Laboratory

dy folder.

ETS-8-5.1
Analysis of Serum Extract Using ES/MS
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Appendix D: Data Summary Tables

Table 12. Reported Fluorochemical Levels in Sera Analyses in Study FACT TOX-013

m Specimen ID PFOS (pg/mL) PFOSA (ug/mL) PFOSAA (ug/ml.) EtFOSE-OH (pg/ml) M558 (ug/mL)
| 10097F 0.0394 <LOQ (4.78 ppb) <LOQ (20.5 ppb) <L.0Q (38.2 ppb) <LOQ (24.9 ppb)
| 10105F 0.0181 <.OQ (4.79 ppb) <LOQ (20.5 ppb) <LOQ (36.2 ppb) <LOQ (24.9 ppb)
] 10106F 0.0258 <L0OQ (4.79 ppb) <LOQ (20.5 ppb) <LOQ (36.2 ppb) <LOQ (24.9 ppb)
! 10107F 0.0343 <LOQ (4.79 ppb) <LOQ (20.5 ppb) <LOQ (36.2 ppb) <LOQ (24.9 ppb)
! 10108F 0.0253 <LOQ (4.79 ppb) <LOQ (20.5 ppb) <LOQ (36.2 ppb) <LOQ (24.9 ppb)
[ 9922M* 0.0115 <LOQ (4.79 ppb) <LOQ (20.5 ppb) <LOQ (36.2 ppb) <LOQ (24.9 ppb)
! 9930M* 0.0134 <LOQ (4.79 ppb) | <LOQ (20.5 ppb) <LOQ (36.2 ppb) <LOQ (24.9 ppb)
! 9831M 0.00725 <LOQ (4.79 ppb) <LOQ (20.5 ppb) <LOQ (36.2 ppb) <LOQ (24.9 ppb)
1 9932M 0.0162 <LOQ (4.79 ppb <LOQ (20.5 ppb) <LOQ (36.2 ppb) <LOQ (24.9 ppb)
| 9933M* 0.0156 <LOQ (4.79 ppb) <LOQ (20.5 ppb) <LOQ (36.2 ppb) <LOQ (24.9 ppb)
L 10121F 9.62 0.0682 1.59 <L.0Q (36.2 ppb) 1.86
I 10126F 18.8 0.112 4.55 <LOQ (36.2 ppb) 4.19
I 10136F 5.96 0.0663 1.18 <LOQ (36.2 ppb) 0.952
It 10140F 6.27 0.0507 0.690 <LOQ (36.2 ppb) 1.15
L 10142F 13.1 0.0665 2.09 <LOQ (36.2 ppb) 2.45
] 9961M* 34.8 0.0962 1.40 <LOQ (36.2 ppb) 4.69
I 99564M 30.4 0.188 5.86 <LOQ (36.2 ppb) 5.18
L 9965M*° 74.9 0.114 1.86 <LOQ (36.2 ppb) 4.54
n 9967M 25.1 0.147 1.26 <LOQ (36.2 ppb) 3.44
i 9970M* 38.9 0.165 5.55 <LOQ (36.2 ppb) 8.11
] 10155F* 87.8 0.328 9.9 <LOQ (36.2 ppb) 43.3
m 10156F 76.1 0.352 6.91 <L.OQ (36.2 ppb) 22.3
i 10184F 49.6 0.265 4.68 <LOQ (36.2 ppb 18.0
Hi} 10172F 68.4 0.325 8.17 <LOQ (36.2 pph) 17.0
n 10177F 42.2 0.335 4.58 <LOQ (36.2 ppb) 17.9
L] 9997M 108 0.574 11.8 <LOQ (36.2 ppb) 29.1
L] 9998M* 178 0.578 18.7 <L0OQ (36.2 ppb) 73.6
L 10001M 94.9 0.480 12.1 <LOQ (36.2 ppb) 251
m 10002M 113 0.393 10.4 <LOQ (36.2 ppb) 38.1
1] 10004M 130 0.465 14.9 <LOQ (36.2 ppb) 37.8
\ 10187F 89.5 0.481 8.00 <LOQ (36.2 ppb) 39.0
v 10194F 73.4 0.5768 10.8 <LOQ (36.2 ppb) 25.6
v 10203F 126 0.651 19.0 <LOQ (36.2 ppb’ 39.6
v 10211F 99.7 0.670 10.2 <LOQ (36.2 ppb) 28.8
N 10214F 58.3 0.569 12.3 <LOQ (38.2 ppb) 33.8
v 10019M 302 0.613 22.5 <LOQ (36.2 ppb) 71.3
1\ 10024M° 477 0.553 40.5 <LOQ (36.2 ppb) 102
v 10029M* 296 0.610 28.8 <LOQ (36.2 ppb) 94.9
v 10033M 272 0.804 24.5 <LOQ (36.2 ppb) 90.9
v 10034M 249 0.637 31.4 <LOQ (36.2 ppb) 56.7
* = Tantative values, initial volume was <0.5 mL
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Table 12. Reported Fluorochemical Levels in Sera Analyses in Study FACT TOX-013 (continued)

m Specimen ID PFOS (ugimL) | PFOSA (ug/mL) | PFOSAA (ugimL) | EtFOSE-OH (pg/mL) M558 (ug/mL)
v NR NR NR NR NR NR
Vv NR NR NR NR NR NR
v NR NR NR NR NR NR
v NR NR NR NR NR NR
v NR NR NR NR NR NR
v 10042M 238 0.791 25.2 <LOQ (36.2 ppb) 62.4
v 10044M 235 0.872 20.7 <LOQ (36.2 ppb) 55.6
v 10045M 326 0.897 26.8 <LOQ (36.2 ppb) 93.8
v 10051M 162 0.574 14.0 <LOQ (36.2 ppb) 30.7
v 10054M 182 0.669 15.8 <LOQ (36.2 ppb) 55.5

NR = Sampie not received of reported

* = Tentative values, initial volume was <0.5 mL

Table 13. Reported Fluorochemical Levels in Liver Analyses in Study FACT TOX-013

m Specimen ID PFOS (ug/g) PFOSA (ug/g) PFOSAA (ug/g) M558 (19/g)
| 10097F 0.149 <LOQ <L0Q <LOQ
| 10105F <L0Q <L0Q <L.OQ <LOQ
] 10106F 0.121 <LoQ <LOQ <LOQ
| 10107F <LOQ <LOQ <L0Q <LOQ
| 10108F <LOQ <L0Q <LoQ <L0Q
1 9922M 0.585 <LoQ <LOQ <LOQ
| 9930M 0.816 <LOQ <LOQ <L0Q
! 9931M 0.836 <L0Q <LOQ <L0Q
| 9932M 1.04 <LoQ <LOQ <LOQ
| 9933IM 1.01 <LoQ <LOQ <LOQ
! 10097M 0.281 <LOQ <LOQ <LOQ
| 10105M 0.242 <LOQ <LOQ <LOQ
! 10106M 0.226 <L0Q <LOQ <LOQ
| 10107M 0.221 <LoQ <LOQ <LOQ
] 10108M 0.251 <LOQ <LOQ <L.OQ
1 10121F 25.1 0.514 2.68 1.19
i 10126F 22.9 0.708 4.34 1.75
U 10136F 39.8 1.40 5.01 2.88
il 10140F 23.7 0.601 267 1.55
I 10142F 22.1 0.508 2.87 1.41
I 9961M 1186 4.49 11.0 12.8
i 9964M 102 4.10 15.6 10.2
I 9865M 89.9 2.88 9.79 11.6
n 9967M 80.7 3.88 6.62 8.95
1 9970M 87.3 5.42 10.4 11.6
i 10121M 54.7 1.90 5.87 5.39
L 10126M 67.8 2.65 14.8 7.75
] 10136M 53.7 2.35 9.44 4.64
" 10140M 28.0 1.22 2.82 3.27
[ 10142M 71.5 2.08 6.55 4.58
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Table 13. Reported Fluorochemical Levels in Liver Analyses in Study FACT TOX-013

(continued)

m Speciman ID PFOS (pg/g) PFOSA (ug/g) PFOSAA (bg/g) M558 (bo/g)
n 10155F 102 2.22 15.8 7.17
m 10156F 130 2.24 20.2 7.64
1] 10164F 179 1.94 22.7 8.41
n 10172F 119 217 11.9 5.87
7] 10177F 105 2.88 20.0 8.16
m 9997M 415 10.8 735 83.5
n 999SM 234 9.41 288 39.3
i 10001M 498 8.67 85.2 66.4
m 10002M 257 8.29 34.2 38.0
n 10004M 386 8.41 64.9 54.6
u 10155M 89.0 5.11 12.0 11.5
n 10156M 218 6.14 27.3 333
Hi 10184M 203 6.26 29.4 43.1
m 10172M 188 6.20 337 29.9
n 10177M 153 6.91 17.1 3.4
v 10187F 164 2.80 31.1 19.8
v 10194F 240 4,08 51.5 26.8
v 10203F 344 314 49.5 26.6
v 10211F 255 3.39 46.8 27.5
Y 10214F 264 4.56 51.4 29.3
v 10019M 831 12.8 122 84.5
N 10024M 791 11.0 148 97.5
v 10029M 556 1.2 86.2 78.2
v 10033M 781 12.6 129 117
v 10034M 556 11.0 135 82.2
v 10187M 226 6.36 27.4 39.9
v 10194M 277 9.96 455 39.5
v 10203M 443 9.93 76.0 67.8
v 10211M 457 1.4 56.2 65.4
v 10214M 344 8.11 60.0 64.5
vV 10042M 1218 16.4 188 128
v 10044M 1356 13.0 206 152
v 10045M 1132 10.9 150 133
v 10051M 1063 9.80 157 118
v 10054M 1054 10.8 165 161
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Appendix F: Example Calculations

Formula Used for Sera Analyses in Study FACT TOX-013

AR (ng/mL) x DF xSC x FV(mL)x 1.0pg xPC= Reported Concentration (ug/mL)
EV(mL) T000ng

Calculation Used for Group 4, Animal ID 10033M

340 ng/mL % 500 x 0.9275 x 1 mL x 1.0 pg X 0.864 = 272 pg/mL
0.5mL TO00 ng '

AR~—Analytical result from MassLynx summary
DF—Dilution factor

SC—PFOS salt correction constant (0.9275)

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

PC—PFOS purity correction factor (86.4%)
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Appendix G: Contract Lab Report

This appendix includes the following contract laboratory report:

Battelle Memorial Institute, Study Number: NO03604-D,
2 (N-Ethylflucrooctanesulfonamido)-ethanol in Two Generation Rat Reproduction,
(59 pages)
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S=Battelle

BIOLOGICAL SAMPLE ANALYSIS + + « Putting Technology To Work

Battelle Study Number: N003604-D
3M Environmental Laboratory Study Number: FACT 060998.1

FINAL REPORT

2 (N-Ethylfluorooctanesulfonamido)-ethanol in
Two Generation Rat Reproduction

SPQNSOQ .
3M Toxicology Services
3M Center
Building 220-2E-02
St. Paul, MN 55144

Study Initiation: September 15, 1998

Battelle Memorial Institute

505 King Avenue
Columbus, Chio 43201-2693

Prepared By
Patrick L. South, B.S.
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. Battelle Study Number: NOOBG@-—Ij
3M Envircnmental Laboratory Study Number: FACT 060998.1

FINAL REPORT

2 (N-Ethylfluorooctanesulfonamido)-ethanol in
Two Generation Rat Reproduction

Jou C. Andre, PhD. Date
Battelle Principal Investigator .
Richard W, Slauter, PhD,, DAB.T. - ) ) Date
Battelle Senior Program Director

s
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' Battelle Study Number: N003604-D
3M Environmental Laboratory Study Number: FACT 060998. 1

2 (N-Ethylfluorooctanesulfonamido)-ethanol in
Two Generation Rat Reproduction

EXECUTIVE SUMMARY

Rat liver samples sent to Battelle by 3M Environmental Technology and Services were analyzed by the
previously validated method “Method for Analysis of Potassium Perfluorooctanesulforiate (PFOS) in Rat Liver
by LC/MS/MS”. Samples were extracted and analyzed by High-Performance Liquid Chramatography Mass
Spectroscopy (LC/MS/MS) for PFOS, M-556, PFOSAA, and PFOSA content only. Related fluorochemicals
mentioned in the analytical method were not investigated.

The results for the concentration determinations in the liver samples from this study are attached as
appendices to this report. Concentrations are reported as mass of analyte (ug) per gram of liver tissue extracted.
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. Battelle Study Number: N0O03604-D
3M Environmental Laboratory Study Number: FACT 060998.1

QUALITY ASSURANCE STATEMENT

This study was inspected by the Quality Assurance Unit and reports were submitted to the task
leader, study director, and associated management as follows:

Date Reported  Date Reported to
to Battelle Task Offsite Study
Phase Inspected Inspection Date  Leader/ Battelle Director/
: _ : Management . Management

Sample weights ©10/12/1999

Sample homogenization 10/12/1999
Extraction 10/13/1999
Sample analysis - 10/13/1999
i Quality Assurance Unit Date
Battelle Memorial Institute i
v
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Battelle Study Number: N003604-D

3M Eanvironmental Laboratory Study Number: FACT 060998.1

GOOD LABORATORY PRACTICES COMPLIANCE STATEMENT

Study Title: 2 (N-Ethylfluorooctanesulfonamido)—ethahol in Two Generation Rat
Reproduction

This study was conducted in compliance with the Food and Drug Administration’s Good Laboratory
Practice Regulations (21 CFR 58), with the exception that the mass spectrometry data for the liver
samples was collected and processed with the MassLynx software system (version 3.1), which was
not fully validated. The study was listed on Battelle’s Master List of regulated studies.

Jon C. Andre, Ph.D. ) _ Date

Battelle Principal Investigator
Kris Hansen, Ph.D. Date
Study Director
v
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. Battelle Study Number: N003604-D
3M Environmental Laboratory Study Number: FACT 060998.1
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. Battelle Study Number: N0O03604-D
3M Enviroomental Laboratory Study Number: FACT 060998.1

1.0 Introduction

This report presents a description of the method used to analyze PFOS, M-556, PFOSAA, and
PFOSA in rat liver samples from 3M Study Number FACT 060998.1 (TOX-013) and the results from this
analysis. See Appendix E for a copy of the study protocol, amendments, and protocol deviation reports
(signed deviation reports were not available for inclusion here). :

2.0 Reference Substances

The analytical reference substances for this study were supplied by 3M. The following lot mumber or
tracking number designations apply: PFOS (lot 171), M-556 (TN-A-2203), PFOSAA (TN-A-1283) and
PFOSA (L-15709). Note that based on information supplied to Battelle from 3M, PFOS has two equivalent
names. The name appearing on the Material Safety Data Sheet and bottle label is potassium perfluaroalkyl
sulfonate. The name more commonly used by 3M in analytical methods and correspondence is potassium
perfluorcoctanesulfonate. The latter name will be used in this report. See Appendix F for purity data
supplied by 3M to Battelle. The reference substances were stored at room temperature.

The surrogate standard was 1H, |H,2H,2H-Perfluorooctane sulfonic acid, lot mumber 59909,
supplied by ICN. The surrogate standard was stored at room temperature.

3.0 Receipt of Samples

Samples were received frozen and intact at Battelle, from 3M Environmental Technology and
Services, in one batch on October 6, 1999. Samples were generated by Argus Research under protocol
number 418-009. Ses Appendix C for a copy of the inventory list. The samples were stored at
approximately —20°C.

4.0 Analysis of Samples
41 Summary of Method

Samples were analyzed by a previously validated method (Battelle study number N0O03604-A). The
current version of the method is attached to this report in Appendix E. Samples were analyzed by
LC/MS/MS, and an example of the instrument parameters is listed in Table 1. Note that only PFOS, M-556,
PFOSAA, and PFOSA (and the surrogate) were quantitated. The other related fluorochemicals, although -
present in the stock solutions, were not monitored. Quadratic regressions weighted 1/x were used to
construct the calibration curves.

3M Environmental Laboratory . Page 78




IM Medical Department Study: T6316.5 " Analytical Report: FACT TOX-013
-~ LRN-U2095
Battelle Study Number: N003604-D
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Table 1. Example of Instrument Parameters Used to Analyze Samples

LC/MIS/MS Sy stem

Autosampler Make: Gilson Model: 234
HPLC pumps Make: Gilson Models: 305 and 306
Mass spectrometer Make: Micromass Model: Quattro LC with Z-spray source
Amalytical column Keystone Betasil C18, Spm, 2 x 50 mm, Part No. 055-701-2
Mobile phase Component A: Ammonium acetate(2mM):methanol, 60:40, viv
componcents Component B: Ammonium acetate(2mM) methanol, 5:95, v:v
Gradicnt profile  [PVEPRCT %B Flow, mUmin

0

1 0 03 -
‘45 100 03
. 6 100 0.3
6.1 100 0.6
85 100 0.6
9 0 03
11 Q 0.3
Injection volume 10 pl.

Flow LC column flow at start split to 20 yL/min into the MS
Column temp Ambient )
HPLC pressure Approximately 840 psi at gradient start
MS source Electrospray, Negative Ton
Desolvation sas Nitrogen at ~575 L/hr
Nebulizer gas Nitrogen at ~80 L/hr
Source block temp 140°C
Desolvation temp 250°C
Cone voltage 70 V for SS,PFOS
20 V for M-556, PFOSAA, PFOSA
Collision encray 40 eV
Collision gas Argon, gas cell, at~2.5x10™ mb
Multiplicr 650 V
Resolution 12.0 for MS1; 10.0 for MS2
Tons monitored 427>8] MRM fransition for 5SS

: : 499>99 MRM transition for PFOS
556>78 MRM transition for M-556
584>169 MRM transition for PFOSAA.
498>78 MRM transition for PFOSA
Total run time 11 mimtes
Approximate SS: 4 min
retention times: PFOS: 4.2 min
M-556: 4.4
PFOSAA: 4.5
PFOSA: §

3M Envirznmantzl Laboratory ) Page 79



3M Medical Department Study: T6316.5 ‘ Analytical Report: FACT TOX-013
LRN-U2095
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3M Eavironmental Laboratory Study Number: FACT 060998.1
4.2 Results

42.1 Quality Control

System suitability acceptance criteria were established during the method validation and are
included in Appendix C, Section IX Acceptance Criteria. Relevant statistics from each sample set
are provided in Appendix B. Representative chromatograms are given in Appendix D.

422 Sample Results

The results of the sample analyses as well as a method detection limit determination are
presented in Appendix A Al liver samples were initially extracted as undiluted homogenates. After
the data were reviewed, dilutions of the homogenates were performed in order to bring analyte
concentrations within the calibration range. The first analysis that provided acceptable data for an
analyte was used in reporting. Four extraction sets were required to provide data for each analyte,

The limit of quantitation is defined as the concentration of the lowest standard which mects
acceptance criteria for accuracy (25% RE). The notation BLOQ denotes “Below Limit of
Quantitation” for samples that had concentrations lower than the theoretical concentration far the
0.13 pg/g calibration standard. The notation ALOQ denotes “Above Limit of Quantitation” for
samples that had concentrations higher than the theoretical concentration for the 13 pg/g calibration
standard. Samples that were initially ALOQ were diluted with blank liver homogenate and re-
extracted. Samples that were expected to be ALOQ were first diluted with blank liver homogenatc
before extraction. The “Corrected PFOS Conc” presented in the results tables is the concentration
found for the diluted sample multiplied by its dilution factor (final volume + sample homogenate
volume).

The method detection limit (MDL) of PFOS was calculated to be 0.0173 pg/g from the
analysis of 7 replicate preparations of 0.13 pg/g calibration standard. The MDL was calculated by
multiplying the standard deviation of the found concentrations of the 7 reps by 3. 143; the Signal-to-
Noise (S/N) ratio was calculated by dividing the mean found concentration of the 7 reps by their
standard deviation. The method of MDL determination was provided by the Sponsor.

5.0 Conclusions

All analyses met acceptance criteria unless otherwise noted.
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Acknowledgement of principal contributors participating in the performance of this study at Battelle
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Jon C. Andre, Ph.D. ‘ ‘Battelle Principal Investigator
Richard W. Slauter, Ph D, D.AB.T. Senior Program Director
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Gerke H. van der Zwaag, M.S. " Sample preparation chemist
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7.0 Specimen Storage and Record Archives

All original paper data, as well as electronic copies of data, will be forwarded to 3M for archival.
Copies of both the final report and all original paper data generated in conjunction with this study will be
maintained by Battelle. All residual liver samples, extracts, and unused test article will be disposed of or
returned to the Sponsor as directed by the Sponsor.
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APPENDIX A -RESULTS
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3M Medical Department Study: T6316.5

PROS, M358, PPCIAA, PPOSA IN RAT LIVER

Analytical Report:

FACT TOX-013

LRN-U2095

Battelle Study Number: N003604-D
3M Environmental Laboratery Study Number: FACT 060998.1

BATTELLE 3TUDY;
SPREADSHENT SOFTWARE: =ce, 7
DATA ENTERED: MANUALLY
pPros M-388 PFOSAA PPCIA
Dose Animal Cana, Cona, Cona, Gane,
Ssmple Qroup Number Sampie Type pgig —t g PRy
1 1 -3 Matornal &TTEDN BLCQ BLOQ BLOQ
2 1 080 Matermad 9.44EQ BLoQ 8LOQ noqQ
3 1 0631 Masemal $.08E01 BLoQ BLOQ 3oQ
4 1 2032 Matemal 1.20E+0 sLoQ 8LoQ nea
8 1 0033 Materna) 117640 BLoQ 8LoQ oG
[ ] 2 0081 Matermal 1.348802 1.28E+01 1.10E+01 4.408+00
7 2 084 Matemal 1188402 LREG] 158801 4108+00
8 2 9085 Matemal 1.04E8+02 LicEl  S79C.0q 20800
e 2 ol Masmal S 4E+N AME-QQ S2E+00 280500
10 2 9070 Matomal 1.01E002  110E+01  {.04BNOt  S.QEWG
1" 3 9007 Maternal 4.308+02 C38E+01  T7.35840Y  1.08G+0t
12 3 9000 Maternal 271E402 ASIEH 236E0t RAIENNQ
o) 3 10001 Maternal B7€Es02  GS4E+01  MS2Ee01  AATEYOQ
14 3 10002 Matsenal 297E+2 LB0EHM 42«01 A20E00
18 3 10004 Matsrnal AATESQ2 LASE+01  G4SEe0t! ALIEWD
19 4 10019 Matsrnal 9.628402 BASELQ 1228402 1208401
17 4 10024 Matarmed 9.138+02 LTBEG1  1ASEM2 110801
® 4 10029 Matsmal AIBH2  TA2E+01  ASZENY L12BW0M
19 4 10033 Maternal 9048402 1ATEX02  129€+02 1206401
b 4 10034 Maternal T AN BNEW01  135Ev02  110E01
n s 10042 Matornal 1412403 1208402  1.B8E+0Z  184Ee{
2 L] 10044 Matoemei 1.57TE+G3 1.52B+02 206E+02 L0EXQ
o ] 10048 Matemnal 1318403 1338402 1.50E¥02 109601
o 8 10051 Matarmel 1. 238403 1488402 15TEM2  9.00B+Q0
3 [] 10034 Maternai 1226403 1018002 1888402 10688001
2 i 10087 Fetsi 1.726.01 BLOQ 8LoQ aoQ
Feg 1 10108 Fotal BLOQ BLOQ 8LoQ 8L.oQ
F 1 10100 Fotal 1.40E-01 aLoq BLOQ BLoQ
2 1 10107 Fotal aLoQ BLOQ BLCQ B8LOQ
0 1 10108 Fotal 8LoQ sLoQ BLCQ aoQ
31 2 10138 Fotal 4.64E+01 288E+00 SO1E+00  1.40E+00
2 2 10140 Fetal 2.74E+01 LE-0Q 207€+00 QQNMEM
o 2 1012 Fetal 2.30E+01 L4600  2AW7E-Q A0MEN
34 1 10 Fotal 2.50E+01 1319€+00 200Ee00  feEOM
b 2 10128 Fotal 285E+01 1756400 4246+00  Z.08E01
» 3 10177 Fetal 121E8+2 818E+00  2.008+01 2.83E+00
37 3 10155 Fetal 1.18E+02 LITEHQQ  1SSE+01 222400
38 3 10158 Fetal 1.30Ev2 ILMEXQ0  Z02E+01 2246400
» 3 10184 Fetal 2.07TE+2 41600  227E401 1 MEHOQ
40 3 10172 Fecal 1.38E+02 SATE-Q0  119€e01 217E.00
3] 4 10187 Fetal 1.90E+02 1.38E+01  3.1{Ew01  2.80E+00
Q 4 10194 Fotal 2LTSE+G2 2898401 SABE0Y  4DOE.00
L] 4 10203 Fotal 2.98E+02 2688901 490840t J14EON
“ 4 1021t Fotal 2968402 2TIEA1 ASSEN 3396400
c 48 4 10214 Fetal 3.082+02 2308+01  L14EH01  4S9E-00
“ 1 10097 Metarmat 3.28E01 BLOQ BLOQ B8LoQ
47 1 10108 Matemal 28001 a8oqQ 8LoQ oa
48 1 10108 Matemai 281E01 : o o] BLoQ [- Fo -]
49 1 10907 Matoma) 2.56€-01 BLOQ BLOQ noQ
850 1 10108 Matermal 290E-01 aLoqQ BLOQ aLoa
81 2 10120 Matsrmal S2Ee01 AB4EXD0 D.UEX00  238E+00
2 2 1014 Maternal 3.24E+01 L2700 282600 122600
5 2 10142 Matemal s208+01 450E-00 35E.00 2000000
L 2 10028 Matornal 5.33E+01 3398400 SATEN00  190E+00
E - 2 10129 Matemal T7.38E+01 T.73E400 1.482+01 L05E+00
sa 3 0177 Maternal 1.7TE02 AIAEH01  LTIEHO1 GEO0
7 3 10188 Masemal 1.038+02 S11E+QQ
E ] 3 10188 Matemal 2338402 LB 2TIE01 R I4E-Q
S 3 10184 Matemal 2368402 AJ1E+Q1  234E401  Q20E-0D
] 3 10172 Maternal 2.108+02 139E+01  1ITEe01  §20E+00
& 4 10187 Maternal 2628+02 - JI9EVO1 2748401 Q30E+00
@ 4 10154 Mawmal 321402 AMEAT  ASSEC1 LMENR
-] 4 10203 Matemal EREl-2rd LTeE+01  T.00E+0t SMEQM
[ 4 10211 Matsmael 3398402 CSAE+01 62801 LI4ESOY
] 4 10214 Matemal 3.908+02 S43E+01  8.00E+01 A11E+QQ

BLOQ » BELOW UMIT OF QUANTITATION
Anslysis date key:

Normal fort » October 13, 1908
Underting ® October 18, 1988
Bold = October 18, 1909

Baid Yndenting = October 20, 1569

3M Environmental Laboratory

All samples undiiuted
All samples undiluted
All samples dlluted
All sampies diluted

Page 83



3M Medical Department Study: T6316.5

METHOD DETECTION LIMIT (MDL) RESULTS
STUDY: N003604-D

Analytical Report: FACT TOX-013

»

LRN-U2085

Battelle Study Number: N003604-D
3M Environmental Laboratory Study Number: FACT 060998.1

ANALYSIS DATE AND INSTRUMENT ID: 130c199; 9053
DATA ENTERED: Electronically and manually
SPREADSHEET SOFTWARE: Excel 97
All concs in pg/g
M-556 PFOSAA PFOSA
Calculated Concentration of Replicate 1 0.1269 0.1434 0.1167
Calculated Concentration of Replicate 2 0.1220 0.1281 0.1325
Calculated Concentration of Replicate 3 0.1433 0.1484 0.1521
Calculated Concentration of Replicate 4 0.1368 0.1805 0.1441
Calculated Concentration of Replicate 5 0.1670 0.1661 0.1480
Calculated Concentration of Replicate 6 0.1225 0.1513 0.1382
Calculated Concentration of Replicate 7 0.1180 0.1385 0.1413
Mean Concentration 0.1339 0.1483 0.1391
Std. Dev. 0.0170 0.0128 0.0119

32

wgy\\\xp%xx;

T
§

5
S B

3:

73

LOQ (det. from 10 x std dev. "noise™) 0.17005 0.12763 0.11853
LOQ (det. from cal curve low std.) 0.1331 0.1334 0.1315
Curve Coeff of Determination 0.9978 0.9937 0.9891
Date analyzed 130ct99 130ct99 130ct99
Method LC/MS/MS LC/MS/MS LC/MS/MS
Key
1 - Spike Level too high; Spike Level must be < 10x MDL
2 - Spike Level too low; Spike Level must be > MDL
3-S/Ntoolow; S/Nmustbe>5
4 - Coeff of Det of calibration curve unacceptable
A-2
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’ - LRN-U2095
Battelle Study Number: N0O03604-D

3M Environmental Laboratory Study Number: FACT 060998.1
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3M Medical Department Study: Té6316.5

-

PFOS et al IN RAT LIVER

STUDY NUMBER: N003804-D
DATA ENTERED: MANUALLY

Analytical Report: FACT TOX-013

LRN-U2095

Battelle Study Number: N003604-D
3M Eavironmental Laboratory Study Number: FACT 060998.1

SOFTWARE: EXCEL 97
REGRESSION PARAMETERS
Coaff of Comments/
Anatysis Date Anaiyts X2 Coeft X Coeft | Intercept | Detarmination Deviations
Oclober 13, 1068 PrOS 0.0164 1.88 00772 0984
M-588 0.00848 o087 0.0213 0.908 One mp of Cal pt { eciuded
PFOSAA 0.00232 0.0870 0.00368 0.904
PFOSA 158 4.50€+04 872 0.980 On.gdcﬂ!“m
Coaober 16, 1909 PFGS 500350 T2 20000 % Orve rop of ol 7 Sciaded
M558 8.88E-00 Q.578 £0.00807 a.008 One rep of cal pt S exchuded
PFOSAA 0.00300 0.0631 <0.00321 0008
PEOSA 250 1.73E+04 080 0.900
Ocwber 18, 1999 PFrOS .08 FXY4 5.0903 0.985 One rep of ol ({7 seciuded
M558 Q.0221 0.312 000268 Q884 One rep of pts 1, 3, § scluded
PFOSAA 0.00370 Q.0853 -0.000003 e One rep of pis 4, 7 ecluded
PFGSA 719 1.23E+04 > 0.908
October 20, 1600 PFOS 0.00618 207 0.5081 awe7
PEOSA 53 1.68E+04 | -1.02E+08 0.999
B-1
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3M Medical Department Study: T6316.5 " Analytical Report: FACT TOX-013
. LRN-U2095

Battelle Study Number: N003604-D
3M Environmental Laboratory Study Number: FACT 060998.1

PFOS st al IN RAT LIVER

STUDY NUMBER: NO003604-D
DATA ENTERED: MANUALLY -
SOFTWARE: EXCEL 97

. QC Results

Analysls Date Anatyte QC Level ng/mib %RSD %RE_|
October 13, 1968 PFOS 10 8.8

-4.0
33 38 . -4.8
0.7 7.9 -8.4

0.18 34 -122

M-558 10 47 -2.4
33 1"z 25
07 3.0 -8.8

0.18 . 1S 8.1

PFOSAA R 10 85 -7

33 8.1 -10.4

- 0.7 8.7 -13.0

0.18 14.5 82

PFOSA 10 18.8 4.3
33 9.2 -2.1
0.7 5.8 13

0.18 4.8 3.9

October 18, 1998 PFOS 10 5.5

148
3.3 45 1535

' . o.18 8.7 27

, M558 10 34 2.8

: a3 27 57

» 07 8.0 ar

0.18 177 4s
- PFOSAA 10 43 038

, 33 2.1 2.9

0.7 7.4 -7.0

0.18 T4 158
PFOSA 10 1.8 39

3 8.1 54
0.7 8.0 4.4
0.18 8.8 137

, October 18, 1998 FFOS 10 8.7 ]
f : 33 17 A7
% 07 70 203
0.18 15.1 6.

0.7 21.2 11.8
. 0.18 28.3 15.4
PFOSAA 10 14.7 o8
33 11.4 -1.8
0.7 15.1 -20.8
0.16 21.3 -183

:

! 33 170 | 234
! :

a

|

|

PFOSA 10 187 Q0.0
3.3 RRE- 137
0.7 12.8 0.0
0.18 6.4 18.0

October 20, 1989 PFOS 10 2.4 3.0

33 20 ~12.0

! 0.7 37 217

’ 0.18 s3 -18.0
PFOSA 10 23 1.8
. a3 40 es

0.‘1 8 3.4 1.3

B-2
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3IM Medical Department Study: T6316.5 " Analytical Report: FACT TOX-013
. . : LRN-U2095
Battelle Study Number: N0O03604-D

3M Environmental Laboratory Study Number: FACT 060998.1

APPENDIX C-SAMPLE INVENTORY LIST
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3M Medical Department Study:

T6316.5

"Analytical Report: FACT TOX-013

LRN-U2095

3M Environmental Laboratory Study Number: FACT 060998.1

Study TOX-013, Argus 418-008. Sample Information for shipment to Batiele

FO-10211-grplvV-F

Sample Sampte Description  |Sample Type

1 FO-9822-grpl-M Matemal Rat Liver
2 FO-0930gmpl-M Matsmal Rat Liver
3 F-9831-grpl-M Maternal Rat Uver
4 F0-8932-grp-M Matemal Rat Liver
5 F3-9833-grpi-M Matamal Rat Liver
[] FO-9961-grpi-M Matemal Rat Liver
7 F0-90684-grpll-M Matemal Rat Uver
8 FO-9985gmpil-M Matemal Rat Liver
9 FC-9867-grpit-M Matsmal Rat Liver
10 FC =M Maternsl Rat Uver_
11 FO-3097-grpli-M Matemai Rat Liver
12 FO-8999-¢mpill-M Matamail Rat Uver
13 F0-10001-grplii-M Matemnal Rat Uver
14 F0-10002-grpli-M Maternal Rat Liver
15 F0-10004-orpll-M Matemal Rat Liver
18 F0-10019-grpiV-M Matamal Rat Liver
17 FO-10024-grpV-M__ [Matemal Rat Uver
18 F0-10029-gpiV-M Matamal Rat Liver
19 FO-10033-grpiv-M ___|Maternat Rat Uiver
20 FO-10034-grplV-M __IMatemal Rat Uver
21 FO-10042-grpV-M Matamsl Rat Liver
2 FO-10044grpV-M ___ |Matemal Rat Liver
23 F 0-10045-orpV-M Matsmal Rat Liver
24 F0-10051-grpV-M Matermnal Rat Liver
25 FO-10054-QrpV-M___ [Matemal Rat Liver
26 F0-10097-grpl-F Fetal Liver

27 FO-10105-grp-F Fetal Liver

28 FO-10106-grpl-F Fetal Uver

29 FC-10107-grph-F Fetal Liver
30 F0-10108-grpi-F Fatal Uver

N FC-10138-grpli-F Fetal Liver
32 FC-10140-grpli-F Fetal Liver

33 FO-10142-grpll-F Fetal Uver

34 FO-10121-grpit-F Featal Liver

38 FO-10128-grpll-F Fetal Livee

8 FO-10177-grpli-F Fotal Liver

37 FO-10155-grplli-F Fetat Uiver

38 FO-10158-groil-F Fatal Uver

38 FO-10184-grpll|-F Fetal Liver

40 FO-10172-grpill-F Fetal Liver
41 FC-10187-grpIV-F Fetal Liver

42 FO-10184-grpiV-F Fetal Liver
43 FO-10203-grpiV-F Fetal Liver

44 FO0-10211-grpiV-F Fetal Uver

45 FO-10214-grpiV-F Fetal Liver

48 FO0-10087-grpl-F Matemal Rat Liver
47 F0-10105-grphF Matsmal Rat Liver
48 FO-10106-grpi-F iMaternal Rat Liver
49 FO-10107-grpl-F Matemal Rat Uver
0 FO-1010B-grpr-F Matemal Rat Liver
51 FC-10136-grpli-F Matemal Rat Uver
52 FC-10140-grpil-F Matemal Rat Liver
53 FC-10142-gmpll-F Matermnal Rat Liver
54 F0O-10121-grpil-F |Maternai Rat Liver
85 FO-10126gi-F Matamal Rat Liver
38 FO-10177-grolll-F Matemal Rat Liver -
5 FO-10155-grpll-F __ {Matemal Rat Liver
53 FO-10158-grplli-F Matemal Rat Liver
59 FC-10184-grpiil-F A nal Rat Liver
80 FO-10172-grpill-F Matemal Rat Liver
81 FO-10187-grplV-F Matsmal Rat Uver
82 FO-10184-orpiV-F Matamal Rat Liver
83 FO-10203-grpiV-F Matomal Rat Liver
84

a5

FO-10214-grpiV-F

3M Environmental Laboratory
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3M Medical Department Study: T6316.5

" Analytical Report: FACT TOX-013
LRN-U2095

- Battelle Study Number: N003604-D
3M Environmental Laboratory Study Number: FACT 060998.1

APPENDIX D-REPRESENTATIVE CHROMATOGRAMS
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3M Medical Department Study: T6316.5

" Analytical Report:- FACT TOX-013

= . LRN-U2095
Battelle Study Number: N003604-D
3M Environmental Laboratory Study Number: FACT 060998.1
tielle “Blank Llver - Surrogate
QLC 9053 v 10 ul; NO03604-D - : 10:55:3
, ESl- Operator: PL
: 180ct08 Sm (Mn, 1x2) 2: MRM of 2 Channels ES-
' 1 344 : 427.00 > 81,00
1 347 181
. SURROGATE
. : 584 5_555.93
' 3 — U
; 160ct08 Sm (Mn, 1x2) ' N " ' ' - _ 2: MRM of 2 Channels ES-
100, - 420 : 439.00 > 99.00
] 1.79e3
f PFOS
]
4 ] 528 5.87
3 [+ Y - e S S~
' 160ct06 Sm'(Mn, 1x2) ' g ' ‘ 3: MRM of 3 Channels ES-
1 444 558.00 > 78.00)
001 : 317
%]
3.81
; ST T T T T e a8 ES-
. 16008 Sm (Mn, 1:2) - 584,00 > 169.00
§ 1004 : 6 987
¥ ‘
: ] PFOSAA
', %-
. . 4.89 .
~—7 Y S Shan IS o n o o ML S e W N B B L e e m NPRAIL T pavm a2
60ct08 3: MRM of 3 Channels ES-
’ ! Sm (Mn, 1x2) . 807 4986.00 > 78,00
: 1001 . 433
d %
0.
D-1
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IM Medical Department Study: T6316.5

-

" Analytical Report: FACT TOX-013
- LRN-U2095

Banelle Study Number: N003604-D
3M Environmental Laboratory Study Numbcr FACT 060998.1

lle Callbration Polnt 7 {0.13 ug/g) K
QLC 9063 10 uL; N0038 . 11:13:3
ESI~ Operator: PL
) 180ct08 Sm (Mn, 1:a) 2: MRM of 2 Channels ES-
: 100- 427.00 >581 .0
] I SURROGATE
i %]
E : y o*—f'fr" Ar T MM S 1 T Ty T ™ TV L Ty
: 180ct08 Sm (Mn, 1x2) . . 2: MRM of 2 Channels ES-
100_1 499.00 > 99.00
] 1.08e4
i ] PFOS
4
180ct08 Sm (Mn, 1x2) i T T 30 MRM of 3 Channels ES-
10 556.00 > 78.00
01 3.90e3
] M-556
. %
' P\ R A S
160ct08 Sm '(Mn, 1x2) v ' N 3: MRM 0f3 Channels ES-
100~ .00 > 169.00
: ] 714
2 1 4.54
i %_ PFOSAA
) 1 .15
1 5.85 8.01
160ct08 Sm'(Mn, 1x2) T DR ' ' 73 MRM of 3 Channels ES-
: w00 5.07 458.00> 78, %
] »
i ] PFOSA
%
N — S 4 e S j |, "
350 T 4bo ' 450 5.0 550 6.0
D-2
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3M Medical Department Study: T6316.5 " Analytical Report: FACT TOX-013
. . LRN-U2095
Battelle Study Number: N003604-D
3M Environmental Laboratory Study Number: FACT 060998.1
lle QaCc4(0.16u 14?1) K|
gls.f: 9053 10 uL; N0036 o 42:50:
- rator: PL
180ct18 Sm (Mﬂ. 1&) 2: MRM of Channels ES-
100+ 3.95 427.00 > 81.00
] - 6.6804
2 SURROGATE
160ct18 Sm (Mn, 1x2) - . 2: MRM of 2 Channels ES-
1 489.00 > 99,00
00 1.55e4
: %] PFOS
] 4
N ———r S — S —
E 180cti8 Sm'(Mn, 1x2) ' " ' ' ' ' ' 3: MRM of 3 Channels ES-
: 1 4.42 §56.00 > 78.00
°°1 : 4.973
‘ % M-556
9 ol S I S —
! Y ) " 3: MRM of 3 Channels ES-
: 180ct18 Sm (Mn, 152) St e 5,00
1001 748
%] PFOSAA
: 38
1aoa1e Sm(Mn, 12) AR E MF\M ofa Channels ES-
8.00 > 78.00
1001 1.71e4
P o] PFOSA -
AR R ——r TIMe
— 3k Ao 40 &ho ' 550 6.0 !
D3
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3M Medical Department Study: T6316.5 ‘Analytical Report: FACT TOX-013
X -~ LRN-U2095
Battelle Study Number: N003604-D
M Envxronmental Laboratory Study Number: FACT 060998.1
attelle Sample 3 =
QLC 9083 40 uL; NOO3664-D - 13-Get19
ESH- 0s "Operator: PL
130ct20 Sm (Mn, 1:0) 2: MRM of 2 Channels ES-
1004 427.00 > 81,0
3.8
] SURROGATE
1
i ]
: e (Mn.m) AR A e e A A A A ™ V=T v
1001 422 499.00 > §9.0
6.02
i ] PFOS - -
. - .
Y
:1
3 ~— T—r—r—r—r———r—r vy e = or—r e S :
; 130ct20 Sm'(Mn, 1x2) ' ‘ ' ‘ ' ' " 3:MRM of 3 Channels ES-
. 1 OO-‘ 4.44 §58.00 > 78.00
] 347
., %
’: 130c0 Sm'(Mn, 2 - - T T T T TS MRM of 3 Channels ES-
100- 584.00 > 1689,
. 1 38 _58
3
]
g %_ PFOSAA .14
' 4.83
.88
r lq-f'xl T T T M e B I AT s s o e s o g g o
: 130ct20 Sm (Mn, 1x2) | 3: MRM of 3 Channeis ES-
3 100- 5.05 498.00 > 78.00
: ] 875
L _ PFOSA
3 . %]
- T
—r T v v v vt —r—y v r—r—r S me
350" ' 400 ' 450 ' sb0 850 gbo
D-4
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3M Medical Department Study: T6316.5

PR A

RPN S TN

[ TS

R PO S

o p——————

"Analytical Report: FACT TOX-013

LRN-U2095

" - Battelle Study Number: N003604-D
3M Eavironmental Laboratory Study Number: FACT 0609981

1004

[+
180ct58 Sm '(Mn, 1x2)

M-556

[E?Efo Sample 37
(EJI§IC 90583 10 ul; N0O03604-D - 20:30:
- Operator: PL
180¢t58 Sm (Mn, 1) 2: MRM of ; Channels ES-
100- s 427.00 >581.
% SURROGATE
o .39
-|160ct58 Sm'Mn, 1x2) '+ T T T2 MRM of 2 Channels ES-
100 4.18 489.00 > 99.00
] . 6.53e4
" %] /\ " PFOS
MR A I.r AL A S TY "Y1 "Y1 7T 1T T
4.40

3: MRM of 3 Channels ES-
558.00 > 78.00
1.88e5

%

4

1001

'3 MRM of 3 Channels ES-
584.00 > 169.00
1.18e5

180ct58 Sm'Mn, 12)

"3: MRM of 3 Channels ES-

3M Environmental Laboratory

503 498.00 > 78.0Q0
1O°j 2.85e5
] " PFOSA
9% }
S— - S O — |, | )
3k 400 | 450 ' 560 ' 55 ' ebo
D-5
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" Analytical Report: FACT TOX-013

3M Medical Department Study: T6316.5
LRN-U2095

. Battelle Study Number: N0O03604-D
3M Environmental Laboratory Study Number: FACT 060598.1

APPENDIX E-PROTOCOL, AMENDMENTS, AND DEVIATION’S
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3M Medical Department Study: T6316.5 'Analytical Report: FACT TOX-013

- _ ) LRN-U2095

. Battelle Stndy Number: N003604—D
3M Envmnmental Laboratory Study Number: FACT 060998.1
FreT - 704 - 3

naaxy s

3M ENVIRONMENTAL LLABORATORY

PROTOCOL « ANALYTICAL STUDY
2(N-Ethylperfluorooctanesulfonamide)-ethanol in
Two Generation Rat Reproduction

In-vivo study reference number: Argus 418-009
Study number: FACT 060998.1
Test substance: 2(N-Ethylperflucrooctanesulfonamido)-ethanol (N-EtFOSE-OH)

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

Name and address of testing facility‘
3M Environmental Technology and Services
935 Bush Avenue, Building 2-3E-09
St. Paul, MN 55106

Experimental start date:
Expected termination date: December 31, 1998
Method numbers and revisions:
FACT-M-1.0, Extraction of Potassium Perfluorooctanesulfonate or Other Amomc
Surfactants from Liver for Analysis Using HPLC-ElectrospmyMasa
Spectrometry '
FACT-M-2.0, Analysis of Fluorochemicals in Liver Extracts Using HPLC-
Electrospray/Mass Spectrometry
FACT-M-3.0, Extraction of Potassium Perflucrooctanesulfonate or Other Anionic
Surfactants from Serum for Analysis Using HPLC- Electmspnyle
Spectrometry )
FACT-M-4.0, Analysis of Fluorochemicals in Serum Extracts Using HPLC-
Electrospray/Mass Spectrometry
Author: Lisa Clemen

Voskon e 1/15/38 . M__ZQLZZL
Kris Hanseq Date

Date Marvin Case
Study Director . Sponsor Representative

S~
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3M Medical Department Study: T6316.5 Analytical Report: FACT TOX-013

_ LRN-U2095

_ Battelle Study Number: N003604-D
3M Environmental Laboratory Study Number: FACT 060998.1

1.0 PURPOSE
The analytical portion of this dosing study is designed evaluate the levels of perfluorooctane
sulfonate (PFOS), or another metabolite of 2(N-ethylperfluorooctanesulfonamido)-ethanol (N-
E{FOSE-OH) designated by the study director, in the liver of the parent and subsequent
generations of the test system, or in the serum as necessary.

The in life portion of this study was conducted at Argus Research Laboratories.

2.0 REGULATORY COMPLIANCE

This study is conducted in compliance with the Food and Drug Administration Good Laboratory
Practices regulation as stated in 21 CFR 58. Any exceptions will be noted in the final report.

3.0 TEST MATERIALS
31  Test, control, and reference substances and matrices

3.1.1 Analytical reference substance: Potassium perfluorooctanesulfonate (PFOS), lot
#217 :

3.12 Analytical reference substance matrix: Rat liver and serum

3.1.3 Analytical control substance: None

3.1.4 Analytical control substance matrix: Rat liver and serum
32  Source of materials

3.21 Analytical reference substance: 3M Specialty Chemical Division; traceability
information will be included in the final report '
322 Analytical reference substance matrix: Argus Research Laboratories;
traceability information will be included in the final report
3.23 Analytical control matrix:
3231 .Ratliver - Argus Research Laboratories; traceability information will be
included in the final report; or
Rabbit liver - Covance Laboratories; traceability information will be
included in the final report
3232 Ratserum - Sigma Chemical Company; traceability information will be
included in the final report
3.3  Number of test and control samples. Liver samples for testing were received from 40

test animals and 10 control animals, Serum samples will be tested at the discretion of the
Study Director.

3.4 Identification of test and control samples: The samples are identified using the Argus
Research Laboratories identifiers, which consist of a letter followed by the Argus project
number, the animal number, the group designation, and the draw date.
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35  Purity and strength of materials: Characterization of the purity and identity of the
reference material is the responsibility of the Sponsor.

3.6  Stability of test material: Characterization of the stability of the test material is the
responsibility of the Sponsor.

3.7  Storage conditions for test materials: Test materials are stored at room temperature, o
' Samples are stored at =20 £ 10 °C.

38  Disposition of test and/or control substances: Biological tissues and fluids are retained
per GLP regulation.
39  Safety precantions: Refer to the material safety data sheets of chemicals used. Wear
appropriate laboratory attire, and follow adequate precautions for handling bxologxcd
materials and preparing samples for analysis. -

4.0 EXFERIMENTAL - Overview : i
Tissues from animals dosed as described in Argus Research Laboratories Protocol #418-009 are )

received for analysis of fluorine compounds. At the discretion of the Study Director, a series of

analytical tests will be performed on select tissues. !

Initially, all liver samples will be analyzed for PFOS by electrospray/mass spectrometry !

(ES/MS). On the basis of findings from these analyses, additional sample matrices may be y
evaluated or other metabolites may be targeted. If additional analysis is performed, a protocol

amendment will be written.

5.0 EXPERIMENTAL égalmcal Methods
51 FACT-M-1.0, Extraction of Potassium Perfluorooctanesulfonate or Other Amomc
Surfactants from Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry
52 FACT-M-2.0, Analysis of Fluorochemicals in Liver Extracts Using HPLC- k.
Electrospray/Mass Spectrometry ' 7
53 FACT-M-3.0, Extraction of Potassium Perfluorooctanesulfonate or Other Anionic
Surfactants from Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry
54 FACT-M-4.0, Analysis of Fluorochemicals in Serum Extracts Using HPLC-
Electrospray/Mass Spectrometry . -

S

6.0 DATA ANALYSTS

6.1 Data transformations and analysis: Data will be reported as the concentration . :
(weight/weight) of fluoride per tissue or sample, or of PFOS per unit of tissue or fluid. _ ¥
62  Statistical analysis: Statistics used may include regression analysis of the serum : s‘
concentrations over time, and standard deviations calculated for the concentrations within :
each dose group. If necessary, simple statistical tests, such as Student’s t test, may be
applied to evaluate statistical difference.
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7.0 MAINTENANCE OF RAW DATA AND RECORDS
7.1  The following raw data and records will be retained in the study folder in the archives
) according to AMDT-S-8:

711 Approved protocol and amendments . e
7.12 Stody correspondence :
7.13 Shipping records

714 Rawdata

74.5 Electronic copies of data

72  Supporting records to be retained separately from the study folder in the archives
accarding to AMDT-S-8 will include at least the following:

" 72.1 Training records !
7.2.2 Calibration records
723 Instrument maintenance logs
7.2.4 Standard Operating Procedures, Equipment Procedures and Methods
725 Appropna:n specimens.

8.1  3M Environmental Laboratory Quality System Chapters 1,5and 6

82  Otherapplicable 3M Envxmnmcntal Laboratory Quality System Standard Operating )

9.0 ATTAGEMENTS _ : - | |
91 FACT-M-1.0, Extraction of Potassium Perfluorooctanesulfonate or Other Anionic '
Surfactants from Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry
9.2 FACT-M-20, Analysis of Fluorochemicals in Liver Extracts Using HPLC
- Electrospray/Mass Spectrometry -

93  FACT-M-3.0, Extraction of Potassium Pcﬂuorooctansu]fonm or Other Anionic
Surfactants from Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry

94 FACT-M-4.0, Analysis of Fluorochemicals in Serum Extracts Using HPLC-
Electrospray/Mass Spectrometry .
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‘ » METHOD FOR ANALYSIS OF POTASSIUM
UC&HMDCTANISUIJIHLNTI(YFOS)B‘RAIIIVIRIH!LCAES&HS
Varsioa L0
' Stady Neu

. Patrick L. South
i depreety: Qe G M Dem it 21, 13
' me&ﬁthhnmny
T Page 1 of 16
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METHOP FOR ANALYSIS OF POTASSIUM

PIRFLUOROOCTANESULFONATE (PFOS) IN RAT LIVIR BY LC/MS/MS
Version 1.8
Study Nea

L STUMMARY

The extraction and acalysis of potassium perfiucrooctanesutftosts and misted Sncrochemicals ta
st lver bs pecftemned. Calibration stxodards are prepared by spiking blank lver homogenam with
solvent standards from two Independentty-prepared mocks. The calibration standerds are Sxtified
with sxrrogats standard, buffered, and axtraced with ethyl acesin, The organic phass oe -
evaporated 1o dryness sod reconstituwed i methenal for snatysis by LCAMS/MS,

IL PUxrosk

To extract and aoalyzs potassinm perfincrcoctnesnlfhoate and related finorochemical compoands
found n Spragoe-Dawisy mt liver.

III. SAMPLIS

Sce Chain of Custody records if appBcabla.
IV. GENERAL INSTRUCIIONS

s Callbeats all required balances according to the SCP on belancs usage,

- wwmwmumwmmmmmhu
method,

e lLabel all standard and reagent solutions as specified in tha approprate SOP, X you intead t

. reuse a soluticn for fsture tasics, be sure the label includes the preparation dxts snd study

: romber $r which the sclution was initially prepared. . ’

R - mpummmummhdmmmmmwhw-m
all marerialy and resgents are corrent, and all equipment bag been properly calibextod. I you
deviars from the method, document the change, and obtain the spproval of the it Tanager,
stody director, of task leader 48 3003 a8 possible, .

o Initial and dats all data entrics on the page on which they wars made. If only ooe person
enters all dan oo a single dxy, the docmereation way be mads In & single location on that

, mxmmmmmwmmumumum

.. * persan making the entry. .

Line-outs or NA denates “Not AppHcable”, ’
The method s written In genenal chronological order, but the sequance of steps nuy be altered
xmmwkmmmwhmmhm

s Stocks will be nsed for the duration of the study wnless consumed of :less stability is
considered sagpoct.

e Mo correction will be made for purity or salt content of any test axticis but PPOSAA.

e Uss glass vohunetric, Eppendor! repeater, or positive-displacement pipets &x dispensiag
methanollc soloticos.

e Castact with Teflon by the test article should be mindnized.
Y. MATIRIALS
See Tabie 1 fbr all required chemicals, recgents, and sotvents. Use Table 1 for documentation.

Check all labels carefully to enmurs that all materials ara not expired and that they are the proper
purity or grade. .

Pagelafle
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3M Medical Department Study: T6316.5 Analytical Report: FACT TOX-013
LRN-1J2095
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METHOD FOR ANALYSIS OF POTASSIUM
PER]’LUOROOCI ANESULFONATX (PFOS) IN RAT LIVER BY LCIMS/MS

Versios 1.0
Study Nas
Analyst/Datez

Tabls L. Materials

Seppher

Graleor Saae
urin

Lot 1
Tomp

Potassinm
Pexfiuorooctano-
sulfheats (PROS) :
18,1H2H.28~ Surrogats N Room
0 Standard Temp
Sulphonic Add —_— - A
M-336 Axmalyticat ™ Roam
Standard Tenp :
. MST0 Amlyticai M Room !
Standard T
PFOSAA ! M Room
' Stndard Temp_
. PPOSA M Room
N Standard T
: PFOSEA Anmlytical M Room
i Standard Temp
t Rat Liver Matrix Harlan Spagne- ~20°C
: Dzwley
Ammeoniom Acstate, Mobile Phase RT
Sodium Hydredde, Reogent Prep T
NaQH _
Tetrabutylammenium Extract Prep RT
< Hydrogensulfate
(IBA), i
. | [CH, (CH)M NSO, : N
Sodium Carborate, Extract Prep T H
i NaCO, :
Sodium Bicarbonate, | Extract Prep RT
NaBCO,
: Etyl Acctate Extact Prep RT
|
. Methanol Mobile Phase, . xT-
Stocks WS A e . —
MIH-Q Water Reagent Prep, Millipore Typel RT
MobDe Phass :
pE 7 Buffer pH meter KT -
calibration
pH 10 Buffer pH wmeter RT
cabibration
RT mesns Room Temperature.

VL EQUIPMENT

. SaTahle!t:raﬂmqnhedMetpimdanpmﬂ. Use the tabls to docoment the actnal plccs
(e.g maks, model) of equipment. Gaeckaﬂhuﬂmdnnqdpmnquthguw(q

’ balances) to eusurs it is cxrent.
l'!.;.?
Pagelofls )
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METHOD FOR ANALYSIS OF POTASSIUM

PXRFLUOROOCTANESULFONATE (PFOS) IN RAT LIVER BY LC/MS/MS
. vm u

Equipanent

Stady Nos

Table 2. Rzalp:

MEnntactueer

Nndch

3M Environmental Laboratcry

Plpetor
Pipettor
Pipettor
ction phase |
Plpettor Pipet Reagenta, WIS Eppendod Repeater
Vortexer- T Mix Samples
Freezar (-20°C) Store QCs, Blank
: Liver
Store Buffer, Stocks
(1-9°0)
Centrifugs Phase separation
Test Tubes Liver sample Stocicwall Polypropylens, SWts99
hemaogenization Sclentific © 1Sal _
Centrifiige Tubes Extract Samples . Blus Falcon Pdﬁgpﬁnq 096 |
N ml, . - :
Test Tubea Evaporats Extacts Blue Falcon Polypropylene, 2002
12 x 73 mm ° _
Transport tubes Store QCs Elkzy SmlL 127-T160-S6P
polypropylens
strer Stir matrix
Oxbital Shaker Extract Sacoples
Evaporstor Evaporate Excracts Zymark . Torbovap LV
Syrings Filters Fliter Extract
Homogenizer Grind tiver
pH moter Determing Buffinr pH
Electrodn Determing Butfer
VYolumetric Flasks, Maks Volnraetric NA NA NA
Qlass A Diutions
Yolnmetric Maka Volumetric NA NA NA
Class A
Tonsfer Pipets, Tranxfer Extracts to Samco
Plastic Centrifugs Fliters
md LC Inserts
Paged of 16
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METHOD FOR ANALYSIS OF POTASSIUM
PIRFLUOROOCTANES UI.FONAI:‘EFOSU ) IN RAT LIVEIR BY LC/M3/MS
Vi
Stady Ne2
Analyst/Dates

VIL. PROCIDURE
A.  Preparation of 2 mM Ammoninm Acetate

deho.nm:om;dmwmnmrn;mw
fiask. Dissolve the solld In waser and dilute 1 volune with water,  Solution soxy be used
hmnmhqdamm .

Acuml mass of ammonium acetate:

Actoal final volumee

Date of prepanaton:

Study No:

B. Preparation of ~29% Sodium Hydroxide Solution

Weigh200 s 2 g of sodinm hydroxide tato & beaker, Add 500 ml of Milli-Q water and
mix to dissalve. Coal and tansfier to & polypropylens bottls far soxage. Solution may be
: stared fbr 6 months at room temperatre.

C.  Preparation of ~2.9% Sodinm Hydroxide Solution -

. ) Add 10 mL of ~29% Sodium Hydroxide Solutioa to & 100-ml volumetxic fiask ssd
: . Hlute ta volume with MIIE-Q water. Transfer to a polypropylane botte for storage.
Solutioa mxy be stored fir § months at room tempenturs.

whe

Actual volums of~29% NaOH schuticn:
Actmal finalvolomes _

Data of prepanation
Study Noz

D.  Preparation of Teh’:butyhmm‘nn!nm Hydrogensulfsts (TBA)
. Solution, 0.5 M, (pH 10) : .

pE Meter Callbration

pH buffer: 7 pH reading:
pE buthker: 10 pH reading:

Add 169 3 udmn-soonnm-th.mmmpanmw
xo.mmdmudmsmwmmmm-nm

. MIE-Q water, and mbx. Adjust the pH to 10.00 2 0.02 using ~2.9% NaCH and mix.
Transfer to a polypropylens bottle for storage. Solution way be uecd for one month
sored af room temperatie, bt the D wnet be checiod grfor to cach wen, Adjost v
pH 10.0 a 0.02 with 2.9% Socium Hydroxdds Solution ss necessary. .

Pags Sof 16
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3M Medical Department .Study: T6316.5 " Analytical Report: FACT TOX-013
LRN U2095

Battelle Study Number N003604-D
3M Environmental Laboratory Study Number: FACT 060998.1

MYITHOD FOR ANALYSIS OF POTASSIUM
PIRFLUOROOCIANESULFONA";B (?FOS)IN RAT LIVIR BY LC/MS/MS
erzion L0
Study No:

L. Preparation of 0.25 M Carbonats Buffer

wmu::mx;ummmuosugdmmu ‘
transfer tn the sme 1000-mL volumetric flack. Disslve the materials in MIL-Q water, .
dlluto to volums with MIlN-Q water, mix, and tansfer to 2 palypropyiens bottle for ’
storage. Solution mxy be used for 1 month when stored refrigecated,

Actmal mass of sodhum carboaxtes
Actzal mass of sodivm bicarbonate:
Actual final vohune:
Date of prepanation:
Study Na:

F. Preparation of Mobile Phnn

Component A: Mix Wmﬂdzmw::m:dm:ﬂ.d
mmsamnmuwmxmmmm-zmm

Amlvdmdzmumhmtm mL
: Actual volume of methancl:
. . Date of preparation:
) Study No:

Component B: Mix togetber 50 mL of 2 mM ammontum scetate and 950 L. of
methanol Solution mey be wsed far 1 manth when stored at room temperatura,

) wmmdzmumm ml.
! . Actual volume of methanaol mL

Date of prepamation:
Study Na:

G. Preparation of Stock Surrogate Standu'd and 'Working Surroph
Standard (WSS) ) -

I Stock Surogate Stendard (250,000 nghnly
Welgh2S 2 2mgof 1H, lﬂ.m.m.mdphmhdd sod

trantfer to & 100-mL. valumetric flask. Dissalve in methancl, dilute to voluus

e

Actmal Weight:
AmlDMuVohmu
. SMNQ.
PageSall6
- C-6
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Analytical Report: FACT TOX-013

LRN-U2095

" Battelle Study Number: N003604-D

3M Environmental Laboratory Study Number: FACT 060998.1

METHOD FOR ANALYSIS OF POTASSIUM
PERFLUOR(KN:IANESULXONATI(PFOS)HNRATIIVERBYIIMMSNES

2. WSS (1000 nghml):

Varsion 1.0
Seady No.:
Analyst/Dates

Dilnta 100 3L of stock surrogate standard to 25 ml with methasol aad mix,

Actal Volume of Stock Intermal Standard:
Aunﬂtmuth'

H.  Preparation of Calibration Solvent Stocks and Working Standards

L Salvent Stocks

. . For each amalyts weigh the specified amotunt of standard

. ) weighed as A sod B replicates) listed in Table J and transfer into ssparate

N ) volumetric flasks, Dththdnmhmmm.d
- mix well, mmmmmwm

dd

i 2 Mixed Solvent Stocks:

Pipet the specified amount of each

sandard Replicate A as listed In

“Table 3 a0d transfer into 2 single volumetric flark, Dissolve in methanol, dilets
to volome with methanol, and mix well, Siore refrigenated, protected froea UV
light Repeat the process with Replicate B stocke. m-&d“m&m

sed to prepare the working standards.

. : Date of preparsdom
Stody No:

3. Warking Standards (WS)
Dilute the mixed stocks and working standards with methanol as specified in

erbumoe o
.

Table 3 and mix well.
Dats of prepanation:

Table3. Calbratics Salvest Stocks sad W, Stxadards

Stock LA PFOS 0alm
Stock 1B PFOS 233 03m

[(Swxaa | w336 Dl

- [ Swc 18 M35 [23:03m
Stock JA N570 Nalm
Sk 3B | M50 25:03m
Sk 4A | PFOSAA | 9G3alm
Swck4B | PFOSAA | 46103m
Stock SA_ | PFOSA 0z1m
Swck 5B PROSA__ | 292 0.3
Swck6A [ PFOSEX | $0:1m

3M Environmental Laboratory
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"METHOD FOR ANALYSIS OF POTASSIUM .
PERFLUOROOCTANLSULF ONA;'I'E (?!35) IN RAT LIVER BY LC/MS/MS

Stody Na.:

* Weigh all malytical standands 10 at least the nearest 0.01 mg.
“Uamm«pgdmhmmpim).

1 Preparation of Calibration Standards and Blanks

|8 Liver homogenats

Prepare blank liver homogenata in bulk by weighing approximaely 40 g of
blank liver into a 500 mlL Nalgens bottls contining 200 ml of MIH-Q water,
Grind to & homogencous suspension, Aliquot into zpprox 30 mL portions for
frozen (approx ~20°C) storage.

Actunl Mass of Liver:
Actual volums of water:

Data of prep: Stody:

Determinas density of calibration/QC matdx:

i MIX HOMOGENATE THOROUGHLY and determins the mass In milligrams

: dxomwwmpdxdmdhmoumvm
homogenats, MIX HOMOGENATE IMMEDIATELY PRIOR TO EACH
ALIQUOT REMOVAL.

2 Liver Calibmton Standards

© . ' mmwmmwwmuu«mm
. : mmmmmmmmwmmmmmhnuun
extraction tube and adding 50 pl of WS ar MeCQHL Prepare trplicate cal
standards and § blanks. See Table $ for volooes, Tha dihnted Hver deasity Is
) d to be approxi fy 150 mgfml. Mix well

Pagedafls
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3M Medical Department Study: Té6316.5

Analytical Report’: FACT TOX-013
. LRN—U2095

Battelle Study Number: N003604-15
3M Environmental Laboratory Study Number: FACT 060998.1

MITHOD FOR ANALYSIS OF POTASSIUM L .
PERFLUOROOCTANESULFONATE (PFOS) IN RAT LIVIR BY LC/MS/MS
Version 1.0
Study No.:
v Analyst/Dxte2

Table 5. Cafibration Stmdards and Blanks

| WSl 30 0.5 2000 13

3 WS 3 50 03 1000 [Y]

p WS 3 30 0.5 400 2.6

[ W3 4 50 0.3 200 13

s WS § 50 = 0.5 100 0.58

[ WS 6 50 0.5 30 033

7 ws 7 30 ¥ 0.3 20 0.13
Blank MeOR 50 0.3 0 []

Date of prepacation of cal sdsblacic

J. Preparation of Quality Control Liver Samples {(QCs)
1. Quality Control Working Standards

Dilute the tollowing source volumes methanol in volumesric flasks sad mix
well, Prepare fresh when nsed. Actual volumes are in parentheses.

Table €& QC WS Preparation

QC W3 Mixed Stock A i e 15,000
QC WS 1 Mixed Stock B : 3 i34 5000
. QC WS 3 QC WS 1 ; 1125
QC WS 4 QC WS 2 I = T 250

2. - Preparadon of Quallty Control Liver Samples

mmthwmgmmmwwnﬂ
with oodluted liver homogenate (STIR BEOMOGENATE WHILE

H AUQLWG}:M&;MWMQCW&MMMNW
with undiloted liver homog (STIR BOMOGENATE WHILE
ALIQUOTING). MIX THOROUGHLY sad dispense 2.5-mL aliguots into
palypropylens tubes and store at sppraximatzly -20°C.

" Table 7. QC Preparation

.

n 0C WS 1 AU UL LI AL 1500 9

P QC Ws2 gl Pl 5 500 3.

3 QC WS e A s Tt e 112.9 0.1

4 QC WS 4 Lt AR i S R O 25 0.16
Date of QC prep: Stady:

K. Preparation of MS Check Standard for System Suitability .

Pipet 250 L of WS Zn-»lo,DOOnﬂmLandUInLufWSSn-lmldmLh
methanol into the sama $0-al volumerric fizsk. Dituts to volume with MeOH and mix.

Page 9 of 16
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METHOD FOR ANALYSIS OF POTASSIUM .

- PERFLUOROOCTANESULFONATE (FFOS) IN RAT LIVER BY LC/MS/MS
. Versiosa 1.0

L.

-

3M Environmental Laboratory

Study No.:
Analyst/Dais:

Preparation of homogm&er recovery lver samples

To determine the recovery from the homogealzation process, snhomogenized blank liver
will be fortified in doplicats at 3 concentration levels and bomogenized ss fllows. This
nne_thmbn done every day that homogenization of stody sarxples is pacformed,

L

»

pu pp

Place spproximately 0.5 g of snbemogenixed blank Bver into each of 6, 13 al
polypropylens tubes, Record weights of tiver,

Add100 uL of WS 1, 3, a0d 4 (oo WS per dupiicate tabes) to prepars
fortificarions at approximately 4, 0.8, and 0.4 ug/g.

Mnltiply the mass of liver in g by 2.5 and add this meny mL. of water.
Homogeaizs each liver mmple, and rinss homogenizer probe with anothir

. volums of water used In step 3, adding sinse’n homogenized sympls.

Clean bomogenizer with MeCH between samples.
Cap and vortex homogemats for usé in'extraction.

Preparation of Dilation Check Sample

L

3.

Place .95 mL of andiluted Bver homogenats (STIR BOMOGENATE WHILE

ALIQUOTING) o a 15 ml extraction tube and add 50 gL, of Mixed Stack Al
WHILE .

Dilute 50 pl. of step 1 solution (VORTEX SOLUTION
ALIQUOTING) with 0.45 ml. of undiluted liver homogenats (STIR
HOMOGENATE WHILE ALIQUOTING) in 3, 15 mL extraction tubes, -
“This sxmpls should be prepared for extraction only oo days when mdy samples
will be diluted and exmacted.

Homogenization of study samples

L

2 -

3.

4.
5.

Place approadmately 0.5 g of unhamogenized atndy sample liver iato & 13 ml,
palypropylens tube. Record welghts of liver,

Multiply the mass of lver in g by 2.5 and add this many mk of weser,
Homogenizs each liver sample, and rinso homogenizer probe with another
volome of water used in step 2, sdding rinse 0 homogentzed ssmpla,

*  Clean bemogenizer with MeOH botween samples.

Cap and vortex homogenate fior use in exaction,

Anaslysis Standards, Blanks, QCs, and San'xpla

L

wp

[ o P;."!‘

MIX LIVER BOMOGENATES THOROUGHLY BEFOKE ALIQUOTING
and pipet 300 uL of each QC (4 replicates per level), and other srmples being

extracted into 15-mL polypropylens extraction tobes. The cal stds and blanks

are already aliquoted.
To the Blanks ~ IS (3 reps), add 100 4L of MeQOH and vortex.

To the Blanks + IS (3 reps) and to the remaining samples, add 100 uL WSS and

vorex, . .
Add 0.5 mL of 0.3 M TBA (pH 10) ®0 all tubes and vortax bdefly.
Add 1 mL of 0.25 M carbonate buffer and vortex brefly.

Add 2.5 mL of cthyl acctate. Place the tibes sideways on the orbital shaler st a

seing of 300 for ~20 mimues,
Centrifuge wbes at a sctting of 3500 rpm for ~20 minutes 1o separate layers,
Transfer 2 mL of the top crganic layer t a clexn polypropylans tube,

Page 10 16
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METHOD FOR ANALYSIS OF POTASSIUM

.

PERFLUOROOCTANESULFONATE ('1’1;25) IN RAT LIVIR BY LC/MS/MS
Version

RS ]

3M Environmental Laboratory

10.
1l

Stady Na:
Analyst/Date: -

Evaparats o dryness under nitrogen at 8 setting of 30°C fhr ~80 mimmes,
wummmg«mwm

wancts into atossmpler vialy for aoalysiz, Store vials refiigerated
(up to 1 manth) I LC/MS/MS will not be perfiimed the ssme day. Stuce 3-dxy
room temperuturs extract stability was demonstratad duxing validation, the
extracts of the cal stds, blanks, and QCs may be rensed for op © 3 days shar
Mudﬂmndmkbddnmmmuwuvhhﬂm

S

Datn of cal sdblank extract prep:
DldeCmm

LC/MS/MSAmeﬂl

1.

. @wmﬁvﬁ?

Use'the symem condltians mnr&u}a{mmm“
desigoated may be modified by the anatyst to produca accepeahls pesk shape

Table § - LC/MS/MS Conditions

Maks: Model: D
Make: Model: o
Make: Modeal: D:
Keymnesmn‘l C18, 5. 2:50um)40.055—7014.
A.Ammmm-md:xnl.ﬁo 40, vov
Component B: Ammonium acetnre-methencl 3:93, viv
Time, min %B How, ml/min
-0 o Q3
1 [ [k}
43 . 100 a3
[ 100 03
6.4 100 as
33 100 0.6
9. [ 03 °
11 ] 0.3
10 ( j18) :
1C colurmm fow split to *30 nto the MS at ron start
Ambient .
1000 pel ot gracient sart ( pe)
N Ion
*Nitrogen at 575 L/Aw ( Lin)
*Nigogen at 30 Libe ( 1/h0)
*140°C ( *C) :
*230°C( Q)
nov(______WVPFOS, O
20V PFOS M-356, M570
40 eV ( eVY) PFCS, I&OPFOS.A.PEOSAA.M-S“.MTN
*+30 oV ( oV) PFOSEA
Argon at 2.5 x 107 mb gas cell ( )
*630 V ( v)
#120 forMS1( % *°10.0%rMS2( 3
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3M Medical Department Study: T6316.5 'Analyticél Report: FACT TOX-013
- LRN-U2095
Battelle Study Number: N003604-D

3M Environmental Laboratory Study Number: FACT 060998.1

- METHOD FOR ANALYSIS OF POTASSTUM
Pmmonoocmm‘smomn (rrosn IN RAT LIVER BY LC/MS/MS

T tianiteegd

| N RRTTRITITN
Nppeenanate
B st nibien Diates:

® Parameters that may be changed by the amalyst, Amlvnhuh().

2 mmmmwummummmm
9053). Modifications may be necessary if ancther Micromass Quartro Saries
spectometer is used. Split the flow post-colizrn via a Keystone BIO-ies or

: similar device.

3. Calibrate the nmss spectrometer using a suitshle reference compaound, or verify

that the calibration is suitable by vismal inspection (on the tune page) that a

mhmm;mmummmummmmymm
be higher than that used for analyzing samples.

Tommmmdmmmuw&

H rd. The parable to a recent injection if avallable. . :
. s, Uuummmwwmmuam&- Y
ocatput from the analysis,
mzwummmmmmmm
’ Ime;ntlmmwum
Make singio injections of sach cal standard, QC, study sample, orblank. Maks
ulnsﬂnjedmdmmchdm
mamwmmmmwuum
response roli-off considerations, memmbmmﬁqp_a
risk of yielding unaccepteblo carve results,

VII. CALCULATIONS

>

pooR

Spreadsheet Saftware Verzion

MS Apalysis Saftware: Venloa

Calculate the average density of the liver bomogenate (10 reps) in mg/ml.

Using the average dentity of the homogenate, calculae its Bver density
(mg of liver per mL of diluted homagemate): .

Undﬂmd&vedunnty(m;lml.) udﬂvexmpdndvdhmmmd

liver + g of water)
ﬂmgdmemdgdwmmmmdhmhkw
density of water is assumed to be 1 g/ml.

rupe

Dﬂ\nudﬁwdmﬁxy(mymL)-UMdndq'DﬂnF-.m :

Pige 2L 16
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3M Medical Department Study: T6316.5 Analytical Report: FACT TOX-013
3 - LRN-U2095
Battelle Study Number: N003604-D

M Enwronmcntal Laboratory Study Number: FACT 060998.1

. METEOD FOR ANALYSIS OF POTASSIUM
mnonooammom&r{’o& IN RAT LIVER BY LC/MS/MS
. S " Stady Nou:
AnsiystDete:

Where diln factr = 2/1.8 = x.uunmuzmmdmm
In cal sd and QC matrices.

s, mmmmaymummmm&nﬁmm
suspensions of calfbration standards and QCs by wsing the mass of snalytes sod dilntios
#actors enly (no Hver density corraction). Use purity correction Sx PPOSAA oaly. -

<L ; * 6 Caiulate the actual concentrarian of PFOS and other flucrochemicals i Tiver fix the
. : . calibration staxndards and QCs as fhllows: -

Canc(py/p) = Canc (ag/ml) + Diluted Liver deasity (mgtul) x 1000 mg'g x 16° pging

7. Asmure that the ixtegratons of the peak areas of the test articls and suogats standard ars
correct, mwwmmwmmmud
Bver standard,

$. Caiculate the regression squation relating the peak respenss ratio (text aricie/SS) of each
MWM)buMthM)hmm
MS70, and FFOSAA. Calculats the regrestion equation relating the peak arsa of sach
Mmﬂmnﬂdnmﬂuhhhmﬂm YPOS, M-
sss,wnudmosunqmmmbymu-mm-aw

ress v s sds v

PFOSA 3nd FFOSEA are auantitated without refirency 8 it (ocxronl
T mdulfhﬂonm).ﬂulwwwm od;!lld-del.hf
~ ) all analytes.

9. w:wmhmhmdmch.m
mm;mwmmmmmmcm .

. e 10, Calculate the relative exror, wunnrﬂadwm.nnduddcvhﬂm.ndnﬂww
: deviation for all QCs. Calculnts the relative error for each injection of calibration sndard,

11 Calcahats the avarage recovery for the hamogendzar recovery fortifications.

: 12 mmmwmummSnSpﬂmmdum
tnjections of the check standard,

1 Ix Accn'rmc: CRITIRIA
Al MS Check Standard (System Suitability)

Az lcast 3 injections of the MS Check Standard mmst provide a *RSD of 10% or lass thr the
PFOCS 0 53 peak area ratio,

"B, Calfbration Standards

mpmmmmbmwmdmmw
should meet the following lmits:

Papn DL 16
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3M Medical Department Study: Té6316.5

-~

Analytical Report: FACT TOX-013
" LRN-U2095

' Battelle Study Number: N003604-D
3M Eavironmental Laboratory Study Number: FACT 060998.1

METHOD FOR ANALYSIS OF POTASSTUM
PYRILUOROOCTANESULFONATE (PFOS) IN RAT LIVER BY LC/MS/MS

Version 1.9 -~ |
Stady No:
Analyst/Date:
Tabls 9. Callbrating Standard Honity

: PFOS 20 Q5%
: M-336 20 Q3% 2 LOQY
MI70 20 QMM st 1L.OQ)
PFPOSAA 20 Q5% 2 LOQ)
PPOSA 10 9% t LOQ)
PPOSEA 25 CO% 2t LOO)

Upnscdmmw-lmﬂmdhkahmuuyhcmbdﬂﬁundnannpmd&ﬁ&uun

hhuhunmduyuhwilauwddﬁnmﬁnkwinvb.&nnﬂqymwdhdﬂhnl ’
0 a0 entire lovel is-recmoved, the sumples bracketad by the remaining calibration rangs will be
considered acceptabls. The calibration curve should have a coefficient of determination of

. ~0.97 or better,
} [ o QCs
. The tior lovel xveraga percent relative errors and percent relative standard
. doviaticns of the QCs should meet the following Hmits:
' “Tabls 10, Henite
PFOS 20
M558 20 .
- MS70 20
PFOSAA 20
. PFOSA 20
PFOSEA 23

Removal of Individual vahoes from the QC caleniations taxy be done if accompanied by 2
ramnmhcqhm&m@4.hmwmnnummdhnqun@nQ:amnmn

¥ the averags desermined conceatration for sy QC level excoeds the acceptancs Hmit, the
u&hﬂzwnmuﬂmwr&wuhnamd.ﬂnnnnqbuqzmdulpu&ldd-
. nnnqbaanﬂknd:aaﬂh.nxunnﬂgKmuthChmmnandnw&-n-m
smples msy be accepted that have joos bracketed by the highest calibeation
) standard and a mid-lovel QC concertration.

sme

D.  EHomogenher Recovery and Dilution Check Samples

mmmmtha:mho{mgenh.mymhnﬂ-hd
&ummhndutsnﬁuxhnMﬁnwhNn&nnn'ulwkuuﬁhduﬁm.R-lndu!
individiual outliers from the calenlations may be done if sccompanied by & reasonsbls .
n#nmhg

K Seasitivity (LOQs)

Thvdhmﬂ&ﬂudmmﬁm&mn:mmhﬂbmuud;.dj:ntﬂJﬁ”ﬂﬁmm
=nd FFOSAA. : .

. e

Page l4 ol 16
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IM Medical Department Study: T6316.5 Analytical Report: FACT TOX-013
= LRN-U2095

Battelle Study Number: N003604-D
3M Environmental Laboratory Study Number: FACT 060998.1

METHOD FOR ANALYSIS OF POTASSIUM
rmuonoocrmrommgs IN RAT LIVER BY LC/MS/MS
) Study Nos
Anslyst/Dawm:

For PEOSA and FFOSEA, the valldsted LOQs are sominally 0.33 pg/g sach. Due to the
stxadards, lower concentrations of PPOSA and

evaloated with each run set, and mxy ba Incinded in the regressions if they mest accaptance
criterda, KMmhanm-mphwhHuMnmw
below the validated level (Rominally 0.33 pg/p) will be appropristaly flagged.

} A Specificity
mwmmwmmnmm' oxcading
m«m.mmdmam“wummmuq

. effect on quantitadons. Acceptabs performance (exror) of the lowest usod standard, tharefurs, .
mummmuwmmnmm.

G. General ’

The abave acocptance critera indicato that this metbod is capable of procincing occaslonal
errors outsids the normal acoeptances criteria of a validuied method (15% normally). ‘Whare
Mm&mmmmmmdmmm
X. RrstLTs
Bamddhdwndwmqmﬂammm

X1  CoMMENTS

Page 15af 16
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3M Medical Department Study: T6316.5

-

"Analytical Report: FACT TOX-013
: -~ LRN—U209.5

. Battelle Study Number: N003604-D
3M Environmental Laboratory Study Number: FACT 060998.1

-

MEITHOD FOR ANALYSIS OF POTASSIUM

PIRFLUOROOCTANISULFONATR (?FOS) IN RAT LIVER BY LC/MS/MS

Versies 1.5
. Stady Na:_°
XIL CONCLUSIONS
‘: XIII. SIGUATURES
: Analysts
Detz:
Datee
Date: -
. Date
Technical Review ’
Dtz
Date
QC Review
. Dates -
Pags 16 16
- C-16
E-20
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3M Medical Department Study: T6316.5 " Analytical Report: FACT TOX-013
. LRN:U2095

' Battelle Study Number: N003604-D
3M Environmental Laboratory Stady Number: ‘FACT 060998.1

-

) Study Title -
Combined Oral (Gavage) Fertility Development and Perinatal/Postnatal
Reproduction Toxicity Study of N-EtFOSE in Rats

PROTOCOL AMENDMENT NO. 1.

Amendment Date:

July 28, 1999

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

Laboratory.Project Identification
ET&SS FACT-TOX-013
LIRN U2095

3M Envircnmental Laboratory

E-21
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3M Medical Department Study: T6316.5 ° ’ " Analytical Report: FAC

T TOX-013
LRN-U20985

 Battelle Study Number: N003604-D
3M Environmental Laboratary Study Number: FACT 060998.1

Protocol FACT-TOX-013
Amendment 1

This amendment modifles the following portion(s) of the protocol:
1. PROTOCOL READS: The proposed study completion date is listed as 12/31/98.
AMEND TO READ: The proposed study completion data is 6/30/00.

REASON: The proposed completion date was changed to allow time for analyzing all
matrices of interest.

"‘Amendment Approval

ceo@er ot

R Tt

RV o

Marvin Case Ph.D., Sponsor Representative

%M [Co SR A 2
~ Datg/

Z/««—- A‘-———— t/z/:fgv

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

3M Environmental Laboratory
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iM Medical Department Study: T6316.5 ‘Ana]:ytical Report:

FACT TOX-013
LRN U20985

Battelle Study Numbcr N003604-D
3M Environmental Laboratory Study Number: FACT 060998.1 '

" Study Title
Combined Oral (Gavage) Fertility Development and PcmmaJIPostnml
Reproduction Toxicity Study of N-EtFOSE in Rats

PROTOCOL AMENDMENT NO. 2

Amendment Date:
. September 10, 1999

Performing Laboratory
3M Environmental Technology & Safety Sexvices
3M Environmental Laboratory .
935 Bush Avenme
St. Paul, MN 55106 -

Laboratory Project Identification
ET&SS FACT-TOX-013
LIRN U2095

3M Environmental Laboratory

E-23
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3M Medical Department Study: T6316.5 "Analytical Report: FACT TOX-013
LRN-U2095

. . Battelle Study Number: N003604-D
3M Envirenmental Laboratory Sttdy Number: FACT 060998.1

Protocol FACT-TOX-013
Amendment 2

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

1. PROTOCOL READS: The protocol states that liver will be extracted and analyzed at the 3M
Environmental Laboratory. '

AMEND TO READ; The liver specimens will be extracted and analyzed at Battelle Memorial
Institute, 505 King Avenue, Columbus, Ohio 43201-2693.

REASON: The liver specimens will be sent to Battelle Memorial Institute for extraction and
analysis due to time constraints in the 3M Environmental Laboratory.

2. PROTOCOL READS: The protocol states that serum specimens will be extracted and analyzed .
_following methods: "

FACT-M-3.0, “Extraction of Potassium Perfluorooctanesulfonats or Other Anionic
Surfactants from Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry”
FACT-M-4.0, “Analysis of Fluorochemicals in Serum Extracts Using HPLC-
Electrospray/Mass Spectrometry™

AMEND TO READ; The serum specimens will be extracted and analyzed following methods:
ETS-8-4.1, “Extraction of Potassium Perflucrooctanesulfonate or Other Fluorochemical
Compounds from Serum for Analysis Using HPLC-Electrospray Mass Spectrometry”™
ETS-8-5.1, “Analysis of Potassium Perflucrooctanesulfonate or Other Fluorochemical
Compounds in Serum Extracts HPLC-Electrospray Mass Spectrometry”™

REASON: The extraction and analytical methods FACT-M-3.0 and FACT-M-4.0,
respectively, were updated on 04/27/99 to ETS-8-4.1 and ETS-8-5.1.

.M Environmental Laboratory

E-24
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3M Medical Department Study: T6316.5 " Analytical Report: FACT TOX-013
g i - LRN-U2095
L. - -+ Battelle Study Number: N003604-D
3M Environmental Laboratory Study Number: FACT 060998.1
Protocol FACT-TOX-013
Amendment 2

" 3. PROTOCOL READS: The protocol states that liver specimens will be extracted and analyzed
. following methods:

FACT-M-1.0, “Extraction of Potassium Perfluorcoctanesulfonate or Other Anionic

surfactants from Liver for analysis Using HPLC-Electrospray/Mas Spectrometry™
FACT-M-2.0, “Analysis of Friuorochemicals in Liver Extracts Using HPLC-

Electrospray/Mass Spectrometry"
" AMEND TO READ: Thchvcrspeamcnswmbemactedmdmalﬂed followmgmethod.

Method forAnaIyus oszﬂuomoctxne Sulfonate (PFOS) in Rat hve:by LC/MS/MS,
Version 1.0

REASON: Since the liver extraction and analysis was sub-contracted to Battells Memorial
Institute, this amendment was written to include their liver methods and titles.

‘ - Amendment Approval : ' |
Mazvin Ph.D., Sponsor R:ptuentanve ém 3 -

b e o » 2/29/99

Kristen J. Hansen Ph.D., Study Director : - Date
\;.;'l' | '
3M Environmental Laboratory
- E-25
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3M Medical Department Study: Té6316.5 " Analytical Report: FACT TOX-013
' ~ LRN-U2085

Battelle Study Number: N003604-D
3M Environmental Laboratory Study Number: FACT 060998.1

Study Title
Amlytxul Study 2(N-Ed1ylpcrﬂuomoctxnaulfonmndo)-ethaml in
“Two Generation Rat Reproduction

e Hol o b o et .

"PROTOCOL AMENDMENT NO. 3

Amendment Date:
October 4, 1999 -

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

Laboratory Project Identification

. ET&SS FACT-TOX-013
. LIRN U2095
3M Environmental Laboratory
E-26
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3M Medical Department Study: T6316.5

P

b s

Analytical Report: FACT TOX-013
LRN-U2085

_ Battelle Study Number: N003604-D
3M Environmental Laboratory Study Number: FACT 060998.1

Protocol FACT Tox-013
- Amendment Number 3

2

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

. PROTOCOL READS:

Kristen J. Hansen, PhD. is the Study Director.

 AMEND TO READ:

JamuK_Lundba'g,Ph.D utheSmdnyrector

REASON:
Qriginal smdydwgnhaschangeddue to availability of resources andItmesK. Lundberg
will begin serving as the study director for FACT-TOX-013 as of 4 October 1999.

2 Pnorbcot.Rz.ws

Scctxon7lsmathatthnﬁ:nowmgmwdatamdrecordswﬂlbcrctnmdmﬂmsmdyfoldcr
in the archives according to AMDT-S-8: Appmvedpmtocolandmmrhnum
correspondence;, shipping records; raw data; and electronic copies of data. Additionally,
Section 7.2 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: Training records;
calibration records; instrument maintenance logs, Standard Operating Procedures, Equipment
PmcednmmdMethods andappropnatc specimens.

AMEND TO R.EAD

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 amendmcan, 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 pmcechm 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.

3M Environmental Laboratery
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3M Medical Department Study: T6316.5 “Analytical Report: FACT TOX-013
- . ~ LRN-U209%5

Battelle Study Number: N003604-D
3M Environmental Laboratory Study Number: FACT 060998.1

Protocol FACT Tox-013
. Amendment Number 3

3. PRorococ.wns
Disposition of test andcontrol snbstam:u Biological tissues and fluids are retained per GLP

regulation.

AHENDTDREAD
SpemmenswﬂlbemmnimncdmtheBMEnmmnentallabomtorylpeamenuchmAﬂ
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. The specimens will be returned with the following documentation: the signed
oﬁginﬂ-chﬁnofamwymdrwotdsofnpngewndiﬁomwhﬂeummﬁdﬁty.

- REASON:

To aﬁnemdmnmeqpmpnmmspomhonofspecmm{malyzednmm
laboratories.

Amendment Approval

ﬂ@m TG Odol poa

Marv Case, D VM., Ph.D., Sponsor Representative

A/m [ . _ & ot (999
In#K.Imdberg,Ph.D.,Sb%buedor * Date

4 1‘.@ b 105195

Kristen J. Hansen, Ph.D., Previous Study Director . Date
: . // J xﬁ__ ) ) / 1$ h 7
. _ Dale L. Bacon, P57, 3M Environmental Laboratory angcment Dite
3M Environmental Laboratory
E-28
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3M Medical Department Study: T6316.5 " Analytical Report: FACT TOX-013
. LRN-URQ095

Battelle Study Number: NO03604-D
3M Environmental Laboratory Study Number: FACT 060598.1

DEVIATION REPORT
Rattelle Study Number: N0OQ3604-D
3M Environmental Technology and Services Smdy Number: FACT 060998 1

2 (N-Ethylpexﬂuomoctancsulfonamido)—ethanol in
Two Generation Rat Reproduction

TYPE OF DEVIATIONS: FROTOCOL
DATES OF DEVIATIONS: October 18, 1999

NATURE OF DEVIATIONS: Some of the analytics] method acceptance criteria were not met for the
LC/MS/MS analysis conducted 130ct99 at Battelle. These doviations relate to protocol-amendment 2.

See below for summary.
PFOS QC3 excoeded 20% error (-20.3 % actual)
M-556 QC2 excoeded 20% error (23.4% actual)
M-556 QC3 exceaded 20% RSD (21.2% sctual)
M-556 QCA exceeded 20% RSD (28.3% actual)
M-556 Dilution recovery excoeded 130% (131.5% actal
_{ with 21.6 % RSD) .
PFOSAA QC3 oxceeded 20% orror (-20.6 % actmal)
PEFOSAA QCA excoeded 20% RSD (21.3% actual)

CAUSE OF DEVIATIONS: Sample proparation and/or LC/MS/MS variabilities over the course of the
sample set may have coatributed to the deviations.

IMPACT OF DEVIATIONS ON THE STUDY: The errant QC values were bracketed by :eeeptlhln
QC concentration lovels which demonstrates that the calibration curves generally provided good accuracy
over the tested range. The dilution recovery for M-556 was not considered ta bo exceedingly ki

enough, at cnly :ppmxxmtely 1.5% above the normal accepnnee level, to bave significantly xmpactad
-the data,

CORRECTIVE ACTION: This protocol deviation summary was propared for inclusion in the final report.

APPROVED BY:

Jen C. Andre, Pu.D. : Dats
Battells Principal Investigator '

Kristen 1. Hansen, Ph.D. ' Dats
Study Director

N003604-D Protocol Deviation 1, Page 1 of 1

E-29

3M Environmental Laboratory - Page 125




3M Medical Department' Study: T6316.5 " Analytical Report: FACT TOX-013
LRN-U2085

Battelle Study Number: N003604-D
3M Environmental Laboratory Study Number: FACT 060998.1

DE_V_IA'IIQH_REE)RI
Battelle Study Number: N003604-D
3M Eavironmental Technology and Services Study Number: FACT 060998. 1

2 m-ﬂhylpaﬂuorooctanestﬂfonamido)-cthanol in
Two Generation Rat Reproduction

.- TYPE OF DEVIATIONS: PROTOCOL
DATE OF DEVIATIONS: October 20, 1999

NATURE OF DEVIATIONS: PFOS QC3 excoeded mozoikﬁmabdnanmt(m <21.7%).
The dilution recovery check standard did not meot the 70-130% recovery requirement (actuals 5.0% for
PFOS and 4.6% for PFOSA). These method deviations relats to amendment 2 of the study protocol.

CAUSE OF DEVIATIONS: Sample preparation mdlwlﬂMSlMSnﬁnbﬂiﬁuwetthemuof the
sample set may have contributed to the QC deviation. Snmploprepc:ﬁoumvrnppou:mhvobmﬂp
auufotuxed‘xluﬂan recovery results,

IMPACT OP DEVIATIONS ON THE STUDY: The errant QC value lwdqubyweephblo
Qthﬁmlwabwhxahdcmomuuthnmaah’bnnonmu gmutllypmvidedgoodleamcy
forlmdynmpluovettheteltednngo. .

Aeomplﬂmohbomxluobmnedforthedx]uted-ﬁ:dynmﬂuﬁum%@mdmmmlh

that were slightty ALOQ (130ct99 and 180¢t59) demonstrated good agresment between the 2

determinations. Thuwonldmdiuxathnhedﬂudonofthermdynmpluwpafmmedoornedy
. 200ct99 30 that no impect on tho quantitations occurred.

CORRECTIVE ACTION:This protocol deviation summary was prepared for inclusion in the final report.

APPROVED BY:
Jou C. Andre, PBD. . . Dats
Battells Principal Investigator :
Kristen J. Hansen, Ph.D. ' Dato
Study Director

N003604-D Protocol Deviation 2, Page 1 of 1
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3M Medical Department Study: T6316.5

3M

ee The M s b

Analytical Report: FACT TOX-013
. LRN-U2035

Battelle Study Number: N003604-D
3M Environmental Laboratory Study Number: FACT 060998.1

-~

DEVIATION REPORT
Battelle Study Number: N003604-D
3M Environmental Technology and Services Study Number: FACT 060998.1

2 (N-Ethylperfluorooctanesulfonamido)-ethanol in
Two Generation Rat Reproduction

TYPE.OF DEVIATIONS: PROTOCOL _
DATES OF DEVIATIONS: Octobcr 12, 1999 through October 20,1999

NATURE OF DEVIATIONS: The lot number of PFOS used was not 217 as per
section 3.1.1 of the protocol. The source of reference substance matrix was not Argus
Research Laboratories as specified in section 3.2.2 of the protocol. Initial analyses of
liver did not exclusively target PFOS as per section 4.0 of protocol.

CAUSE OF DEVIATIONS: Only PFOS lot number 171 was available at Battelle,
Harlan was the supplier of control rat livers used to prepare blanks, standards, and QCs
for the analytical portion of the study. All 4 analytes of interest (PFOS, M-556,
PFOSAA, and PFOSA) were monitored during each analysis. :

IMPACT OF DEVIATIONS ON THE STUDY: PFOS lot number 171 and Harlan-
supplied liver were both used for Battelle's validation of the analytical method (Battelle
study number NOO3604-A). These materials allowed achievement of the reported
method acceptance criteria so that there is no impact on the study. The concurrent
analysis of PFOS and metabolites was an cfficiency improvement.

CORRECTIVE ACTION: This protocol deviation report was prepared.

APPROVED BY:

Jon C. Andre, Ph.D. Date
Battelle Principal Investigator

Kristen J. Hansen, Ph.D. Date
Study Director )

N003604-D Protocol Deviation 3, Page 1 of 1
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ETSS 2 3W S 651 778 4226 C4/26/99 09:56 [ :02/03 No:341

3M SPECIALTY ADHESIVES & CHEMICALS ANALYTICAL LABORATORY

Ix Lisa Cleren - (3-5563) — ET&SS- 2-03-09 et # 57830
, From: Tom Kestner - (3-3633) - SAZC Analytical Lab - 236-28-11
i Subject: Chemical Charactarization of POSF-Based Fluorochamicals by 'H-NMR & ZF-N3R
' Spectroscopy

Date: March 24, 1999; Preliminary report for FC-35 (PFOS), lot 171

SAMPLE DESCRIPTION: - : '
s RC.95, lot 171 (PFOS), ‘I‘N-A-0834.: ‘Nominal product =CyF -SOs(-) K(+) (white M)

INTRODUCTION: "
Thi:nmplowumhjmd-wﬁi-mmmmmdywmdmmppddththm
product and ta characterizs as many tmpurity companents as possible.

EXPERIMENTAL: ,
A porticn of the sample was accurately weighed, spiked with 2 known amount of 1,4-bis(triflsoromethy)benzene
(p-HFX), and then torally dissolved in DMSO-d, for mbsequent analysis by NMR. A 400 MHz 'H-NMR
spectram (¥ 157830.401) and & 376 MHz PF-NMR spectrum (¥ 57830.401) were acquired using 3 Varian
UNITYplus 400 FT-NMR spectrometer. Uss of the p-HFX Internal standard was intended to permit the
determination of the absolute weight percent concentrations of the assigned components without necessarily
needing to identify or quantify all the companents in the sarmple mixture, :

The combined NMR spectral data were used to assign all of the major and most of the minor camponents in this
sample as reczived. The qualitative and quantitative compositional results that were derived from the single trial
NMR internal standardization analyses are summarized in TABLE.1 on the {ollowing paga. Ihave reparted both
relative and ahsaluts weight percent concentrations. One poasible reason that the absoluts wt.% values add up to
mare than 100% may be due to tha fact that [ assumed all of the components contained 8 carbons. If thers wers:
any shorter chain hamalogs present (i.e., 7, 6, 3, etc. carbons), then the average ¢ id molecular weights
would have been somewhat less than those used in the calculations. In geseral, the “F-NMR technique s not -
particularly well suited for identifying or quantifying small amounts of various fluorochemical homolog kmpurity
components unless the chains ars very short. A more complets characterization of any otber flucrochemical
bomologs would require snalysis by electraspray MS cor a similar technique,

Additional wark would be required in an effort 1o positively verify the tentatively sssigned components listed in
TABLE-] (denoted by possible). Small amounts of cther unidentified impurities are also detected in the NMR
spectra, but additional wark would be required in an effort to identify or quantify these other maserials.

SRS ST

PR

Copies of the NMR spectra will be provided for you at a later date. If you have any questions about the results in
this initial report far FC-95, lot 171, please let me know. I apologize for the delay in completing this initial work.

E Tom Xestner
€ Rlck Payfer = SAXKC Analytieal Lab - 236-28-11 Tl Rafencs: LCITA.DOCIE
hgw-l.
F-1
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ETSS 2 3W S 451 778 426 04/26/59 ©9:56 (I :03/03 NO:341
March 24, 1599 ) SAXC Anatytical Lab Requent # 57830
. - Inital Regort for FC-08, 1ot 171
TABLE-1

Sunph: FC-55, lot 171 (PFOS), TN-A-0334 -
Ovenll Quantizative Compasitional Results by "B/ °F-NMR Intemal Sundardization Analyses

: Structural Asignments NMR Abgoluts Weight® | NMR Relative Weight®
; . Concentraticas Concantrations
3 : : ] {tingle wal messorement) | (single trial messuramen) |
CPYCF -SOx{-) K(+) ' 703% ‘ 63.5%
(Normal chain: ssmune X =7 for calculation purposas) .
O D O CRH Ry S0) K(9) % 3%

: (Internal moaowsthyl branch;

! mxﬂ-s._’.ao.&yvo.f«nhﬂndonmau)

: TR S0:0) K(#) _ 105% 102%

" (lacpropyi branch; scsums x =8 for calculaton purposes)

: C P CH O SO Ki9) 33% 32%

H (Alpha branch: sssume 2 = § for calculation purposes) :

? Pomibls FSF+ Clar SOK0) K9 T T

(assume 1 = § for calculaton purposes)
CF3~{CF - C(CRR~CF2)ySOs(-) K(+) 0.16% 0.16%
(lataznal gam-dimethyl branch: wstume x+y = 4 sand x » 0 for
;_ =mwhmmpurm=) _
‘ Poasible CFy-SF-CFprSOx(~) K(+) ’ . 0ll% : C.10%
{assume x = 7 for calculaion purposas) .
Pmbabla CHua-SCx(-) Xi#) 0031% 0.030%
(Hydrocarban sulfonate salt; assums x = 8 for calculation purpeses) ’
(CFDCA{CF-SO{-) K(+) 0.027% 0.026%

' (t-butyl branch: assume 1 = 4 for calculatica purposss)

W

F-2
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INTERIM CERTIFICATE OF ANALYSIS
Revision 1(9/7/00)
I Centre Analytical Laboratories COA Reference #: 023-018B
3M Product: PFOS, Lot 171
Reference #: SD-009
I Purity: 86.4%
Test Name Specifications Resuit
Purity’ 86.4%
l Appearance White Crystalline Powder Conforms
1dentification
NMR Positive
. Metals (ICP/MS)
1. Calcium 1. 0.017 wt./wt.%
2. Magnesium 2. 0.007 wt/wt%
l 3. Sodium 3. 1355 wt/wt%
4, Potassium’ 4. 6.552 wt/wt%
S. Nickel 5. 0.003 wt/wt.%
6. TIron 6. 0.004 wt/wt%
l 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 —-
l POAA - 0.30 wt./wt.%
Residual Solvents (TGA) None Detected
Purity by DSC Not Applicable’
I Tnorganic Anions (IC)
1. Chloride 1. <0.015 wt./wt.%
2. Fluoride 2. 0.27 wtiwt%
3. Bromide 3. <0.040 wt./wt.%
I 4. Nitrate 4. <0.009 wt./wt.%
5. Nitrite 5. <0.006 wt./wt.%
6. Phosphate 6. <0.007 wt./wt.%
I 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®:
l 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.%
l l S. Fluorine 5. Theoretical Value = 60% 5. 504 wt/wt.%
' COA023-018B Page 1 of 3
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INTERIM CERTIFICATE OF ANALYSIS
Centre Analytical Laboratories COA Reference #: 023-018B

Date of Last Analysis: 08/31/00
Expiration Date: 08/31/01
Storage Conditions: Frozen <-10°C
Re-assessment Date: 08/31/01
'Purity = 100% - (sum of metal impurities, 1.39% +LC/MS impurities,
10.60%+Inorganic Fluoride, 0.27%+NMR impurities, 1.00%+ POAA, 0.30%)
Total impurity from all tests = 13.56%
Purity = 100% - 13.56% = 86.4%
Zpotassium is expected in this salt form and is therefore not considered an impurity.

3Purity 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 detected using the
inorganic anion method conditions. The anion result agrees well with the sulfur
determination in the elemental analysis, lending confidence to this interpretation. Based
on the results, the SOy is not considered an impurity.

TFA Trifluoroacetic acid
HFBA Heptafluorobutyric acid
NFPA Nonofluoropentanoic acid
PFPA Pentafluoropropanoic acid

%Theoretical value calculations based on the empirical formula, CsF 7SO, 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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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:
David S. Bell Date
Scientist, Centre Analytical Laboratories '

Reviewed By:
John Flaherty Date
Laboratory Manager, Centre Analytical Laboratories

COA023-018B Page 3 of 3
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Appendix |: Report Signature Page

é;%szlﬂfh44\ ;TCfiaA~_

Marvin T. Case D.V.M., Ph.D., Study Director

Febun 2. Hoitortao [/

Date

O ¢ Yol 9/ Cooo

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

CMA

Date

Dale L. Bacon, Laboratory Manager

y 2 ffoo  T/29/00
£1V75 #%ﬂi45144/ Fy4zj
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