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GLP Compliance Statement

Analytical Laboratory Report Title: Determination of the Concentration of Potassium
Perfluorooctanesulfonate (PFOS) Fluorochemical in Rabbit Liver and Serum Specimens

Study Identification Numbers: T-6295.10, FACT TOX-099, LRN-U2400

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.

Exceptions to GLP cdmpliance:

o 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 the same study. However, since the
technical performance of each phase was entirely separate, no effect is

‘expected from this exception.

There is a lack of an electronic data audit trail.

There is no reference standard stability.

The surrogate THPFOS was not characterized.

On at least one occasion, data entries were not signed and dated on the date of

entry

%wta:a

1,

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

o 2. T bl

Date

OZ/MA/

John L. Butenhoff, Ph.D., Sponso/ﬁepresentative ‘Date
Z te. 1%’—~ oz /o8/o
Kds J. Hansen, Ph.D., Analytical Investigator Date
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GLP Study—Quality Assurance Statement

Analytical Laboratory Report Title:

Liver Specimens

Determination of the Concentration of Potassium
Perfluorooctanesulfonate (PFOS) Fluorochemical in Rabbit Serum and

Study Identification Numbers: T-6295.10, FACT TOX-099, LRN U2400, Argus 418-012

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.

: ctlor Dates Ph Date Reported to
nspection ase Management Study Director
10/16/00 Liver Extraction 10/20/00 10/20/00
11/08/00-11/10/00 Data 11/10/00 - 11/10/00
"~ 12/11/00-12/15/00 Draft report 12/15/00 12/15/00
12/20/00-12/21/00
1/11/01-1/12/01, 1/15/01, Data/Draft Report 1/22/01 1/22/01
1/18/01-1/19/01
(o8 [0}
~ QAU Represe tatlve Date
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Study Personnel and Contributors

Study Director Sponsor :

Marvin T. Case, D.V.M. Ph.D. 3M Corporate Toxicology

3M Corporate Toxicology 3M Center, Building 220-2E-02

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

St. Paul, MN 55144-1000

(651)733-5180 John L. Butenhoff, Ph.D., Sponsor Representative

Analytical Chemistry Laboratories

Serum and Liver Extractions Serum and Liver Analyses

Pace Analytical Services, Tier2 Division 3M Environmental Laboratory
Kris J. Hansen, Ph.D., Principal Analytical
Investigator

3M Environmental Laboratory Contributing Personnel

Lisa A. Clemen Harold O. Johnson
Rhonda Dick’ Kelly J. Kuehlwein*
Kelly J. Dorweiler* Sally A. Linda*
Sarah A. Heimdal* Bob W. Wynne*
Marlene M. Heying* Richard Youngblom*

*Denotes contract laboratory professional personnel

Location of Archives

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

The purpose of the study is to determine the concentration of perfluorooctanesulfonate (PFOS)
fluorochemical in rabbit liver and serum specimens taken from the Oral (Stomach Tube)
Developmental Toxicity Study of PFOS in Rabbits. The analytical phase of this study was initiated
on 10 June 1999 (date of protocol signing).

Test System

Five groups of female pregnant rabbits (a total of 110 rabbits) were used as the test system for
the main part of the study. Additional female pregnant rabbits (a total of 19 rabbits) were
assigned to one of the same five dosage groups for the satellite study. It is only the satellite study
that provided toxicokinetic samples that were tested and reported here. The test article, PFOS,
was administered orally via a stomach tube once daily to female rabbits on days 7 through 20 of
presumed gestation (DG7 through DG20). The carrier for the test article was 0.5% Tween® 80 in
Reverse Osmosis Membrane Processed Deionized Water. Doses of O (carrier only), 0.1, 1.0, 2.5
and 3.75 mg/kg/day were administered at a dosage volume of 5 mL/kg, adjusted daily on the
basis of weight.

The test system species and strain selected was the New Zealand White Rabbits

[Hra: NZW)SPF)] received from Covance Research Products, Inc., permanently identified using a
Monel® self-piercing ear tag. FO female rabbits were approximately 5 months of age and weighed
approximately 2.84—4.21 kg when received. There were 133 female rabbits initially acclimated.
The quantity actually used for the study is given in Table 1. The rabbits in the main portion of the
study were sacrificed and a gross necropsy of maternal rabbit tissues and fetuses was
performed. See the Argus Final Report #418-012 for results. Toxicokinetic samples for laboratory
analysis at 3M Environmental Laboratory were only obtained from the satellite study portion.

Table 1. Rabbit Population Demographics for Study (Argus 418-012)

Selected for Main Selected for Satellite
Study Study

Totals 110 19

Group | (Control)

0 mg/kg/day 22 3

0 mg/mL

Group {l

0.1 mg/kg/day 22 5

0.02 mg/mL
Group lll

1.0 mg/kg/day 22 3

0.2 mg/mL

Group IV
2.5 mg/kg/day 22 3
0.5 mg/mL
Group V
3.75 mg/kg/day 22 5
0.75 mg/mL

Population

3M Environmental Laboratory Page 8



BACK TO MAIN

3M Medical Department Study: T-6295.10 Analytical Report: FACT TOX-099
LRN-U2400

Specimen Collection and Analysis

In the analytical study reported here, 19 maternal serum and 19 maternal liver specimens
collected from rabbits on DG 21 were sent to the 3M Environmental Laboratory and analyzed for
PFOS. In addition, 18 fetuses and 18 placentas were collected on DG21 from sacrificed rabbits.
One doe was not pregnant at the time of sacrifice; therefore, no fetuses or placenta were
collected from this rabbit. The number and type of specimens collected for analyses in the
analytical phase of this study are presented below.

Specimens Collected from Satellite Study Groups 1 through 5 (through 9/10/98):
Maternal Serum Specimens—19 specimens

Maternal Liver Specimens—19 specimens

Fetuses—18 specimens

Placentas—18 specimens

Blood specimens were collected and centrifuged. Serum was then harvested and frozen at -60°C
to -78°C until shipped to the 3M Environmental Laboratory. Liver specimens collected from each
animal were frozen and then stored at -60°C to -78°C until shipped to the 3M Environmental
Laboratory. Fetuses and placentas were pooled per litter and stored frozen at -60°C to -78°C until
shipped to the 3M Environmental Laboratory. Liver, sera, fetuses and placenta specimens were
shipped to the 3M Environmental Laboratory frozen and on dry ice. (Note: Although fetal and
placenta tissues were collected at the same time as liver and serum, results from these analyses
will not be included in this report. A separate report may be issued for fetal tissue data.)

Sera and liver samples were extracted beginning on 16 October 2000 using an ion pairing
reagent and methyl-tert-butyl ether (MtBE). Liver samples were homogenized prior to the
extraction procedure. Sample extracts were analyzed using high-pressure liquid chromatography-
electrospray/tandem mass spectrometry (HPLC-ES/MS/MS) in the multiple response mode.
PFOS levels were quantitated by external calibration. Analytical details are included in this report.

Specimen Receipt and Maintenance

The 3M Environmental Laboratory received serum, liver, fetuses and placenta specimens
collected at DG21 of the in-life phase of this study FACT TOX-099 on 15 September 1998 from
Argus Research Laboratories. All specimens were received frozen on dry ice and were
immediately transferred to storage at -20°C +10°C.

Control matrices used in liver and sera analyses performed during TOX-099 were obtained from
commercial sources and are presented in Appendix A (see Table 4). Samples analyzed at the 3M
Environmental Laboratory will be maintained for a maximum period of 10 years and will be stored
at the laboratory at -20°C £10°C.

3M Environmental Laboratory Page 9
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Chemical Characterization of Reference Standard

Potassium
Perfluorooctanesulfonate (KPFOS)
CAS Number: 2795-39-3
Chemical Formula: CgF ;SO5 K" Molecular Weight: 537.9

Chemical characterization information on the reference standard, potassium
perfluorooctanesulfonate, CAS #2795-39-3, is presented in Table 2 below.

Table 2. Characterization of the Analytical Reference Standard in Study FACT TOX-099

Location 3M Environmental
Laboratory
Analytical Reference Standard ggtrglsjzlu}c‘)rgctanesulfonate
(KPFOS) SDO09

Source 3M Specialty Chemicals

Expiration Date 1/01/2010

Storage Conditions Ambient temperature*

Chemical Lot Number 171

Physical Description Light-colored powder

Purity 86.4%

*Kept at ambient until 5/16/00, then moved to cold storage (-<10°C)

Method Summaries

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

As the present study progressed, more advanced methods evolved and earlier methods listed in
the protocol were not used. Amendments to the protocol were written to cover method changes.
These changes only improved the effectiveness of the method. Protocol, protocol amendments
and deviations are included in Appendix B.

3M Environmental Laboratory

PREPARATORY METHODS

o ETS-8-4, “Extraction of Potassium Perfluorooctanesulfonate or other Fluorochemical
Compounds from Serum for Analysis using HPLC-Electrospray/Mass Spectrometry”
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Serum 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
MtBE 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 with a 0.2 um nylon filter
attached to a 3 mL plastic syringe into glass autovials.

ETS-8-6, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry”

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

ANALYTICAL METHODS

ETS-8-5, “Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemicals in
Serum Extracts Using HPLC-Electrospray/Mass Spectrometry”

ETS-8-7, “Analysis of Potassium Perfluorooctanesulfonate or other Fluorochemicals in Liver
Extracts Using HPLC-Electrospray/Mass Spectrometry”

The analyses were performed by monitoring one or more product ions selected from a single
primary ion characteristic of a particular fluorochemical using HPLC/ES/MS/MS. For example,
molecular ion 499, selected as the primary ion for PFOS (Cg¢F4;SO;-) analysis, was
fragmented to produce ion 99 (FSO5;-). The characteristic ion 99 was monitored for
quantitative analysis.

3M Environmental Laboratory Page 11
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ANALYTICAL EQUIPMENT

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

Liquid Chromatograph: HewIett-Packard® Series 1100 Liquid Chromatograph system
Analytical column: Keystone® Betasil™ C,; 2x50 mm (5 um)
Column temperature: Ambient
Mobile phase components:
Component A: 2 mM ammonium acetate
Component B: methanol
Flow rate: 300 yL/min
Injection volume: 10 pL
Solvent Gradient: 10.0 minutes

Time (minutes) %B

0.0 10%
1.0 10%
55 95%
7.5 95%
8.0 10%

Mass Spectrometer Mlcromass API/Mass Spectrometer Quattro II™ Triple Quadrupole system
Software: Mass Lynx" 3.4

Cone Voltage: 60 V

Collision Gas Energy: 45-50 eV

Mode: Electrospray Negative

Source Block Temperature: 150°C £10°C

Electrode: Z-spray

Analysis Type: Multiple Reaction Monitoring (MVRM)

Table 3. Negative lons Monitored in 3M Environmental

Laboratory Analyses
Target Analyte Primary lon (amu) Product lon (AMU)
PFOS 499.0 99.0
THPFOS 427.0 80.0

3M Environmenta! Laboratory Page 12
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Deviations

It should be noted that as the analytical phase of this study progressed, method parameters were
evaluated to improve analyses. Amendments to the protocol were written to address method
changes.

Deviations from the original protocol and methods are included in Appendix B.

Data Quality Objectives and Data Integrity

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

e Linearity: The coefficient of determination (r?) equal to or greater than 0.98

o Limits of Quantitation (LOQ): The LOQ is equal to the lowest acceptable standard in the
calibration curve and is at least two times the analyte peak area detected in the extraction
blanks.

o Acceptable Precision: Precision is better than 30% for the method
s Acceptable Spike Recoveries: 70-130%
¢ Confirmatory Methods: None.

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

Data Summary, Analyses, and Results

Data quality objectives for the analytical phase of this study outlined in the 3M Environmental
Laboratory protocol for FACT TOX-099 (see Appendix B) were met with the exceptions noted in
this report.

Summary of Quality Control Analyses Results
e Linearity: The coefficient of determination (r?) of the standard curve was >0.98.

o Calibration Standards: Quantitation of PFOS was based on linear regression analysis (1/x
weighted) of a single curve injected before or two extracted matrix 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 curve range most appropriate to the data. Low curve points with peak
areas less than two times that of the extraction blanks were deactivated to disqualify a data
range that may have been significantly affected by background levels of the analyte.
Occasionally, a single mid-range curve point that was an obvious outlier may have been
deactivated. Quantitation of PFOS was based on the response of one specific product ion
using the multiple response-monitoring mode of the instrument (see Appendix C, Analytical
Methods).

*Isomers of PFOS were not chromatographically resolved. Quantitation was based on the sum of linear and all branched
isomers.

3M Environmental Laboratory Page 13
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Limits of Quantitation (LOQ): The LOQ was equal to 0.00426 pg/mL and 0.0214 ug/mL in
sera and 0.00529 pg/g and 0.0529 ug/g in liver. See Table 6 for LOQs on specific analytical
dates.

Blanks: All blanks were below the lower limit of quantitation for the compounds of interest.

Precision: Precision was determined by triplicate analysis of one extracted liver sample
injected three times and two sera samples that were reproducible to within 5%.

Matrix Spikes: Matrix spikes and matrix spike duplicates were extracted with each set of
samples and analyzed during analytical runs at the 3M Environmental Laboratory. Samples
were spiked prior to extraction. Rabbit serum and liver samples for MS studies were obtained
from commercial sources. After homogenation (liver) and prior to extraction, tissue samples
were spiked with PFOS at approximately 250 ng/mL or 250 ng/g. All sera matrix spikes were
within £10% of the theoretical concentration. Matrix spikes prepared in liver were compliant
within £20% with one exception; one liver matrix spike was recovered at 156%. The average
matrix spike recovery for the Group 1 samples was 138%.

Surrogates: The surrogate (THPFOS) was added to all samples and standards prior to
extraction. THPFOS was not used for quantitation, but was used to monitor for gross
instrument failure. The surrogate response of each analytical run was monitored to determine
that it did not vary more than +50% from the mean within each analytical run. No problems
were observed with these data.

Statement of Data Quality

It is not possible to verify true recovery of endogenous analyte from tissues without radio-labeled
reference material. The only measurement of accuracy available at this time, matrix spike
studies, indicate that the data are quantitative to approximately +30%; values for liver analysis
may be biased high.

Summary of Sample Results (3M Environmental Laboratory)

Samples from Control Animals: PFOS was detected in the sera and liver of all animals.

Samples from Dosed Animals: In general, PFOS levels found in the sera and liver of the
test animals increased with dose group. PFOS levels increased as dosage increased.
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-099.

3M Environmental Laboratory Page 14
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Statement of Conclusion (3M Environmental Laboratory)

Under the conditions of the present studies, the fluorochemical PFOS was observed in the liver
and serum of all rabbits dosed with the test article during the in-life phase of the study.

References

Argus In-Life Final Report #418-012, “Oral (Stomach Tube) Developmental Toxicity Study of
PFOS in Rabbits”
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Appendix A: Chemical Characterization and Control Matrices

Table 4. Characterization of the Control Matrices Used for Liver and Sera

Analyses in Study FACT TOX-099

. Rabbit Serum TN-A- Rabbit Liver TCR-
Control Matrix 4511 99131-45
Source Sigma Chemicals Covance Labs
Expiration Date 9/2005 N/R
Storage Conditions Frozen -20°C (x10°C) Frozen -20°C (+10°C)
Chemical Lot # 99H8400 F04051
Physical Description Rabbit Serum Rabbit Liver
N/R—not recorded
Table 5. Characterization of Test Article
Test Article®

Chemical Name KPFOS (Potassium Perfluorooctanesulfonate)

Source 3M Toxicology Services, Medical Department

5/2000

Expiration Date

Storage Conditions Room temperature

Chemical Lot # 217
Physical Description Off-white powder
Purity 86.9%

# The test article is defined as the substance gavaged to the test system.
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Appendix B: Protocol, Protocol Amendments, Deviations
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3M Environmental Technology PO Box 33331
and Services St. Paul, MN 55133-3331
612 778 6442 Protocol #FACT-TOX-099

Study Title

Oral (Stdmach Tube) Developmental Toxicity Study
of PFOS in Rabbits

‘PROTOCOL

Author
Lisa Clemen

Date:
June 8, 1999

Performing Laboratory

3M Environmental Technology & Safety Services
3M Environmental Laboratory

935 Bush Avenue
St. Paul, MN 55106

Laboratory Project Identification
FACT-TOX-099
U2400

3M Environmental Laboratory . Page 10of 10
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Protocol #FACT-TOX-099

Study Identification

Oral (Stomach Tube) Developmental Toxicity Study

of PFOS in Rabbits
Test Material Perfluorooctane sulfonic acid potassium salt
(T-6295)
Sponsor : 3M Toxicology Services - Medical Department

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

Sponsor Representative Marvin T. Case, D.V.M,, Ph.D.
3M Toxicology Services
Telephone: 651-733-5180
Facsimile: 651-733-1773

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

Study Location(s)
In vivo Testing Facility Argus Research Laboratories, Inc.
905 Sheehy Drive, Building A
Horsham, PA 19044
Analytical Testing Laboratory 3M Environmental Laboratory
Building 2-3E-09
935 Bush Avenue
St. Paul, MN 55106
3M Environmental Laboratory Page 2 of 10
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Protocol #FACT-TOX-099
Sub-Contract Laboratory Advanced Bioanalytical Services, Inc.

15 Catherwood Road

Ithaca, NY 14850

Battelle Memorial Institute

505 King Avenue

Columbus, Ohio 43201-2693

Proposed Study Timetable

Analytical Start Date June 08, 1999
Analytical Completion Date August 08, 2000
1. Stupy

Oral (stomach tube) developmental toxicity study of PFOS in rabbits

2. PURPOSE

This analytical study is designed to determine levels of potassium perfluorooctanesulfonate
(PFOS) in specimens of liver and serum of rabbits. The in-life portion of this study was
conducted at Argus Research Laboratories, study #418-012. All serum samples will be extracted
and analyzed at Advanced Bioanalytical Services, Inc. and all liver samples extracted and
analyzed at Battelle Memorial Institute. Additional analyses may be performed at the 3M
Environmental Laboratory as methods are developed and validated. . If additional analyses are
performed an amendment to this protocol will be written,

3. REGULATORY COMPLIANCE

This study will be conducted in accordance with the United States Food and Drug
Administration, Good Laboratory Practices Standards, Final Rule 21 CFR 58, with the exception

that analysis of the test material mixture for concentration, solubility, homogeneity, and stability
will not be conducted, and is the responsibility of the Sponsor.

4, QUALITY ASSURANCE

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

The QA Unit at the sub-contract laboratory will audit their study conduct, data, and results report
prior to submitting to the 3M Environmental Laboratory.

3M Environmental Laboratory Page 3 of 10
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Protocol #FACT-TOX-099

5. TEST MATERIAL
5.1 Refer to Argus Research Laboratory protocol for study #418-012,
6. CONTROL MATRICES

6.1 Identification Rabbit liver and serum, traceability numbers will be recorded in the
raw data and included in the final report

6.2 Source Argus Reseacrh Laboratories and/or Sigma Chemical

6.3 Physical Description Rabbit liver and serum

6.4 Purity and Stability Not applicable

6.5 Storage Conditions Frozenat -20°C £ 10°Cor-50°C+10°C

6.6 Reserve Matrix A portion of the control matrix will be retained in the 3M archives
for as long as the quality of the preparation affords evaluation, but not longer than ten
years following the effective date of the final test rule (if applicable).

6.7 Disposition Matrices will be retained at the 3M Environmental Laboratory per GLP
regulation. Certain matrices (feces, urine, and blood) may be disposed after QAU
verification.

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

7. REFERENCE MATERIAL

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

7.2 Source 3M Specialty Chemicals

7.3 Physical Description White powder

7.4 Purity and Stability .Purity = 99%, Stability to be determined by the Sponsor
7.5 Storage Conditions Room temperature

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

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

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

Rabbits were used as the test system and were maintained and dosed as described in
ArgusLaboratories protocol #418-012. The rabbits will be given the test material or control once
daily on days 7 through 20 of presumed gestation. See table 1 for dosage information.

Table 1
Dosage Levels, Concentration, and Volumes

Dosage Number of Dosage Concentration | Dosage Volume
Group rabbits mg/kg/day mg/mL mL/kg

1 22+3* 0.0 0.0 5

2 22+5° 0.1 0.02 5

3 22+3? 1.0 0.2 5

4 22+3* 2.5 0.5 5

5 22+5° 3.75 0.75 5

Rabbits assigned to toxicokinetic evaluation.

9. SPECIMEN AND SAMPLE RECEIPT

The 3M Environmental Laboratory will receive specimens of the following body tissues and
fluids from the indicated points in the study. All specimens will be packed on dry ice for
shipping. See table 2 for specimen information.

Table 2
Specimen Information
Body tissue/fluid Collected Expected # of
specimens
Serum — Dam animals Toxicokinetic Collection — Day 21 19
‘Liver — Dam animals Toxicokinetic Collection — Day 21 19
Fetus — Pooled litter animals Toxicokinetic Collection —~ Day 21 19
Placenta — Pooled litter animals | Toxicokinetic Collection — Day 21 19

Total number of expected specimens: 76
Total number of test animals: 104
Total number of control animals: 25

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

710.1 FACT-M-1.1, Extraction of Potassium Perfluorooctanesulfonate or Other Anionic
Fluorochemical Surfactant from Liver for Analysis Using HPLC-Electrospray/Mass
Spectrometry

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

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

10.4 If analyses are sub-contracted to other laboratories, an amendment will be written to
include their methods and copies of each method will be attached to this protocol.

11.ANALYTICAL METHODS

11.1 FACT-M-2.1, Analysis of Fluorochemicals in Liver Extracts Using HPLC-
Electrospray/Mass Spectrometry

711.2 ETS-8-5.1, Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemicals
in Serum or Other Fluid Extracts Using HPLC-Electrospray/Mass Spectrometry

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

11.4 If analyses are sub-contracted to other laboratories, an amendment will be written to
include their methods and copies of each method will be attached to this protocol.

12.DATA QUALITY OBJECTIVES

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

12.1 Linearity ©*>098 -
12.2 Limits of detection / quantitation
12.2.1 Method Detection Limit (MDL) for PFOS
a) Serum: 1.75 ppb
b) Liver: 15 ppb

12.2.2 Limit of Quantitation (LOQ) — Equal to the lowest acceptable standard in
the calibration curve

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

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

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

13. SUB-CONTRACTED ANALYSIS

13.1 All analyses as detailed in this protocol will be performed at 3M Environmental
Laboratories, Building 2-3E-09, 935 Bush Avenue, St. Paul, MN 55106, at Advanced
Bioanalytical Services, Inc., 15 Catherwood Road, Ithaca, NY 14850, or at Battelle
Memorial Institute, 505 King Avenue, Columbus, Ohio 43201-2693.

13.2 An amendment to this protocol will be written if analyses are performed at
laboratories other than 3M Environmental Laboratories, Advanced Bioanalytical
Services, Inc., or Battelle Memorial Institute.

14, STATISTICAL ANALYSIS

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

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

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

15. REPORT

A report containing all the results of the study will be prepared by the 3M Environmental
Laboratory. If analyses are sub-contracted to other laboratories, each laboratory will prepare a
report and submit it to the 3M Environmental Laboratory for inclusion in the 3M Environmental
Laboratory report. Each report will include, but not be limited to, the following, when
applicable: '

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

15.3 A statement of compliance by the Study Director addressing any exceptions to Good
Laboratory Practice Standards
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15.4 Objectives and procedures as stated in the approved protocol, including any changes
in the original protocol

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

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

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

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

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

15.11 A description of the transformations, calculations, or operations performed on the
data, a summary and analysis of the analytical chemistry data, and a statement of the
conclusions drawn from the analyses

15.12 Statistical methods used to evaluate the data, if applicable

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

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

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

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

amendment, and will be signed by the Study Director.

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

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 those items listed below, will be
retained in the archives of 3M Environmental Laboratory for at least a period of time as specified
by regulation, and as established by 3M Environmental Laboratory Standard Operating
Procedures.

16.1 The following raw data and records will be retained in the study folder in the
study/project archives according to 3M Environmental Laboratory Standard Operating
Procedures:
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16.1.1 Approved protocol and amendments

16.1.2 Study correspondence

16.1.3 Shipping records

16.1.4 Raw data

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

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

16.2.1 Training records

16.2.2 Calibration records

16.2.3 Instrument maintenance logs

16.2.4 Standard Operating Procedures, Equipment Procedures, and Methods

17. SPECIMEN RETENTION

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

18. PROTOCOL AMENDMENTS AND DEVIATIONS

Planned changes to the protocol will be in the form of written amendments signed by the Study
Director and the Sponsor’s Representative. Amendments will be considered as part of the
protocol and will be attached to the final protocol. All changes to the protocol will be indicated
in the final report. Any other changes will be in the form of written deviations, signed by the
Study Director and filed with the raw data.

19.  ATTACHMENTS
19.1 Attachment A Preparatory and analytical methods

3M Environmental Laboratory Page 9 of 10

3M Environmental Laboratory Page 26



BACK TO MAIN

3M Medical Department Study: T-6295.10 Analytical Report: FACT TOX-099
LRN-U2400

Protocol #FACT-TOX-099

20. SIGNATURES

(/? Wi /Cone T s /955

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

A v,

Kristen J. Hansen, Ph.D., 3M Environmental Laboratory Study Director Date
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St. Paul, MN 55106

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

1. PROTOCOL READS: The sub-contract laboratory assigned to extract and analyze the rabbit
serum specimens is listed as:
Advanced Bioanalytical Services, Inc. (ABS)
15 Catherwood Road
Ithaca, NY 14850

AMEND TO READ: The extraction and analysis of the rabbit serum specimens will be sub-
contracted to:

Pace Analytical Services, Inc.

1700 Elm Street, Suite 200

Minneapolis, MN 55414

Note: The serum specimens were sent to ABS on 6/15/99 and will be shipped directly from
ABS to Pace Analytical Services in c/o Jon Berdahl. The specimens will be shipped on dry ice,
overnight and will include the original chain of custody along with all paperwork listing storage
conditions while at ABS. Also, Jon Berdahl at (612) 607-6451 will be notified prior to shipping
these specimens.

REASON: Since ABS hasn't performed a rabbit serum validation, the contract lab extracting and

analyzing the serum specimens was changed to Pace Analytical Services who has completed a
rabbit serum validation.

2. PROTOCOL READS: Section 10.0 and 11.0 list the following methods to use for extraction
and analysis:

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

ETS-8-4.1 “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemxcal
Compounds from Serum or Other Fluid for Analysis Using HPLC-Electrospray/Mass
Spectrometry”

FACT-M-2.1 “Analysis of Fluorochemicals in Liver Extracts Using HPLC-Electrospray/Mass
Spectrometry”

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

AMEND TO READ: The extraction and analytical methods are:

ETS-8-6.0 “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry”
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ETS-8-7.0 “Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds in Liver Extracts Using HPLC-Electrospray/Mass Spectrometry”

REASON: The FACT-M-1.1 and FACT-M-2.1, respectively were updated on 7/22/99 to
ETS-8-6.0 and ETS-8-7.0. These methods were updated to replace the extraction solvent ethyl
acetate with a different extraction solvent MTBE (methyl fert butyl ether), POAA and Monoester
were removed from the standard mix, and M556 was added to the standard mix.

The analytical method was updated to include linear regression with 1/x weighting and a few
minor changes in the HPLC 1100 instrument parameters.

3. PROTOCOL READS: Sections 10.4 and 11.4 state that if analyses are sub-contracted to other
- laboratories, an amendment will be written to include their methods and copies of each
method will be attached to this protocol.

AMEND TO READ: The extraction and analytical methods for rabbit serum at Pace Analytical
Services, Inc. are:

CAG-SP-01.0 “Extraction of Potassium Perfluorooctanesulfonate and Other Fluorochemical
compounds from Serum for Analysis by LC/MS”

CAG-CHR-01.0 “Analysis of Potassium Perfluorooctanesulfonate and Other Fluorochemicals in
Serum Extracts Using LC/MS”

The extraction and analytical methods for rabbit liver at Battelle Memorial Institute are:

“Method for Analysis of Preﬂuorooctane Sulfonate (PFOS) in Rat L1ver by LC/MS/MS, Version
O!!

REASON: The methods listed previously were for extraction and analysis performed at the 3M
Environmental Laboratory. This amendment was written to include the methods to be followed

at the Pace Analytical Services, Inc laboratory and Battelle Memorial Institute.

4. PROTOCOL READS: Section 12.2.1 b) lists liver method detection limit as 15 ppb.
AMEND TO READ: The liver method detection limit is 8.50 ppb (ng/g).

REASON: The validation supporting methods ETS-8-6.0 and ETS-8-7.0 mcluded a lower
method detection limit for PFOS.
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3M Environmental Laboratory

3M Environmental Laboratory

LRN-U2400

Page 32



BACK TO MAIN

3M Medical Department Study: T-6295.10 Analytical Report: FACT TOX-099
LRN-U2400

Protocol LRN-U2400
Amendment Number 2

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 Kristen J.
Hansen, 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, Kristen Hansen,
has been reassigned to the role of Principle Analytical Investigator.
REASON: '
The role of study director was reassigned in an effort to ensure compliance with
Good Laboratory Practice Standards that outline study personnel requirements
(refer to 21 CFR Part 58.

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
sponsor role was reassigned. In this manner, personnel responsibilities and
workload are more evenly balanced.

3. PROTOCOL READS:
17. Specimen Retention:
Specimens will be maintained in the 3M Environmental Laboratory specimen
archives for a period of time as specified by regulation or as long as the quality of
the preparation affords evaluation, but not longer than ten years following the
effective date of the final test rule (if applicable), and as established by 3M
Environmental Laboratory Standard Operating FProcedures.
AMEND TO READ:
17. Specimen Retention:
Specimens wilt be maintained in the 3M Environmental Laboratory specimen
archives. Any specimens sent to sub-contract laboratories will be returned to the 3M
Environ- mental Laboratory upon completion of analysis and submission of the sub-
contract laboratory(s) final report. Specimens analyzed at sub-contract laboratories
will be returned with the following documentation: the signed original chain of
custody and records of storage conditions while at the sub-contract facility.
REASON:
To define in detail the appropriate disposition of specimens analyzed at subcontract
laboratories.
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4. PROTOCOL READS:
Section 16 states that the following raw data and records wil! be retained in the
study folder in the archives according to AMDT-S-8: Approved protocol and
amendments; study correspondence; shipping records; raw data; approved final
report (original signed copy); and electronic copies of data. Additionally, Section 16
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 Procedures, and Methods; and appropriate specimens.
AMEND TO READ:
Section 16 states: “The original data, or copies thereof, will be available at the 3M
Environmental Laboratory to facilitate audits of the study during its progress and
before acceptance of the final report. When the final report is completed, all original
paper data, including: approved protocol and amendments, study correspondence,
shipping records, raw data, approved final report, and electronic copies of data will
be retained in the archives of the 3M Environmental Laboratory. All corresponding
training records, calibration records, instrument maintenance logs, standard
operating procedures, equipment procedures, and methods will be retained in the
archives of the facility performing each analysis.
REASON:
To direct subcontract laboratories in the disposition of the items listed above.

5. PROTOCOL READS:

2. Purpose
This analytical study is designed to determine levels of potassium
perfluorooctanesuifonate (PFOS) in specimens cf liver and serum of rabbits.
AMEND TO READ:

2, Purpose
This analytical study is designed to determine levels of potassnum
perfluorooctanesulfonate (PFOS) in specimens of liver, serum, and fetal tissues of
rabbits.
REASON:

The study sponsor requested the addition of fetal tissue analyses.

Note: At the time that this amendment was produced, a method for the determination
of PFOS in fetal tissue is under development. When the method is approved and
validated, another amendment will be written to address the use of the additional
method.
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Amendment Approval

M 2. Z()W F.'!éfwzg 0, 200

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

Loho Koo (1 Eety 2000

Kristen J. Hansen, Ph.D., Outgoing Study Director Date
/)
/ o F:b@"—u.a " 944—&
MarvinT. Case, D.V.M,, Ph.D., Incoming Study Director Dat¢
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This amendment modifies the following portion(s) of the protocol:

1. PROTOCOL READS:
3M FACT TOX-099 proTOCOL: Sub-Contract Laboratory heading under Study Location
lists Battelle Memorial Institute.
2. PURPOSE—AII liver samples will be extracted and analyzed at Battelle Memorial Institute.
13. SUB-CONTRACTED ANALYSIS—ALIl analyses as detailed in this protocol will be
performed at 3M Environmental Laboratory, Advanced Bioanalytical Services, or Battelle
Memorial Institute.

AMEND TO READ: .

Remove Battelle Memorial Institute as a subcontract laboratory under the Study Location
heading.

2. Change to state that all liver samples will be extracted and analyzed at 3M Environmental
Laboratory.

13. Change to state that all analyses as detailed in this protocol will be performed at 3M
Environmental Laboratory or Advanced Bioanalytical Services.

REASON: ‘
3M Environmental Laboratory is able to meet the analytical needs of the study.

2. PROTOCOL READS:
3M FACT TOX-099 prOTOCOL:
10. PREPARATORY METHODS & 11. ANALYTICAL METHODS—The amended protocol states
the liver methods are ETS-8-6.0 and ETS-8-7.0.

AMEND TO READ:
Change to specify: Use the most current version of the methods listed in both sections.

REASON:
To specify that the most current version of the preparatory and analytical methods should be
used during the course of the study.,
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3. PROTOCOL READS:
The amended 3M ANALYTICAL PROTOCOL FACT-TOX-099 (Amendment No. 2) states that
Marvin T. Case replaces Kristen J. Hansen as the study director. Kristen J. Hansen was
reassigned the role of Principle Analytical Investigator. John L. Butenhoff was reassigned the
role of Sponsor Representative,

AMEND TO READ:
Kristen J. Hansen was reassigned to the role of Principal (corrected spelling) Analytical
Investigator.

REASON:
Corrected spelling of Principal.

Amendment Approval

o 2. Bmats 5~ Iﬂé/m

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

%M&M Tdgt 2vv0

Martin T. Case, D.V.M., Ph.D.,, Study Director ’ Date
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3M Laboratory Request No. U2400

3M Environmental Laboratory

3M Environmental Laboratory

LRN-U2400

Page 39



BACK TO MAIN

3M Medical Department Study: T-6295.10 Analytical Report: FACT TOX-099
LRN-U2400

Protocol #FACT TOX-099
Amendment 4

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

1. PROTOCOL READS:
SuB-CONTRACT LABORATORIES: The amended protocol (Amendment No. 1) lists Pace
Analytical Services, Inc. as the sub-contract laboratory for the extraction and analysis of rabbit
sera specimens.
The amended protocol (Amendment No. 3) states that all liver samples will be extracted and
analyzed at 3M Environmental Laboratory.
Section 2. Purpose—The amended protocol states that all serum samples will be extracted
and analyzed at Pace Analytical Services, Inc. and all liver samples will be extracted and
analyzed at 3M Environmental Laboratory.
SECTION 13. SUB-CONTRACTED ANALYSIS: The amended protocol states that all analyses as
detailed in this protocol will be performed at 3M Environmental Laboratories or at Pace
Analytical, Inc.

AMEND TO READ:

Page 3, Study Locations, Sub-Contract Laboratories: Add Pace Tier II as a sub-contract
laboratory.

2. Purpose: Change to state that all liver and sera samples will be extracted at the Pace Tier II
facility. All liver and sera samples will be analyzed at 3M Environmental Laboratory.

13.1 Sub-Contracted Analysis: Change to say that liver and sera extractions for this protocol
will be performed at the Pace Tier II facility. Change to say that all liver and sera analyses as
detailed in this protocol will be performed at 3M Environmental Laboratory.

REASON:
Pace Tier IT and 3M Environmental Laboratory are able to meet the needs of the study.

2. PROTOCOL READS:

SEcCTION 13. SUB-CONTRACTED ANALYSIS No SOPs are listed for the sub-contract
laboratory.

AMEND TO READ:

Add to Section 13: Pace Analytical Services, Inc, (Pace—Tier II Facility, Minneapolis, MN)
will be performing the extraction of samples for analyses of liver and sera specimens. All
extracted samples will be shipped to the 3M Environmental Laboratory for analysis. Pace will
follow all applicable 3M Environmental Laboratory Standard Operating Procedures and the
following Pace Standard Operating Procedures:

PSS-Admin-01 Quality System

PSS-DC-05 Lab Notebooks, Logbooks, and Phone Logs
PSS-0OPS-01 Use and Maintenance of Ultra-Turrax T25 Homogenizer
PSS-OPS-02 Raw Data

PSS-OPS-03 Hazardous Waste Disposal

3M Environmental Laboratory
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PSS-OPS-04 Use and Maintenance of N-Evap Analytical Evaporator
PSS-OPS-05 Use of Compressed Gases in the Laboratory
PSS-OPS-06 Use and Maintenance of NANOpure II Water Purification System
PSS-OPS-07 Cleaning Non-disposable Volumetric Pipettes
PSS-OPS-08 Laboratory Calculations
PSS-OPS-13 Use and Maintenance of Lab Refrigerators, Freezers, and Ovens
PSS-OPS-15 Glassware Cleaning
PSS-OPS-16 Use and Maintenance of the Fisher Scientific Isotemp Freezer
PSS-OPS-31 Use and Maintenance of Shakers (Use for Shaker Only)
PSS-OPS-32 Operation, Maintenance and Calibration of Laboratory Centrifuges
ETS-9-40 Operation and Maintenance of Shakers and Vortex Mixers
(3M Lab) (Use for Vortex Mixer Only)
PSS-OPS-37 - Operation, Maintenance, and Calibration of pH Meters and pH Electrodes
PSS-MTR-01 Calibration of Certified Weight Set
PSS-MTR-02 Calibration of Certified Thermometers/Thermocouples
PSS-MTR-06 Verification of Calibration of the Eppendorf Pipettor
PSS-MTR-08 Verification of Calibration and Use of Analytical Balances
PSS-MC-01 Purchasing of Laboratory Supplies
PSS-ARC-02 Disposition of Archive Materials
PSS-DM-03 Statistical Evaluation of Data

REASON: All extractions for liver and sera samples will be performed at Pace Tier II, using the
above SOPs.

3. 3. PROTOCOL READS:
SECTION 13. SUuB-CONTRACTED ANALYSIS: No methods are listed for the sub-contract
laboratory. Under Preparatory Methods, ETS-8-4.1 is listed as the method for serum
extraction. Under Analytical Methods, ETS-8-5.1 is listed as the method for serum analysis.
The amended protocol (Amendment No. 1) lists ETS-8-6.0 and ETS-8-7.0 as the methods to
use for extraction and analysis of liver samples.

AMEND TO READ:
The following 3M Environmental Laboratory methods will be used for liver and sera extractions
and analyses: ’

ETS-8-4 Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical

3M Environmental Laboratory
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Amendment 4

Electrospray/Mass Spectrometry

ETS-8-5 Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemicals
in Serum or Other Fluid Extracts Using HPLC-Electrospray/Mass
Spectrometry

ETS-8-6 Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Liver for Analysis Using HPLC-Electrospray/Mass
Spectrometry

ETS-8-7 Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds in Liver Extracts Using HPLC-Electrospray/Mass
Spectrometry

REASON:

To clarify the methods to use for extraction and analyses of TOX-099 liver and sera samples.

3M Environmental Laboratory
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Protocol #FACT TOX-099
Amendment 4

Amendment Approval

G~ 2o Ko b A/ | Oetobon . zZood

John L. Butenhoff, Ph.D., Sponsor Representative . Date
Marvin T. Case, D.V.M., Ph.D., Study Director Date

3M Environmental Laboratory
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Record of Deviation

1. Identification

Study / Project No.

70X-999 Fgup 4180l
Deviation Type g sorp P Method O Equipment Procedure
(Check one) O Protocol O Other:
' Document Number . Date(s) of occurrence -
ETS-F-4/ LT5-8-¢.0 e 0/t /00
’ 1l. Description:
Required Procedure/process:

T(jln& L pnter ;s fegw"’ed. Gr 6L P Studies

Actual Procedure/process:

T7e. ﬁﬁge oF A1010p UIT. buodtrused Qo r+ug S‘(‘vw(u aF
Tier2' [ Vnbinhown. , -

1il. Actions Taken:
(such as amendment issued, SOP revision, etc.)

The Trer 2 ag‘ﬂ% . %4§r zg.‘as ﬁ%ﬁz +<Stin g
The résultz. ok bca 1S Stuely wben

+&uu ve vecerped

Recorded By . i Date

W /3//00

o IV. Impact on Study/ Pro]ect

bh (1 /1300

Authorized By (Study Director / Project Lead) Bate

%ﬂw«?&«.mmm /?‘/"7 @ﬂ%?lﬁc oc

Sponacs. Tohn Bubtahotl Skda Direddor. Mory Cose )
3M Environmental Laboratory Deviation No. l

Form ETS-4-8.0 (assigned by Study Director or Project Lead at the end of study or project)
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Pace Analytical Services, inc.

' ™ 1700 Eim Slreal, Suite 200
a C 3 AnaMI Ca/ Minneagolis, MN 55414
www.pacelabs.com ' thFaxf gggg; ggg
October 30, 2000
Mr. Wade Scheil
M Envirormental Laboratory
935 Bush Ave.
Bldg. 2-3E-09

St. Paul, MN 55144
RE: Pace Project Mumber: 1037874 .
Client Project ID: Water Quality Checks-T2
Dear Mr. Scheil:
Enclosed are the analytical results for sample(s) received by the laboratory on October 18, 2000. If you have any

questions concerning this report, please feel free to contact me.

Sincerely,

L N

Andrea Nemitz
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS

 This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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Analytical Report: FACT TOX-099

aceAnalytical”

www.pacelabs.com

M Envirommental Laboratory
135 Bush Ave.

dg. 2-3E-09

,t. Paul, MN 55144

attn: Mr. Wade Schetl
hone: 612-77&5233

. 3011d results are reported on a_wet weight basis

LRN-U2400

Pace Analytical Services, Inc,
1700 Eim Street, Suite 200
Minneapolis, MN 55414
Phone: 6126071700
Fax: 612.607.6444
DATE: 10/30/00
PAGE: 1

Pace Project Number: 1037874
CHent Project ID: Water Quality Checks-T2

ace Sample No: 102339926
Jlient Sample ID: TIER IT WATER SAMPLE

‘arameters Results Units

-------------------------------------------------

fetals

Metals, Trace ICP Method: EPA 6010
Sodium ND ug/l

Date Digested

let Chemistry

Date Collected: 10/18/00 Hatrix: Water
Pate Received: 10/18/00

PRL Analyzed Analyst CAS# Footnotes

...........................................

Prep Method: EPA 3010
1000 10/28/00 BDA  7440-23-5
10719700

Specific Conductance Method: EPA 120.1 Prep Method: EPA 120.1
Specific Conductance 2 ushos/ca 1 10/18/00 JM1

pH, Water Method: EPA 150.1 Prep Method: EPA 150.1
pH 5.5 0.1 10/18/00 M1

Anions, Ion Chromatography Hethod: EPA 300.0 ‘ Prep Method: EPA 300.0
Chloride N mg/1 1 10/24/00 BKR

Total Organic Carbon Method: SM 5310 Prep Method: SM 5310
Total Organic Carbon N wg/1 1 10/20/00 BKR  7440-44-0

REPORT OF LABORATORY ANALYSIS

~ This report shatl not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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Ace Analytical”

www.pacelabs.com

LRN-U2400

Pace Analytical Services, Ing.
1700 Eim Stregt, Suite 200
Minneapolis, MN 55414

Phone: 612.607.1700

Fax: 612.607.6444
DATE: 10/30/00
PAGE: 2
Pace Project Number: 1037874
Client Project ID: Water Quality Checks-T2

ARAMETER FOOTNOTES ‘
] Not Detected
¢ Not Calculable

RL ~ Pace Reporting Limit

) -

3M Environmental Laboratory

REPORT OF LABORATORY ANALYSIS

r This report shall not be reproduced, except in full,
without ihe written consent of Pace Analytical Services, inc.
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Analytical Report: FACT TOX-099

LRN-U2400
Pace Anaiytical Services, Inc.
A / . lvu 1700 Eim Street, Suite 200
daCeANa ytlca Minnzapolis, MN 55414
www.pacelabs.com Phone: 612.607.1700
) Fax: 612.607.6444
QUALITY CONTROL DATA DATE: 10/30/00
: PAGE: 3
M Environmental Laboratory Pace Project Number: 1037874
135 Bush Ave. Client Project ID: Water Quality Checks-T2
1dg. 2-3E-09 )
it. Paul, MN 55144
ittn: Mr. Wade Scheil
‘hone: 612-778-5233
X Batch ID: 51031 - QC Batch Method: EPA 120.1 - ’
nalysis Method: EPA 120. 1 Analysis Description: Specific Cund:ctance
Associated Pace Samples: 102339926
{ETHOD BLANK: 102340106
\ssociated Pace Samples:
102339926
Method
Blank
Jarameter Units Result PRL Footnotes
specific Conductance umhos/cs 1 1
AMPLE DUPLICATE: 102340114
Dup.
darameter " Units 102339926 Result RPD Footnotes
Specific Conductance umhos/ca 2.000 2.000 0
1Y
REPORT OF LABORATORY ANALYSIS
» This report shall not be reproduced, except in tull,
without the written consent of Pace Analytical Services, Inc.
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Analytical Report: FACT TOX-099

LRN-U2400

Pace Analytical Sarvices, Inc.

o ™ 1700 Eim Street, Suite 200
ace Analytical s W S5
www.pacelabs.com Phone: 612.607,1700
Fax: 612.607.6444
QUALITY CONTROL DATA DATE: 10/30/00
PAGE: 4
‘¥ Envirormental Laboratory Pace Project Number: 1037874
135 Bush Ave. Client Project ID: Water Quality Checks-T2
.1dg. 2-3E-09 )
it. Paul, MN 55144
ttn: Mr. Wade Scheil
hone: 612-778-5233
X Batch ID: 51032 QC Batch Method: EPA 150.1 -
nalysis Method: EPA 150.1 Analysis Description: pH, Water
\ssociated Pace Samples: 102339926

ABORATORY CONTROL SAMPLE: 102340130

Spike LGS Spike
‘arameter Units Conc. Result X Rec Footnotes R
;{ ....................................... 5000 5000 ..... 101 ............
SAMPLE DUPLICATE: 102340122
‘arameter ' Units 102338563 :‘ez;ﬂt RPD Footnates
;1 ...................................... 3200 ..... azoo ..... o ..............

REPORT OF LABORATORY ANALYSIS

~ This report shall not be reproducec!, except in full,
without the written consent of Pace Analytical Services, Inc.
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Analytical Report: FACT TOX-099

ace Analytical

www.pacsiabs.com

QUALITY CONTROL DATA

¥ Environmental Laboratory
35 Bush Ave,

ldg. 2-3E-09

t. Paul, MN 55144

ttn: Mr. Wade Scheil
hone: 612-778-5233

C Batch ID: 51059
nalysis Method: EPA 6010

LRN-U2400

Pace Anslylical Services, Inc.
1700 Eim Streel, Suite 200
Minneapolis, MN 55414

Phone: 612.607.1700
Fax: 612.607.6444
DATE: 10/30/00
PAGE: 5

Pace Project Mumber: 1037874
Client Project ID: Water Quality Checks-T2

QC Batch Method: EPA 3010
Analysis Description: Metals, Trace ICP

ssociated Pace Samples: 102339926
ETHOD BLANK: 102340494
ssociated Pace Samples:
102339926

Method

Blank
arameter Units Result PRL Footnotes
odium ug/ ND 1000
ATRIX SPIKE & MATRIX SPIKE DUPLICATE: 102340510 102340528 Matrix Matrix Spike

Spike  Spike Spike Sp. Dup.  Dup
arameter Units 102339124 Conc.  Result % Rec Result X Rec RPD Footnotes
odium uw 0 50000 61210 122 58410 117 5§ 1
ABORATORY CONTROL SAMPLE: 102340502
Spike LCS Spike

arameter Units Conc. Result , X Rec Footnotes
odium ug/l 50000 59230 118

3M Environmental Laboratory

REPORT OF LABORATORY ANALYSIS

r This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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Pace Anslytical Servicss, Inc.

A l R - 1700 Elm Street, Suite 200
ace Analytical Mmool W0 5514
www.pacelabs.com Phone: 612.607.1700
Fax: 612.607.6444
QUALITY CONTROL DATA DATE: 10/30/00
PAGE: 6
M Environmental Laboratory Pace Project Number: 1037874
35 Bush Ave. Client Project ID: Water Quality Checks-T2
1dg. 2-3E-09 ’
t. Paul, MN 55144
££tn: Mr, Wade Scheil
‘hone: 612-778-5233
X Batch ID: 51065 QC Batch Method: EPA 300.0 .
nalysis Method: €PA 300.0 Anmalysis Description: Anions, Ion Chromatography
wsociated Pace Samples: 102339926
ETHOD BLANK: 102340734
ssociated Pace Samples:
102339926
Method
Blank
arameter Units Result PRL Footnotes
hloride g/l 1.1 1
ATRIX SPIKE & MATRIX SPIKE DUPLICATE: 102340742 102340759 Matrix Matrix Spike
. Spike  Spike Spike Sp. Dup.  Oup
Jarameter - Units 102339710 Conc.  Result S Rec Result - 2 Rec RPD Footnotes
‘hioride ng/1 48.68 50 95.38 93.4 93.66 9%.0 4 2.2
~ ABORATORY CONTROL SAMPLE & LCSD: 102340767 102340775 Spike
i Spike 1CS Spike LCSD Dup
‘arameter Units Conc. Result , % Rec Result X Rec RPD  Footnotes
‘hloride m/l 5.000 5.320 106 5.200 104 2 2,2

REPORT OF LABORATORY ANALYSIS

» This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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Pace Analytical Services, Inc.

. ™ 1700 Eim Slreet, Suile 200
ace Ana/ytlca/ Minneapolis, MN 55414
www.pacelsbs.com ' Phone: 612.607.1700
Fax: 612.607.6444
QUALITY CONTROL DATA DATE: 10/30/00
PAGE: 7
M Envirormental Laboratory Pace Project Number: 1037874
35 Bush Ave. Clent Project ID: Water Quality Checks-T2
1dg. 2-3E-09 :
t. Paul, MN 55144

ttn: Hr. Wade Scheil
thone: 612-778-5233

. X Batch ID: 51099 (C Batch Method: SH 5310
:nalysis Method: SM 5310 Analysis Description: Total Organic Carbon
\ssociated Pace Samples: 102339926

IETHOD BLANK: 102343464
\ssociated Pace Samples:

102339926
Method
. Blank
Jarameter Units Result PRL Footnotes
“otal Organic Carbon g/ ND 1
ATRIX SPIKE & MATRIX SPIKE DUPLICATE: 102343472 102343480 Matrix Matrix Spike
) Spike  Spike Spike Sp. Dup. Dup
Jarameter Units 603882358 Conc.  Result % Rec Result - X Rec RPD Footnotes
Total drganic Carbon ng/l 6.320 2.000 8.850 126  8.980 133 5 3.3
ABORATORY CONTROL SAMPLE & LCSD: 102343506 102343514 Spike
: , Spike LCS Spike LCSD Dup
arameter Units Conc. Result v YRec Result X Rec RPD  Footnotes
{otal Organic Carbon g/l 5.000 5.280 106 5.290 106 0
SAMPLE DUPLICATE: 102343498
Oup.
Jarameter Units 102339926 Result RPD Footnotes
Total Organic_ Carbon mg/1 NO ND NC

REPORT OF LABORATORY ANALYSIS

» This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services. Inc.
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I3 ™~ im vite
ace Analytical it i S50
www.pacslabs.com " Phona: 612.607,1700
Fax; 612.607.6444

DATE: 10/30/00
PAGE: 8

Pace Project Mumber: 1037874
Client Project ID: Water Quality Checks-T2

JALLTY CONTROL DATA PARAETER FOGTNOTES

onsistent with EPA guidelines unrounded concentrations are displayed and have been used to calculate X Rec and RPD values,

D
c
RL

4

N j,.‘ 3]

Not Detected

Not Calculable

Pace Reporting Linit

Relative Percent Difference

The MS was out of our QC limits but the MSD was acceptable. -

Analyte is found in the associated blank as well as in the sample (CLP B-Flag). .. -

The spike recovery was outside acceptance Timits for the ¥S and /or MSD due to latr‘lx 1nterference The LCS and/or
LCSD were within acceptance limits showing that the laboratory s in control and the data is acceptable.

REPORT OF LABORATORY ANALYSIS

» This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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LRN-U2400
Psce Analytical 9256"7‘1”' Blnc.
. ~ oiral Bivd.
ace Analytical Lo 56576
www.pacelabs.com Phone: 913.599.5665

Fax: 913.599.1759

DATE: 10/24/00
PAGE: 1

INNESOTA LABORATORY
ACE ANALYTICAL SERVICES
700 ELM STREET SUITE 200
INNEAPOLIS, MN 55414

ttn: PROJECT MANAGER
hone: (612)544.-3435

olid results are reported on a wet weight basis

Pace Project Number: 6045897

Client Project ID: SCIENCE SOLUTIONS/1037874

Matrix: Water

ace Sample No: 603917352 Date Collected:  10/18/00
1ient Sample ID: TIER II WATER SAMPLE Date Received:  10/21/00
arameters Results PRL Analyzed Analyst CASH# Footnotes
et Chemistry
Stlica, Total Method: EPA 375.3 Prep Method: EPA 375.3
Silica N 1 10/23/00 W6 7631-86-9
Resistivity Method: Prep Method:
Resisitivity 150000 100 10/22/00 JC

REPORT OF LABORATORY ANALYSIS

r

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.
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3M Medical Department Study: T-6295.10 Analytical Report: FACT TOX-099
LRN-U2400
. Pace Analytical Services, Inc.
An ¢ I~ 9608 Loiret Bivd.
ace Anaiviica Lenexa, KS 66219

Fax: 913.599.1759
DATE: 10/24/00
PAGE: 2

Pace Project Number: 6045897
Clfent Project ID: SCIENCE SOLUTIONS/1037874

'ARAMETER FOOTNOTES

0 Not Detected
i Not Calculable
k(8 Pace Reporting Limit

PR
g
*

REPORT OF LABORATORY ANALYSIS

This raport shall not be reproduced, axcept in full,
wﬁhout the written consent of Pace Analytical Services, Inc.
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Analytical Report: FACT TOX-099

2ce Analytical”

www.pacelabs.com

QUALITY CONTROL DATA

4INNESOTA LABORATORY
'ACE ANALYTICAL SERVICES
1700 ELM STREET SUITE 200
JINNEAROLIS, MN 55414

Attn: PROJECT MANAGER
% hone: (612)544-3435

' patch ID: 93019
analysis Method: EPA 375.3

QC Batch Method: EPA 375.3
Analysis Description: Stlica, Total

LRN-U2400
Pace Analylical Sarvices, Inc.
9608 Loirst Bivd.
Lenexa, KS 66219
Phone: 913.599.5665
Fax: 913.599.1759
DATE: 10/24/00
PAGE: 3

Pace Project Number: 6045897
Cltent Project ID: SCIENCE SOLUTIONS/1037874

Associated Pace Samples: 603917352
JETHOD BLANK: 603919127
Associated Pace Samples:.
603917352
Method
8lank
Sarameter Units Result PRL Footnotes
Silica ng/1 ND 1
{ATRIX SPIKE: 603919135 Matrix
: Spike  Spike Spike
Jarameter Units 603886300 Conc.  Result T Rec Footnotes
Silica wg/} 20,91 10 29.12 82.1
-ABORATCRY CONTROL SAMPLE: 603919150
Spike LCS & Spike
Jarameter Units Conc. Result % Rec Footnotes
Silica »g/1 10 5.830 58.3
SAMPLE DUPLICATE: 603919143
Dup.
Sarameter Units 603886300 Result RPD Footnotes
Silica ngN 20.90 19.30 8

REPORT OF LABORATORY ANALYSIS

~ This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Seevices, Inc,
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3M Medical Department Study: T-6295.10 Analytical Report: FACT TOX-099
' LRN-U2400
: Pace Analytical Services, Inc.
. ™ 9608 Loiret Bivd,
ace Analytical Line 18 2078
www.pacelabs.com " Phone: 913.599.5665

Fax: 913.599.1759
DATE: 10/24/00
PAGE: 4

Pace Project Number: 6045897
Client Project 1D: SCIENCE SOLUTIONS/1037874

ALITY CONTROL DATA PARAMETER FOOTNOTES

msistent with EPA guidelines unrounded concentrations are displayed and have been used to calculate $ Rec and RPD values.
1 Not Detected ’ .

. Not Calculable _

L Pace Reporting Linit

D Relative Percent Difference .

e

1

el

REPORT OF LABORATORY ANALYSIS

, This report shalt not be raproduced, except in full,
without the written consent of Pace Analytical Services, inc.
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Record of Deviation

l. Identification

Study / Project No. FACT-TOX-099 Argus 418-012
Deviation Type g sop X Method (3 Equipment Procedure
(Check one) O Protocol O Other:
Document Number(s): ETS-8-7.0 Date(s) of occurrence:
12/21/00
ll. Description:
Required Procedure/process:
Section 14.4.1 states the matrix spike percent recoveries must be within +/- 30% of the spiked
concentration.
Actual Procedure/process:

The liver matrix spike (8553F-MS-250 ppb-3) percent recovery was 156% and the mean matrix
spike/matrix spike duplicate percent recovery was 138%.

Hl. Actions Taken:
(such as amendment issued, SOP revision, etc.)
This deviation was written.

Recorded By Date

O A Clupas 01 [bafo,

IV. Impact on Study / Project
Gl txtvacks may be bmadb;m A stntermendt ikl ke aAdeA fo fre

[inal rcport. 4n ol/oz/0f
Authorized By (Study Director / Project Lead) i Date
ol TECAGES P Oy o d e
S‘wnaor p:.peun*ahw,l Tohn Budenhold S*uda Dircdor: Moevin Case

1?0

3M Environmental Laboratory Deviation No. 2
Form ETS-4-8.0 (assigned by Study Director or Project Lead at the end of study or project)
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Record of Deviation

I. Identification

Study / Project No. FACT-TOX-099 Argus 418-012
Deviation Type asop X Method (O Equipment Procedure
(Check one) O Protocol O Other:
Document Number(s): ETS-8-7.0 | Date(s) of occurrence:
i Entire study

ll. Description:

Required Procedure/process:
Section 13.1.6 describes the calculatipns that should be used to convert extract concentration to
matrix concentration,

Actual Procedure/process:

In order to accommodate purity information, the actual calculation used varied somewhat from
that written in section 13.1.6. Two additional factors, salt correction and standard purity, were
added. The first accommodates the mass difference between the analytical standard

"| (C8F17S03K) and the target analyte (C8F17S03-), while the second addresses the purity of the
| analytical reference material, determined after the study was completed.

lil. Actions Taken: _
(such as amendment issued, SOP revision, etc.)

This deviation was written.

Recorded By Date
él, /2/20/vD

IV. Impact on Study / Project

The updated calculations accommodate new information and are an improvement. No adverse
affect on the study. Lh _12[30/00

Authorized By (Study Director / Project Lead) " Dafe

Pl it wldi ﬂ'”w’mm’r@ }704/*”?

Spoaser Repre unta by Toha Bubenhoit Sk 6 . C
W y [} .
3M Environmental Laborator;: urenhe &3 uu‘*w Mor Case Deviation No. 3
Form ETS-4-8.0 (assigned by Study Dircctor or Project Lead at the end of study or project)
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Appendix C: Extraction and Analytical Methods

This appendix includes the following methods:

e ETS-8-4, “Extraction of Potassium Perfluorooctanesulfonate or other Fluorochemical Compounds
from Serum for Analysis using HPLC-Electrospray/Mass Spectrometry,” (14 pages)

o ETS-8-6, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical Compounds
from Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry”, (14 pages)

o ETS-8-5, “Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemicals in Serum
Extracts Using HPLC-Electrospray/Mass Spectrometry” (9 pages)

o ETS-8-7, “Analysis of Potassium Perfluorooctanesulfonate or other Fluorochemicals in Liver
Extracts Using HPLC-Electrospray/Mass Spectrometry” (10 pages)
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3M ENVIRONMENTAL LABORATORY

METHOD

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

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

Revision Date: 4/27/29

.Author: Lisa Clemen, Glenn Langenburg

Approved By: |
] J “/i1 /55
Laboratory Manager Date
Viden ,(L___— | | 99
Group Leader Date
o A Cloni, | 01/26/99

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 o 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-tert-butyl ether (MtBE). In this method, seven
fluorochemicals were extracted: PFOS, PFOSA, PFOSAA, EtFOSE-OH, PFOSEA,
MS556, and surrogate standard (see 3.0 Deﬁnitions). An ion pairing reagent is added to
the sample and the analyte ion pair is partitioned into MtBE. The MtBE extract is
removed and put onto a nitrogen evaporator until dry. Each extract is reconstituted in 1.0
mL of methanol, then filtered through a 3 cc pla<.tlc 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 appropnate
methods.

______D_FINITIONS ,
3.1 PFOS: perﬂuorooctanesulfonate (anion of potassium salt) C,F,,SO,
- 3.2 PFOSA: perfluorooctane sulfonylamide C,F,,SO,NH,

‘33 PFOSAA: perfluorooctane sulfonylamido (ethyl)acetate C,F,,SO,N(CH,CH,)CH,CO;,

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

3.5 PFOSEA: perﬂudrooctane sulfonyl ethylamide CgF,,.SO,N(CH,CH,)H
3.6 M556: C,F,,SO,NH)(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 lé.bomtory coats, goggles, and gloves when
handling animal tissue, which may contain pathogens.

5.0 INTERFERENCES
5.1 Thereareno interferences known at this time.

6.0 EQUIPMENT

6.1 The following eqmpment 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 YWR

ETS-8-4.1 : Page 2 of 14
Extraction of PFOS fror Serum

3M Environmental Laboratory ' Page 62



BACK TO MAIN

3M Medical Department Study: T-6295.10 Analytical Report: FACT TOX-099

LRN-U2400

6.1.4 Nitrogen evaporator, Organomation
6.1.5 Balance (+ 0.100 g)

7.0_SUPPLIES AND MATERIALS
7.1 Gloves
7.2  Eppendorf or disposable pipettes
7.3  Nalgene bottles, capable of holding 250 mL and 1 L
7.4  Volumetric flasks, glass, type A
75  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, hylon, 0.2 pm, 25 mm
7.13 Timer
7.14 Crimp cap autovials and caps
. 715 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 used in this miethod should
be Milli-Q™ water and may be provided by a Milli-Q TOC Plus™ system

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

8.3  Tetrabutylammonium hydrogen sulfaté(TBA), Kodak or equivalent

8.4  Sodium carbonate (Na,CQ,), 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 ' Page 3 of 14
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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 MS556 (3M Specialty Chemical Division), molecular weight = 557

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

8.9.8 Other fluorochemicals, as appropriate
- 8.10 Reagent preparation

NOTE: When preparing largef volumes than listed m 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. Storeinal 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
3 ,Millime 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. Storein a1 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 ina 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 methano! for a stock standard of approximately 1000 ppm
(ng/mL).

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

8.11.6 Dilute working standard 1 with methanol for a working standard 2 solution of
approx. 5.0 ppm.
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8.11.7 Dilute working standard 1 with methanol for a working standard 3 solution of
approx. 0.50 ppm. ’

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;;80,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
9.2

10.0 QUALITY CONTROL

10.1

10.2

103

3M i=nvironmental Laboratory

All samples are received frozen and must be kept frozen until the extraction is perforrned
Allow samples to thaw to room temperature prior to extraction.

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 proceduxe and use as
matrix blanks. See 11.1.4.

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 A
" matrix received with each sample set.

10.2.3 Expected concentrations will fall in the 1md-range of the mmal 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.

Continuing calibration checks

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

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

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

ETS-8-4.1 Page 5 of 14
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10.3.4 The expected concentrations will fall within the mid-range of the initial ‘
calibration curve. Additional splkes may be included that fall in the Iow-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  Bxtract 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 roora 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.
124 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, mcludmg 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.

{ 129 Check to ensure the 0.5 M TBA reagent is at pEl 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/sodmm
bicarbonate buffer.

12.11 Using an Oxford Dispenser, add 5 mL methyl-ter¢-butyl ether.

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

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

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

1217 Add 1.0 mL of methanol to each centrifuge tube using a graduated pipette.
12.18 Vortex mix for 30 seconds.

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

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

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

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

13.0 DATA ANALYSIS AND CALCULATIONS _
13.1 Calculations

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

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

Final Concentration (ng/mL) of PFOS in matrix

14.0 METHOD PERFORMANCE

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

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

14.2.1 Method blanks and matrix blanks.

14.2.2. Matrix spike and matrix spike duplicate samples to determine accurécy 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 contamers ‘
located in the laboratory.
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16.0 RECORDS
16.1 Complete the extraction worksheet attached to this method, and tape in the study
notebook or include in the 3-ring study binder, as appropriate.
17.0 _ATTACHMENTS
17.1  Attachment A, Extraction worksheet
17.2  Attachment B, MDL/LOQ values and summary
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 A
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. :
ETS-8-4.1 Page 9 of 14
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Extraction Worksheet ETS-8-4.1
Study # Surrogate Std FC-Mix FC-Mix FC-Mix Comments
Matrix approX. ppm | approx.0.5pm | approx.5ppm | approx. S0 ppm
Box # actual  ppm | actual ppm | actual ppm | actual ppm
Wk/Day, # # #
DateSpiked/Analyst
CCVv
MS
- MSD
| Blank Std# amount = : mL
Serum Extraction Method : “Date & Initials
Vortex 15 sec. ) .
Pipette Matrix _ Volume mL
Pipette 1 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-
__'S_lﬁ_ke 20 min. Shaker - speed:
Centrifuge 20-25 min. Centrifugs speed:
Remove a 4 mL aliquot of organic layer
{ Put on Nitrogen Evaparator to dryness Temperature:
Add methanol Volume mL TN-A-
Vortex 30 sec.
Filter using a 3cc B-D Sm’nge with a 0.2um filter into a 1.5 mL autosample vial

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

Attachment A ETS-8-4.1
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MDL/LOQ values for rabbit serum

Compound | MDL | LOQ { Linear Calibration Range (LCR) _
(ppb) | (ppb) | Approximate concentrations to be used for preparing the
Standard Calibration Curve
PFOS 1.74 5.55 | 5 ppb - 1000 ppb
PFOSA 1.51 4,79 | 5 ppb - 1000 ppb
PFOSAA 3.46 20.5 | 5 ppb - 1000 ppb
EtFOSE-OH 11.4 36.2 | 5 ppb - 1000 ppb
‘M556 6.03 192 | 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 statistiéally
determined. Two curves in each of these matrices were extracted and analyzed with the rabbit serum
curves to determine equivalence. Responses in the rat, bovine, monkey, and human were equivalent to
the rabbit responses, therefore, their MDL and LOQ will be the same values as determined in rabbit
serum.

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

Attachment B: MDL/LOQ Summary ETS-8-4.1 Page 11 of 14
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Compound: PFOS :
Prepared range LCR from % Recovery 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 494 - 248 494-248 85-104 5.34-12.0
High curve 97.8-978 97.8-978 85-106 '4.84-9.80
. 1/X 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)
1FullRange {  0.993-976 4.93 - 976 88-103 5.10-14.7
Low Curve 493-976 1 493-976 | . 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) (prb)
(ng/mL) : .
Full Range 0991-974 | 24.7-974 81-111 4.18-10.6
| Low Curve 492.247 9.74 - 247 97-107 6.38-21.8
High curve . 492-974 97.4-974 85-108 4.33-12.5
> S 0.991 - 974 9.74- 974 95-115 411232
Attachment B: MDL/LOQ Summary E’f‘S-8-4.l . Page 12 of 14
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Compound: EtFOSE-OH ,
Preparedrange | LCRfrom | % Recovery RSD
Rabbit Serum |  of standards curve Range Range
(prb) (ng/mL) (prb)
. . (ng/mL)
Full Range 0.993 -976 . 49.3 -976 77-110 11.2-25.5
Low Curve 4.93 - 97.6 9.76 - 97.6 97-107 14.1-21.3
High curve 49.3-976 ‘ 97.6 - 976 90-109 11.5-19.6
1/X ' 0.993-493 9.76 - 976 86-111 11.1-21.2
Compound: PFOSEA :
Preparedrange | LCR from % Recovery RSD
Rabbit Serum |  of standards curve Range Range
(ppb) (ng/mL) (ppb)
(ng/mL)
Full Range 0.993 - 976 248-976 |  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 % Recaovery RSD
Rabbit Serum of standards curve - Range - Range
(pprb) (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
Highcurve |  97.6-976 97.6- 976 81-111 5.119.74
17X ' 0.993 - 976 9.76 - 976 97-110 4.77-19.5
Attachment B: MDL/LOQ Summary ETS-8-4.1 * Page 13 0f 14
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Ion Pair Standard Curves — Fluids
Prep date(s): Standard number:
Analyte(s): Equipment number: -
Sample matrix: - Final solvent and TN:
Blank fluid/identifier:
Method/revision: '
Target analyte(s):
FC mix std approx. 0.500 ppm:
FC mix std approx. 5.00 ppm:
FC mix std approx. 50.0 ppm:
Surrogate std approx. 100 ppm:
Actual concentrations of standards in the FC mix
PFOS - PFOSA PFOSAA EtFOSE PFOSEA = M556 All All
Stdconc Stdconc Stdconc Stdconc - Stdconc  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 5.07 532 - 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 - 532 5.01 5.21 5.01 0.020 1.025
50.0 50.1 53.2 50.1 52.1 50.1 0.005 1.010
50.0 50.1 53.2 50.1 52.1 50.1 . 0.010 1.015
50.0 50.1 53.2 50.1 52.1 50.1 0.015 1.020
50.0 50.1 53.2 50.1 52.1 50.1 0.020 1.025
Calculated concentrations of standards in the sample matrix
PFOS PFOSA PFOSAA EtFOSE PFOSEA M556 Surrogate All
Finalconc Finalconc Finalconc Finalconc Finalconc Finaleonc  Stdconc  Am't spiked
ng/mL ng/mL ng/mL ng/mL ng/mL ng/mL ng/mL mL
4.93 5.00 5.24 4.94 5.01 5.13 100 0.005
9.76 9.89 104 9.78 9.93 10.2
24.8 25.1 26.3 248 25.2 25.8 Surrogate
493 50.0 524 . 49.4 50.1 513 Final conc
57.6 58.9 104 97.8 993 102 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
Seram 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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EXTRACTION OF POTASSIUM PERFLUOROOCTANESULFONATE OR OTHER
FLUOROCHEMICAL COMPOUNDS FROM LIVER FOR ANALYSIS USING HPL.C-
ELECTROSPRAY/MASS SPECTROMETRY
Method Number: ETS-8-6.0 Adoption Date: 0 ’}, 1l l‘i‘i
Revision Date: I‘, K
Author: Lisa Clemen, Robert Wynne
- Approved By: _ o
r)/l T)}v\/\-— j/ 21 /59
Laboratory Manager Date
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Group Leader . ‘ Date
ﬁ/,}fx A Oomss ' 0¥/ 14154
Technical Reviewer ‘ Date
1.0 SCOPE AND APPLICATION
1.1 Scope: This method is for the extraction of potassmm perfluorooctanesulfonate (PFOS) or

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

validation report.
Word 6.0/95 ‘ ETS-8-6.0 Page 1 of 14
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2.0 SUMMARY OF METHOD

21

2.2

3.0

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

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

DEFINITIONS

3.1

3.2
33
34

3.5
3.6
3.7

4.0

PFOS: perfluorooctanesulfonate (anion of potassium salt) C;F,,SO,
PFOSAL: perfluorooctane sulfonylamide CF,,SO,NH,
PFOSAA: perfluorooctane sulfonylamido (ethyl)acetate C,F,,SO,N(CH,CH,)CH,CO,

E{FOSE-OH: 2(N-ethylperfluorooctane sulfonamido)-ethy! alcohol
C,F,;SO,N(CH,CH,)CH,CH,0H

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

WARNINGS AND CAUTIONS

41

5.0 INTERFERENCES

5.1

Health and Safety Warnings:

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

There are no interferences known at this time.

- 6.0 EQUIPMENT

6.1

3M Environmental Laboratory

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

6.1.1 Ultra-Turrax T25 Grinder for grinding liver samples

6.1.2 Vortex mixer, VWR, Vortex Genie 2

6.1.3 Centrifuge, Mistral 1000 or IEC

6.1.4 Shaker, Eberbach or VWR

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

7.0 SUPPLIES AND MATERIALS
7.1 Gloves
7.2 Dissecting scalpels
7.3 Eppendorf or disposable pipettes
7.4 Nalgene bottles, capable of holding 250 mL and 1 L
7.5 Volumetric flasks, glass, type A
7.6 I-CHEM vials, 40 mL glass
7.7 Plastic sampule vials, Wheaton, 6 mL (or appropriate size)
7.8 Centrifuge tubes, polypropylene, 15 mL
7.9 Labels :
7.10 Oxford Dispensor — 3.0 to 10.0 ml
7.11 Syringes, capable of measuring 5 pL to 50 pL
7.12 Graduated pipettes '
" 7.13 Syringes, disposable plastic, 3 cc
7.14 Syringe filters, nylon, 0.2 pm, 25 mm
7.15 Timer
7.16 Crimp cap auntovials and caps
7.17 -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 eqﬁivalent; all water used in this method should
be Milli-Q™ water and be provided by a Milli-Q TOC Plus™ system

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

8.3  Tetrabutylammonium hydrogen sulfate(TBA), Kodak or equivalent
8.4  Sodium carbonate (Na,CO,), J.T. Baker or equivalent

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

8.6  Methyl-tert-butyl ether, Omnisolv, glass distilied or HPLC grade
8.7 Methanol, Omnisolv, glass distilled or HPLC grade

8.8  Liver, frozen from supplier

8.9  Dry ice from supplier
8.10 Fluorochemical standards
8.10.1 PFOS (3M Specialty Chemical Division), molecular weight = 538
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8.10.2 PFOSA (3M Specialty Chemical Division), molecular weight = 499
8.10.3 PFOSAA (3M Speciaity Chemical Division), molecular welght 585
8.10.4 EtFOSE-OH (3M Specialty Chemical Division), molecular weight = 570
8.10.5 PFOSEA (3M Specialty Chemical DiviSicvn), molecular weight = 527
8.10.6 MS56 (3M Specialty Chemical Division), molecular weight = 557

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

8.10.8 Other fluorochemicals, as appropriate
8.11 Reagent preparation

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

8.11.1 10 N sodium hydroxide (NaOH): Weigh .1pprox1mately 200 g NaOH. Pour into a
1000 mL beaker containing 500 mL Milli-Q™ water, mix until all solids are
dissolved. Store ina 1 L Nalgene bottle. : '

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

8.11.3 0.5 M tetrabutylammonium hydrogen sulfate (TBA): Wexgh 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.

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

8.11.4 0.25 M sodium carbonate/sodium bicarbonate buffer (Na,CO,/NaHCO,): Weigh
approximately 26.5 g of sodium carbonate (N2,CO,) and 21.0 g of sodium
bicarbonate (NaHCO;) into a 1 L volumetric flask and bring to volume with Milli-
_ Q™ water. Storein a 1 L Nalgene bottle. _
8.12 Standards preparation
8.12.1 Prepare PFOS standards for the standard curve.

8.12.2 Prepare other fluorochemical standards, as appropriate. Multicomponent
fluorochemical standards are acceptable (for example, one working standard

solution containing 1.00 ppm PFOS, 1.02 ppm PFOSA, 0.987 ppm PFOSAA, and
1.10 ppm EtFOSE-OH.)

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

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

8.12.5 Dilute the stock solution with methanol for a working standard 1 solution of
approximately 50 ppm.
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8.12.6 Dilute the stock solution with methanol for a working standard 2 solution of
approx. 5.0 ppm.

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

8.13 Surrogate stock standard prepziration

8.13.1 Weigh approximately 50-60 mg of surrogate standard 1-H,1-H, 2-H, 2-H,
C,F,3SO,H into a 50 ml volumetric flask and record the actual weight.

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

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

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

10.0 OUALl’l;Q CONTROL
-10.1 Matrix blanks and method blanks

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

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

10.1.3 Extract two 1.0 mL aliquots of liver homogenate following th1s procedure and use
as matrix blanks. Referto 11.1.6.

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

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

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

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

10.3 Continuing calibration verifications

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

'10.3.2 Prepare, ata minimum, one continuing calibration verification sample per group

of 10 samples. For example if a sample set = 34, four verifications are prepared
and extracted.
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10.3.3 Prepare each continuing calibration verification from the same matrix used to
prepare the initial curve.

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

11.0 CALIBRATION AND STANDARDIZATION
11.1 Prepare matrix calibration standards

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

11.1.2 If 40 g is not available, use appropriate amounts of liver and water to ensure a 1:5
ratio.

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

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

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

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

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

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

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

Table 1
Approximate Spiking Amounts for Calibration Standards
Working Standard pl Approx. final conc. of
(Approx. Conc.) PFOS in liver
- Co- Blank

0.50 ppm 2 0.005 ppm
0.50 ppm 4 0.010 ppm
0.50 ppm 10 0.02S ppm
0.50 ppm - 20 0.050 ppm
0.50 ppm 40 - 0.100 ppm
5.0 ppm 10 0.250 ppm
50ppm 20 0.500 ppm
5.0 ppm 30 0.750 ppm
50ppm . 4 1.00 ppm

12.0 PROCEDURE
12.1 Obtain frozen liver samples.

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

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

12.5 Return unused liver portions to freezer.

12.6 Add 2.5 mLs of water to sampule vial.

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

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

12.9 Take the gnnder apart and clean it with methano! after each sample Refer to AMDT-EP-
22.

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

12.12 Pipette two 1 mL aliquots of Milli-Q™ water to centrifuge tubes. These will serve as
method blanks.

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

12.14 Spike each matirx with the appropriate amount of standard as described in11.1, or Table 1
of that section, for the calibration curve standards. Also prepare matrix spikes and
continuing calibration standards.

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

12.16 Check to ensure 0.5 M TBA reagent is at pH 10. Ifnot, adjust accordingly.

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

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

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

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

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

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

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

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

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

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

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

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

Average density (mg/mL) = Average mass (mg) of the aliguots
' ' 1.0 mL aliquot

13.1.2 Calculate the amount of liver (mg) per 1.0 mL homogenate ('or concentration of
dispersed solid tissue per mL of homogenate suspension) using the following

equation:
gofLiver x Average density* of homogenate (mg/mL)

(g of Liver + g of Water)
* refer to 13.1.1 for details.

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

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

*refer to 13.1.2 for details.

14.0 METHOD PERFORMANCE

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

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

14.2.1 Method blanks and matrix blanks.

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

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

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

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

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

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

17.0 " TABLES, DIAGRAMS, FLOWCHARTS; AND VALIDATION DATA
17.1 Attachment A, Extraction worksheet

17.2 Attachment B, MDL/LOQ values and summiary
17.3 Attachment C, Calibration standard calculation and concentration worksheet

-18.0 REFERENCES
18.1 The validation report associated with this method is ETS-8-6.0 & 7.0-V-1.
18.2 AMDT-EP-22, “Routine Maintenance of Ultra-Turrax T-25"

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

19.0 AFFECTED DOCUMENTS
19.1 ETS-8-7.0, “Analysis of Liver Extracts for Fluorochemicals using HPLC-Electrospray

Mass Spectrometry”
20.0 REVISIONS .
Revision ' Reyvision
Number. ~ Reason For Revision : Date
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Study # Surrogate Std FC Mix Std FC Mix Std FC Mix Std Comments
Matrix approx. ppm | approx.0.5ppm | approx.5ppm | approx. 50 ppm
Box # actual ppm | actual ppm | actual ppm | actual Ppm
Wk/Day. # # - # # :
Date Spiked/Analyst
CCV
MS
MSD
Blank Liver Homogenate: _ Std # Liver amount = g
Liver Extraction Method : Date & Initials
Spike surrogate and Standard mix, Vortex 15 sec.
Pipette | mL of Liver Solution
Pipette 1 mL of 10.5M TBA,pH 10. pH = Std. #
Pipette 2 mL of 0.25 NayC03/0.25M NaHCO3 Buffer Std. #
Dispense 5ml 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 Evaporator Temperature
Add 1.0 mL of Methanol TN-A-
Vortex 30 sec.
Filter using,a 3cc B-D syringe with a 0.2um SRI filter into autosample vial

Cont. Cal. Verifications used the same matrix as for the standard curve.

Attachment B: MDL/LOQ Values ETS-8-6.0
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Compound | MDL | LOQ | Linear Calibration Range (LCR)
(ppb) | (ppb) | Approximate concentrations to be used for preparing the
Standard Calibration Curve

PFOS 8.45 26.9 | 30 ppb— 1200 ppb

PFOSA 3.50 11.1 | 12 ppb ~ 1200 ppb

PFOSAA 24.6 78.3 | 30 ppb — 1200 ppb

EtFOSE-OH 108 345 | 60 ppb — 900 ppb*

MS556 82.3 262 | 60 ppb —~ 1200 ppb

PFOSEA 33.9 108 | 30 ppb- 1200 ppb

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

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

Compound: PFOS
Prepared | Rangeof Range of Range of
Liver range of average low std high std
matrix standards curve ) curve . curve P
(ppb) (ngfmL) | (ppb) (ng/ml) ] (ppb) (ng/mL) (ppb) (ng/mL) --{ppby-(he/n
Rabbit | 6.19-1237 | 12-1200 6-300 60-1200 16012007
Compound: PFOSA
Prepared Rangeof L Range of Range of
Liver range of average low std high std
matrix standards curve i | curve E curve .
{ppb) (ng/ml) | (ppb) (ng/ml) _{ |_(ppb) (ngy/miL) 4 (ppb) (ng/mb) .
Rabbit 6.19 - 1237 12 - 1200 3 12 -300 60 - 1200
Compound: PFOSAA :
Prepared |~ Range of LCR from. | Rangeof - LCR:from | Range of LCR from.
Liver range of average ave curve low std ~low. std“ 1 highstd - highstd
matrix standards curve 1  curve _curve:; curve curve
(ppb) (ng/mL) § (ppb) (ng/mL) (Ppb) (ng/rnL) (ppb) (mg/mL)  (ppb): (ng/mL) (ppb) (ng/mL) -(ppb)’ (ﬂz/_mL)
Rabbit | 6.16-1232 | 12-1200  30-1200 7| 30-900  -60-900-| NA N/A
Attachment B: MDL/LOQ Values ETS-8-6.0 Page 12 0f 16
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Compound: EtFOSE-OH
Prepared Rangeof  LCR from Rangeof  LCR from Range of LCR from
Liver range of average ave curve low std low std high std high std
matrix standards curve curve curve curve curve
(ppb) (ng/mL) § (ppb) (ng/ml) (ppb) (ng/mL) | (ppb) (ng/mL)" (ppb) (ng/mL)-| (ppb) (ng/mL) (ppb) (ng/mL)
Rabbit 6.17 - 1235 31-900 31-900 N/A . NA N/A N/A
Compound: PFOSEA .
Prepared Range of LCR from | Rangeof LCR from Range of LCR from
Liver -range of average avecurve: | lowstd lowstd . high std -high std
matrix .| standards curve el curve curve. - curve . cmve:s
(Ppb) (ng/ml) | (ppb) (ng/ml) (ppb)-(ng/mL) | (ppb) (vg/ml) _(ppb) (ng/mi) | (ppb) (mg/ml) (ppb) (ng/mL)
| Rabbit | 6.17-1235 | 31-1200 3F-1200=  NA NAL | NA NA, ]
Compound: M556 _
Prepared Range of Range of Range of LCR from
Liver | rangeof average low std highstd . highstd - |
matrix standards curve ; curve o 4 curve S curven o
(ppb) (ng'mL) | (ppb) (ng/ml) (@ (ppb) (ng/mL) -.pp 5 Ly (ppb) (ng/mL) (ppb) .(ng/ml«“'i
Rabbit | 6.17-1235 | 31-1200 CNA 1 NA CONFAC
Attachment C: Standard Calculations ETS-8-6.0 Page 13 of 14
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Ion Pair Standard Curves — Tissue
Prep date(s): Standard number:
Analyte(s): Equipment number;’
Sample matrix: Final solvent and TN:
Blank liver/identifier:
Method/revision:
Target analyte(s):
FC mix std approx. 0.500 ppm:
FC mix std approx. 5.00 ppm:
FC mix std approx. 50.0 ppm:
Surrogate std approx. 100 ppm:
Actual concentrations of standards in the FC mix :
PFOS | PFOSA | PFOSAA | EtFOSE | PFOSEA| MS556 All Al |
Stdconc | Stdconc | Stdconc | Stdconc | Stdconc | Stdconc | Stdconc | Am'tspiked | Density
| ug/mlL ug/mL ug/mL ug/mL ug/mL ug/mL ug/mL ml, g
0.500 0.500 0.500 0.500 0.500 0.500 . 0.002 0.167
0.500 0.500 0.500 0.500 0.500 0.500 0.004 0.167
0.500 0.500 0.500 0.500 0.500 0.500 0.010 0.167
0.500 0.500 0.500 0.500 0.500 - 0.500 0.020 0.167
0.500 0.500 0.500 - | 0.500 0.500 0.500 0.040 | 0.167
5.00 5.00 5.00 5.00 5.00 5.00 . 0010 | 0.167
5.00 5.00 5.00 5.00 5.00 5.00 0.020 0.167
5.00 5.00 5.00 5.00 5.00 5.00 0.030 0.167
50.0 50.0 50.0 50.0 500 - 50.0 0.004 0.167
Calculated concentrations of standards in the sample matrix A
r PFOS PFOSA | PFOSAA | EtFOSE | PFOSEA MS556 Surrogate All
Final Final Final conc Final Final Final Std conc Std conc Am't
conc conc ng/g cone conc conc nglg ng/mL spiked
ng/g ng/g , ng/g ng/g ng/g mL
5.99 5.99 5.99 5.99 5.99 5.99 - 100 0.005
12.0 12.0 12.0 12.0 12,0 12.0 .
29.9 299 29.9 299 29.9 29.9 Surrogate
59.9 59.9 59.9 59.9 59.9 59.9 Final cone
120 120 120 120 120 120 ng/mL
299 299 299 299 299 299 0.500
599 599 599 599 599 599
898 898 898 898 898 898
1198 1198 1198 1198 1198 1198
Validated ranges ~ approximate concentrations ,
Liver - PFOS PFOSA PFOSAA EtFOSE-OH POAA PFOSEA |
Rabbit 1 5-1000 ppd 5.1000 ppb 5-1000 ppb 5-1000 ppb 5-1000 ppb 5-1000 ppb_|
Bovine | Estimates only, use rabbit values.
Rat Estimates only, use rabbit values.
| Monkey Estimates only, use rabbit values.
Attachment C: Standard Calculations ETS-8-6.0 Page 14 of 14
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ANALYSIS OF POTASSIUM PERFLUOROOCTANESULFONATE OR OTHER
FLUOROCHEMICALS IN SERUM EXTRACTS USING
HPLC-ELECTROSPRAY/MASS SPECTROMETRY
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Author: Lisa Clemen, Robert Wynne

Approved By:
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Group Leader , _ Date
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Technical Reviewer - ‘ _ Date

1.0_SCOPE AND APPLICATION

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

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

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

2.1 This method describes the analysis of fluorochemical surfactants extracted from serum or
other fluids, using HPLC-electrospray/mass spectrometry, or similar system as appropriate.
The analysis is performed by monitoring a single ion characteristic of a particular
fluorochemical, such as the perﬂuorooctanesulfona1e (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 lIonization (ES, ESI): 2a 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 (MIS/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 corifiguration 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.
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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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9.2 If analysis will be delayed, extracted standards and samples can be refrigerated at
approximately 4° C, or at room temperature, until analysis can be performed.

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

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

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

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

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

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

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

10.3 Continuing Calibration Verifications

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

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

11.0_CALIBRATION AND STANDARDIZATION

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

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

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

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

12.1.2 To create a method click on scan button in the Acquisition control panel and select
SIR (Single Ion Recording) or MRM. Set Ionization Mode as appropriate and mass
to 499 or other appropriate masses. A full scan is usually collected along with the
SIRs. Save acquisition method. If MS/MS instruments are employed, additional
product jon 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 Refer to ETS-9-24.0 for more details.

12.3.2 Check the solvent level in reservoirs and refill if necessary.
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12.3.3 Check the stainless steel capillary at the end of the probe. Use an eyepiece to check
the tip. The tip should be flat with no jagged edges. 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 Tum on the nitrogen. A fine mist should be expelled with no nitrogen leaking
around the tip of the probe. Readjust the tip of the probe if no mist is observed.

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

13.1.4 Calculate matrix spike percent recoveries using the following equation:

% Recovery=  Qbserved Result - Background Result x 100
~ Expected Result

13.1.5 Calculate percent difference using the following equation: -

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

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

(ng of PFOS calc. from std. Curve x_Dilution Factor) x _1ug

(Initial Volume.of matrix (mL) + mL of Surrogate Standard) 1000 ng
Final Volume (mL)
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14.0 METHOD PERFORMANCE

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

14.2 Solvent Blanks, Method Blanks, and Matrix Blanks

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

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

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

14.5 Continning Calibration Verifications

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

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

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

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

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

16.0 RECORDS

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

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

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

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

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

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

18.0 REFERENCES

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

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

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

19.0 AFFECTED DOCUMENTS

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

20.0 REVISIONS

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

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

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

Study:

Test Material:

Matrix/Final Solvent:
Method/Revision:

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

R-Squared Value:

Slope:

Y Intercept:

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

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

Slope: Taken from linear regression equation.

Group/Dose: Taken from the study folder.

Sample#: Taken from the study folder.

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

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

Dilution Factor: Taken from the study folder.

Final Cone, (ug/mL): Calculated by dividing the initial volume from the concentration
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Study #: FACT-TOX-099

- 3M Environmental Lab -- Method Modification

Method:

ETS-8-5.1 “Analysis of Potassium Perfluorooctanesulfonate or Other
Fluorochemicals in Sera Extracts Using HPLC-Electrospray/Mass
Spectrometry”

Section modified: 10.3.2, 14.5.1, add sections 14.3.2-14.3.6
Effective date of modifications: April 26, 1999

Section 10.3.2
Method reads:

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

Modify method to read:

10.3.2  Analyze 2 mid-range calibration standard at least after every ten samples, with a minimum of one
per batch.

Section 14.5.1
Method reads:

14.5.1 Continuing calibration verification percent recoveries must be within :+ 30% of the spiked
concentration, :

Modify method to read:

14.5.1 At least one continuing calibration verification per ten samples must show a percent recovery
within +/-30% of the spiked concentration.

Section 14.3.2
Method reads:

NA
Modify method to read:

1432 The second (bracketing) calibration curve may be deactivated if instrumental drift affects the data.
The first curve and acceptable calibration checks shall bracket usable data.
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Study #: FACT-TOX-099

Section 14.3.3
Method reads:

NA
Modify method to read:

1433 Calibration standards with peak areas less than 2 times the curve matrix blank should be
deactivated to disqualify a data range that may be affected by background levels of the analyte.

Section 14.3.4
Method reads:

NA
Modify method to read:

14.3.4 Low or high curve points may be deactivated to optimize a linear range appropriate to the data.

Section 14.3.5
Method reads:

NA
Modify method to read:

14.3.5 A curve point may be deactivated if it deviates more than 30% from the theoretical value when the
curve is evaluated over a linear range appropriate to the data. ’

Section 14.3.6
Method reads:

NA
Modify method to read:

14.3.6 A valid calibration curve must contain at least 5 active points.

%ﬁ, ﬁé’—\ I (24 / 0O

Signature of PAI and date

qaéw 2. /ZW (2 DFc zewo

Signature of Sponsor and date

%M [Con /20,  Zopg

Signature of Study Director and date
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-1 0 SCOPE AND APPLICATION

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

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

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

Word 6/95 ETS-8-7.0 Page 1 of 10
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2.0 SUMMARY OF METHOD

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

3.0 DEFINITIONS

3.1 Atmospheric Pressure Ionization (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): a2 method of jonization performed at étmosphéric
pressure, whereby ions in solution are transferred to the gas phase via tiny charged droplets.
These charged droplets are produced by the application of a strong electrical field.

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

3.4 Conventional vs. Z~-spray probe interface: The latest models of Micromass Quattro II
triple quadrupole (post 1998) utilize a “Z-spray” conformation. The spray emitted from a-
probe is orthogonal to the cone aperture. In the conventional conformation it is aimed
directly at the cone aperture, after passing through a tortuous pathway in the counter
electrode. Though the configuration is different, the methods of operation, cleaning, and

maintenance are the same. However, Z-spray components and conventional components are
not compatible with one another, but only with similar systems (i.e. Z-spray components are
compatible with other Z-spray systems, etc.)

3.5 Mass Lynx Software: System software designed for the specific operation of these Quattro
1I triple quadrupole systems. Currently MassLynx has Windows 95 and WindowsNT 4.0
versions. All versions are similar. For more details refer to the manual specific to the
instrument (Micromass Quattro I 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.

ETS-8-7.0 Page 2 of 10
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4.1.2 When handling samples or solvents wear appropriate protective gloves, eyewear,
and clothing,

" 4,2 Cautions:

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

4.2.2 Do not run solvent pumps to dryness.

5.0 INTERFERENCES

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

6.0 EQUIPMENT

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

6.1.1 Mlcromass 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 air regulated to approx1mately 100 psi (house air system)

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

. 7.1.3 Capped autovials or capped 15 ml centrifuge tubes

8.0 REAGENTS AND STANDARDS
8.1 Reagents

8.1.1 Methanol, HPLC grade or equivalent

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

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

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

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

9.0 SAMPLE HANDLING

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

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

10.0 QUALITY CONTROL
10.1 Method Blanks and Matrix Blanks

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

10.1.2 Analyze a method blank and a matrix blank prior to each calibration curve.
10.2 Matrix Spikes
10.2.1 Matrix spikes are prepared and analyzed to determine the matrix effect on the '
recovery efficiency. -

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

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

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

10.3 Continning Calibration Checks -

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

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

11.0 CALIBRATION AND STANDARDIZATION

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

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

12.0 PROCEDURES
12.1 Acquisition Set up

~ 12.1.1 Set up the sample list.

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

12.1.1.2 Assign a method (MS file) for acquiring

12.1.1.3 Assign an HPLC program (Inlet file)

12.1.1.4 Type in sample descriptions and vial position numbers

12.1.2 To create a method click on method in the Acquisition control panel then mass
spectrometer headings and select SIR (Single Ion Recording) or MRM (Multiple
Reaction Monitoring). Set Jonization Mode as appropriate and mass to 499 or other
appropriate masses. A full scan is usually collected along with the SIRs. Save '

" acquisition method. If MS/MS instruments are employed, additional product ion
fragmentation information may be collected. Refer to Micromass MassLynx
GUIDE TO DATA ACQUISITION for additional information and MRM.

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

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

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

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

12.2.2.1 Sample size = 10 pL injection
12.2.2.2 Inject/sample =1
12.2.2.3 Cycle time = 9 minutes

ETS-8-7.0 Page 5of 10
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12.2.2.4 Solvent ramp conditions

Time - MeOH 2.0mM
Ammonium acetate

-0.00 min, 40% 60%

1.0 min. 40% 60%

4.5 min. 95% 5%

6.5 min. 95% 5%

7.0 min. 40% 60%

9.0 mi. 40% 60%

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

12.3.1 Refer to ETS-9-24.0, “Operation and Maintenance of the Micromass Quattro II

Triple Quadrupole Mass Spectrometer Fitted with an Atmospheric Pressure
Tonization Source,” for more details.

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

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

12.3.4 Turn on the nitrogen.

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

12.3.6 Open the Inlet Editor.

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

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

12.3.6.4 Allow to equilibrate for approximately 10 minutes.

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

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

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

12.3.7.5 Source block temperature 150°
12.3.7.6 Desolvation temperature 250°
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12.3.8 Print the tune page, with its parameters, and store it in the study binder with a copy
taped into the instrument log.

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

13.0 DATA ANALYSIS AND CALCULA’[’IONS
13.1 Calculations:

13.1.4. Calculate matrix spike percent recoveries using the following equation:

% Recovery= QObserved Result - Backpround Result x 100
Expected Result

13.1.5 Calculate percent difference using the following equatidn:

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

13.1.6 Calculate actual concentrations in matrix (ng/e):

(ng of PFOS calc. from std. Curve x Dilution Factor) x 1 pug
(Initial Weight of Liver (g) 1000 ng
Final Volume (mL)
14.0 METHOD PERFORMANCE

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

14.2 Solvent Blanks, Method Blanks and Matrix Blanks

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

14.3 Calibration Curves
14.3.1 The r* value for the cahbratlon must be 0.980 or better.
144 Matrlx Spikes

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

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

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

15.0_POLLUTION PREVENTION AND WASTE MANAGEMENT

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

16.0 RECORDS

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

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

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

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

16.5 Summarize data using suitable software (Excel.S .04) and store in the study folder, refer to
Attachment A for an example of a summary-spreadsheet.

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

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

18.0- REFERENCES

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

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

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

19.0 AFFECTED DOCUMENTS

19,1 ETS-8-6.0, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Liver or Fluid for Analysis Using HPLC-Electrospray/Mass
Spectrometry”

ETS-8-7.0 ) Page 8 of 10
Analysis of Liver Extract Using ES/MS

3M EnvironmentatH-aboratory Page 107



3M Medical Department Study: T-6295.10

BACK TO MAIN

Analytical Report: FACT TOX-099

LRN-U2400
20.0 REVISIONS
Revision Revision
Number Reason For Revision Date
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: Léboratory Study #

Study:

Test Material;

Matrix/Final Solvent:

Method/Revision: :

Analytical Equipment System Number:

Instrument Software/Version:

Filename: :

R-Squared Value:

Slope:

Y Intercept: -

Date of Extraction/Analyst;
- Date of Analysis/Analyst:

roup | Samplei# Concentration Initial Wt. Dilutfon Kinat Conc.
Dose nglg ’ g - Factor ug/g

Slope: Taken from hinear regression equation.

Group/Dose: Taken from the study folder.

Sample#: Taken from the study folder. .

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

Initial Wt. (g): Taken from the study folder.

Dilution Factor: Taken from the study folder.

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

t

Attachment A: Summary Spreadsheet ETS-8-7.0 Page 10 of 10
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Study #: FACT-TOX-099

3M Environmental Lab -- Method Modification

" Method:
ETS-8-7.0 “Analysis of Potassium Perfluorooctanesulfonate or Other
Fluorochemicals in Liver Extracts Using HPLC-Electrospray/Mass
Spectrometry”

Section modified: 10.3.2, 14.5.1, add sections 14.3.2-14.3.6

Effective date of modifications: July 22, 1999

Section 10.3.2
Method reads:

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

Modify method to read: -

10.3.2 Analyze a mid-range calibration standard at least after cvery ten samples, with a minimum of one
per batch.

Section 14.5.1
Method reads:

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

Modify method to read:

14.5.1 At least one continuing calibration verification per ten samples must show a percent recovery
within +/-30% of the spiked concentration.

Section 14.3.2
Method reads:

NA
Modify method to read:

14.3.2 The second (bracketing) calibration curve may be deactivated if instrumental drift affects the data.
The first curve and acceptable calibration checks shall bracket usable data.
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Study #: FACT-TOX-099

Section 14.3.3
Method reads:

NA
Modify method to read:

14.3.3 Calibration standards with peak areas less than 2 times the curve matrix blank should be
deactivated to disqualify a data range that may be affected by background levels of the analyte.

Section 14.3.4
Method reads:

NA
Modify method to read:
143.4 Low or high curve points may be deactivated to optimize a lincar range appropriate to the data.

Section 14.3.5
Method reads:

NA
Modify method to read:

14.3.5 A curve point may be deactivated if it deviates more than 30% from the theoretical value when the
curve is evaluated over a lincar range appropriate to the: data.

Section 14.3.6
Method reads:

NA
Modify method to read:

14.3.6 A valid calibration curve must contain at least 5 active points.

%‘4/ L (l/29 /00

Signature of PAI and date

Gl 2. Rtorbdiff 13 BEL 222D

~ Signature of Sponsor and date

%ﬁ*fw««‘ 7\& /3 Dse Dpsy

Signature of Study Director and date

3M Environmental Laboratory Page 111



BACK TO MAIN

3M Medical Department Study: T-6295.10 Analytical Report: FACT TOX-099
LRN-U2400

Appendix D: Data Summary Tables

Table 6. LOQ Values for PFOS Used in FACT TOX-099 Analyses by Method and Usage Dates

Method Effective Date LOQ Usage Dates
Sera Hg/mL
ETS-8-5.1 4/26/99 0.0214 10719/00
0.00426 10/24/00, 11/7/00
Liver Hg/g
ETS-8-7.0 7/22/99 0.00529 1174/00
0.0529 12/21/00

NOTE: LOQ reported only for those data sets with values < LOQ.

Table 7. Average Concentration of PFOS (pg/g) in Rabbit Liver

by Dose Group
Dose Group Mean PFOS in Liver
Group 1 (Control)
0 mg/kg/day 0.239
Group 2
0.1 mg/kg/day 131
Group 3
1.0 mg/kg/day 133
Group 4
2.5 mgkg/day 7
Group 5
3.75 mgkg/day 416

NOTE: It is not possible to verify true recovery of endogenous analyte from tissues
without radio-labeled reference material. The only measurement of accuracy
available at this time, matrix spike studies, indicate that the data are quantitative to
+30% or greater.
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Table 8. Average Concentration of PFOS (pg/mL) in Rabbit
Serum by Dose Group

3M Environmental Laboratory

Dose Group Mean PFOS in Serum
Group 1 (Control)
Group 2
0.1 mg/kg/day 2.73
Group 3
1.0 mg/kg/day 238
Group 4
2.5 ma/kg/day 45.8
Group 5
3.75 mgkg/day 88.9

NOTE: It is not possible to verify true recovery of endngenous analyte from
tissues without radioabeled reference material. The only measurement of
accuracy available at this time, matrix spike studies, indicate that the data are

quantitative to +£30% or greater.
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Table 9. PFOS (ug/g) in Rabbit Liver by
Individual Animal

Group # Animal # Conc. PFOS ug/g
Group 1 8553F 0.287
0 mg/kg/day 8554F 0.189
8555F 0.240
Group 2 8556F 13.1
0.1 mg/kg/day 8557F 13.0
8558F 12.2
8559F 11.2
8560F 16.1
Group 3 8561F 98.6
1.0 mg/kg/day 8562F 141
8563F 158
Group 4 8564F 297
2.5 mg/kg/day 8565F 360
8566F 295
Group 5 8567F 432
3.75 mg/kg/day 8568F 401
8569F 436
8570F 346
8571F 466

NOTE: it is not possible to verify true recovery of endogenous analyte from
tissues without radio-labeled reference material. The only measurement of
accuracy available at this time, matrix spike studies, indicate that the data are
quantitative to £30% or greater.
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Table 10. PFOS (ug/mL) in Rabbit Serum by
Individual Animal

Group # Animal # Conc PFOS pg/mL
Group 1 8553F 0.0956
0 mg/kg/day 8554F 0.0411
8555F 0.0703
Group 2 8556F 2.78
0.1 mg/kg/day 8557F 2.92
8558F 2.86
8559F 2.64
8560F 244
Group 3 8561F 221
1.0 mg/kg/day 8562F 25.0
8563F 243
Group 4 8564F 46.5
2.5 mg/kg/day 8565F 46.3
8566F 445
Group § 8567F 100
3.75 mg/kg/day 8568F 92.1
8569F 81.6
8570F 88.1
8571F 827

NOTE: It is not possible to verify true recovery of endogenous analyte from
tissues without radio-labeled reference material. The only measurement of
accuracy available at this time, matrix spike studies, indicate that the data are
quantitative to +30% or greater.
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Appendix E: Data Spreadsheets
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3M Environmental Laboratory

Study: 418-012, Oral Developmental Toxicity Study of PFOS in Rabbits: 4 matrices
Product Number(Test Substance): T-6295
Malrix: Rabbit Serum
Method/Revision: ETS-8-4.1 & ETS-8-5.1
Analytical Equipment System Number: Soup020199, Davey070799
Instrument Software/Version: Masslynx 3.4
Filename: See Below
R-Squared Value: See Attachments
Slope: See Attachments
Y-Intercept: See Attachments
Dates of Extraction/Analyst: 10/1700 SAL
Dates of Analysis/Analyst: 10/19/00, 10/24/00, 11/07/00 KIH/MMH
Date of Data Reduction/Analyst: 10/23/00, 10/25/00, 11/08/00 KIH/MMH Box #: 00-96
Sample Data
RABBIT SERUM _ o171 _ _
Group Sample # Extraction Surrogate PFOS Purity PFOS PFOS Fikename Concentration Mean RSD
Dose Vol Verified Correction Dilution Conc. (optional) of PFOS PFOS Std. Dev.
mL Factor Factor ng/mL ug/mL or % Rec ug/mL MS/MSD RPD
Method Blk 10170-H20 Blk-3 1 NA 0.8640 1 0.00 5001107020 | <LOQ (0.00426 ug/mL)
10170-H20 Blk-4 1 NA 0.8640 1 0.00 D001024004 | <L.OQ (0.00426 ug/ml.) <LOQ (0.00426 ug/mL) NA
Matrix Blk RBS10170-Sera Blk-3 1 NA 0.8640 1 0.00 §001107021 | <LOQ (0.00426 ug/mL)
RBS10170-Sera Blk-4 1 NA 0.8640 1 0.00 D001024005 | <LOQ-(0.00426 ug/mL) <LOQ (0.00426 ug/mL) NA
QC RBS10170-MS-250 ppb-3 1 NA NA 1 259 5001107022 104%
RBS10170-MSD-250 ppb-3 1 NA NA 1 270 S001107023 109% 107% 4%
Group 1 8553F 1 NA 0.8640 1 m 5001019017 0.0956
8554F 1 NA 0.8640 1 47.6 5001019018 0.0411 39.5
8555F 1 NA 0.8640 1 814 $001019019 0.0703 0.0690 0.0273
Group 2 8556F t NA 0.8640 20 161 D001024017 2.78
8557F 1 NA 0.8640 20 169 D001024018 2.92
8558F 1 NA 0.8640 20 166 D001024019 2.86
8559F 1 NA 0.8640 20 153 D001024020 2.64 7.10
8560F 1 NA 0.8640 20 141 D001024021 2.44 2.73 0.194
Group 3 8561F 1 NA 0.8640 50 512 D001024024 22.1
8562F 1 NA 0.8640 50 578 D001024025 250 6.25
8563F 1 NA 0.8640 50 563 D001024026 243 23.8 1.49
Group 4 8564F 1 NA 0.8640 100 538 D001024027 46.5
8565F 1 NA 0.8640 100 536 D001024028 46.3 2.40
8566F 1 NA 0.8640 ‘100 515 D001024031 44.5 458 1.10
Group 5 8567F 1 NA 0.8640 200 578 D001024032 100
8568F 1 NA 0.3640 200 533 D001024033 921
8569F 1 NA 0.8640 200 472 D001024034 81.6
8570F 1 NA 0.8640 200 510 D001024035 88.1 8.45
8571F 1 NA 0.8640 200 478 D001024038 82.7 88.9 7.51
Original PFOS LOQ (248 ng/mL, 4.93 ng/mL) updated to reflect purity information on 01/30/01. LAC 01/30/01
LOQ = Limit of Quantitation
PFOS = Perfluorooctanesulfonate
Date Entered/By: 10/26/00, 10727/00, 11/08/00 LAC
Date Verified/ By: 11/08/00 KJH
Pumy Entered/Verified:  12/20/00 LAC, 12/27/00 mmh
rln7(QJ
’R/ '30/ 0/
ETS- 8 5.1 01/30/2001
Excel 97 TOX-099-Sera012-3B 3:56 PM
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Argus #418-012
Study: 418-012, Oral Developmental Toxicity Study of PFOS in Rabbits
Product Number(Test Substance): T-6295
Matrix: Rabbit Liver Filename: See Below
Method/Revision: ETS-8-6.0 & ETS-8-7.0 R-Squared Value:  See Antachments
Analytical Equipment System Number: Soup020199, Davey(70799 Stope: See Attachments
Instrument Software/Version: Masslynx 3.4 Y-I P See Attach
Date of Extraction/Analyst: 10/16/00 SAL/KIK . Box #: 00-095
Date of Analysis/Analyst 10/25/00, 11/01/00, 12/21/00 MMH
Date of Data Reduction/Analyst: 10226400, 11/02/00, 12/22/00 MMH/KIH
Sample Data
RABBIT LIVER _ lot 171
Group Sample ¥ Surrogate TniGal WL Total Mass | PFOS Purity PFOS PFOS PFOS " Filename Concentration Mean RSD
Dose Verified gz of Liver Correction Conc. Dilution Calc, Conc. of PFOS PFOS Std. Dev.
Fd Factor ng/g Factor ng/p up/g or % Rec uglg MS/MSD RPD
Method Blk 10160-H20 BIk-3 NA 1.0000 NA -’ 0.8640 0.00 1 0.00 DO01221016 | <LOQ(0.0529 ug/g) *+
10160-H20 Blk-4 NA 1.0000 NA 0.8640 0.00 1 0.00 D001101005 | <LOQ(0.00529ug/g) | <.0Q NA
Matrix Blk RBL10160-Liver Blk-3 NA 1.0000 NA 0.8640 0.00 1 0.00 DO01221017 | <LOQ (0.0529 ug/g) *
RBL10160-Liver Bik-4 NA 1.0000 NA 0.8640 0.00 1 0.00 DO001101006 | <LOQ (0.00529 ug/g) *Y <LOQ NA
QC 8553F-MS-250 ppb-3 NA 1.0074 NA NA 804 1 465 D001221029 156% )
Analyzed 12/21/00 8553F-MSD-250 ppb-3 NA 1.0074 NA NA 698 1 360 DO01221030 120% 138% 26%
QC 8553F-MS-250 ppb-3 NA 1.0074 NA NA 608 1 2N DO001101042 9% .
Analyzed 110100 8553F-MSD-250 ppb-3 NA 1.0074 NA NA 584 1 247 D001101043 B3% *| 87% 9%
Group 1 8553F NA 1.0074 NA 0.8640 335 1 287 D001221031 0.287 hi
8554F NA 1.0474 NA 0.8640 229 1 189 D001221032 0.189 bt 205
8555F NA 0.9981 NA 0.8640 278 1 240 D001221033 0.240 *+f 0239 0.04%0
Group 2 8556F NA 1015t NA 0.8640 308 50 13100 D001101018 13.1
8557F NA 0.9931 NA 0.8640 299 50 13003 DO01101019 13.0
BS58F NA 1.0386 NA 0.8640 293 50 12193 DO001101020 122
R559F NA 1.0152 NA 0.8640 264 50 11246 D001101021 11.2 138
8560F NA 1.0263 NA 0.8640 382 50 16069 DO01101022 16.1 13.1 1.81
Group 3 8561F NA 1.0586 NA 0.8640 242 500 98561 DO01101025 98.6
8562F NA 1.0014 NA 0.8640 328 500 141282 DOO1101026 141 232
8563F NA 1.0398 NA 0.8640 381 500 158417 DO01101027 158 133 30.8
Group 4 8564F NA 1.0057 NA 0.8640 345 1000 296674 DO001101028 297 .
8565F NA 1.0223 NA 0.8640 426 1000 360449 D001101029 360 1ns
8566F NA 0.9907 NA 0.8640 338 1000 294686 DO001101032 295 317 374
Group 5 8567F NA 1.0137 NA 0.8640 . 506 1000 431642 D001101033 432
8568F NA 1.0454 NA 0.8640 487 1000 400623 D001101034 401
8569F NA 1.0268 NA 0.8640 519 1000 436300 D001101035 436
8570F NA 1.0328 NA 0.8640 413 1000 345684 D001101036 346 10.9
857iF NA 0.9820 NA 0.8640 529 1000 465531 D001101039 466 416 45.5
Original PFOS LOQ (30.6 n/g, 6.12 ng/g, 61.2 ng/g) updated to reflect purity information on 01/30/01. LAC 01/30:01
LOQ = Limit of Quantitation * QC analyzed 11/01/00 are in support of dilutions for Group 2 - 5 data and were within 30% criteria.
PFOS = Perfluorooctanesulfonate ** QC analyzed 12/21/00 are in support of Group 1 data. The 8553-MS-250 ppb-3 spike was above the 30% criteria,
therefore, the group 1 data may be biased high. LAC 010201
Date Entered/Analyst: 10/27/00, 11/03/00, 12/28/00 LAC
Date Verified/Analyst: 11/06/00 KIH
Purity Entered/Verified: 12/206/00 LAC, 12/27600 mmh
P
o
LN %
’
U-T%,
ETS-8.7.0 0173012001
Excel 97 TOX-099-Liver012-3B 3:55 PM
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Appendix F: Example Calculations

Formula Used for Sera Analyses in Study FACT TOX-099

AR (ng/mL) x DF x FV (mL) x _1.0 pg X PC= Reported Concentration (ug/mL)
EV(mL) 1000 ng

Calculation Used for Group 3, Animal ID 8561F

512ng/mLx50x 1mL x_1.0ug x0.864 = 22.1 pg/mL
I mL 1000 ng

AR— Analytical result from MassLynx summary

DF—- Dilution factor

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

PC—PFOS purity correction factor (86.4%)

Formula Used for Liver Analyses in Study FACT TOX-099

AR (ng/g) * d curve M «DF x 1.0pg xPC= Reported Concentration (ng/g)
d sample 1000 ng

M 3 curve is assumed to be; 1 g liver
SmL Hzo

Calculation Used for Group 3, Animal ID 8561F

241.52ng/g x 1g/5mL  x500x 1.0 pg Xx0.864 = 98.6 pg/g
1.0586 g/ 5 mL 1000 ng

AR— Analytical result from MassLynx summary

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

DF— Dilution factor

PC—PFOS purity correction factor (86.4%)
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Appendix G: Interim Certificate of Analysis
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\Centre Analytical Laboratories, Inc.

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

INTERIM CERTIFICATE OF ANALYSIS
Revision 1(9/7/00)
Centre Analytical Laboratories COA Reference #: 023-018B
3M Product: PFOS, Lot 171
Reference #: SD-009
Purity: 86.4%

Test Name Specifications Result
Purity’ CoEe L 86.4%
Appearance White Crystalline Powder Conforms
Identification S KR
NMR Positive
Metals (ICP/MS)
1. Calcium 1. 0.017 wt./wt.%
2. Magnesium 2. 0.007 wt./wt.%
3. Sodium 3. L3555 wt/wt%
4, Potassium? 4. 6.552 wt./wt.%
5. Nickel 5. 0.003 wt./wt.%
6. Iron 6. 0.004 wt./wt.%
7. Manganese 7. <0.001 wt./wt.%
Total % Impurity (NMR) 1.00 wt./wt.%
Total % Impurity 10.60 wt./wt.%
(LC/MS) :
Total % Impurity . None Detected
(GC/MS)
Related Compounds -
POAA 0.30 wt./wt.%
Residual Solvents (TGA) None Detected
Purity by DSC Not Applicable’
Inorganic Anions (IC)
1. Chloride 1. <0.015 wt./wt.%
2. Fluoride 2. 027 wt/wt%
3. Bromide 3. <0.040 wt./wt.%
4. Nitrate 4, <0.009 wt./wt.%
5. Nitrite 5. <0.006 wi./wt.%
6. Phosphate 6. <0.007 wt./wt.%
7. Sulfate 7. 882 wt/wt%
Organic Acids > (IC) '
1. TFA 1. <0.1 wt/wt.%
2. PFPA 2. <0.1 wt/wt.%
3. HFBA 3. <0.1 wt/wt.%
4, NFPA 4. <0.25 wt./wt.%
Elemental Analysis®:
1. Carbon 1. Theoretical Value = 17.8% 1. 12.08 wt./wt.%
2. Hydrogen 2. Theoretical Value = 0% 2. 0.794 wt./wt.%
3. Nitrogen 3. Theoretical Value = 0% 3. 161 wt/wt.%
4. Sulfur 4. Theoretical Value = 5.95% 4, 10.1 wt./wt%
5. Fluorine 5. Theoretical Valie = 60% 5. 50.4 wt/wt.%
C0A023-018B Page 1 of 3
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\Centre Analytical Laboratories, Inc.

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

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

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% = 36.4%

potassium is expected in this salt form and is therefore not considered an impurity.

>Purity by DSC is generally not applicable to materials of low purity. No endotherm was
£~ observed for this sample.

“Sulfur in the sample appears to be converted to SO, and hence detected using the
.inorganic anion method conditions. The anion result agrees well with the sulfar
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 Pentafluoropropancic acid

STheoretical value calculations based on the empirical formula, CgF17SOs 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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Wmtre Analytical Laboratories, Inc.
3048 Research Drive State College, PA 16801
~ () Phone: (814) 231-8032  Fax: (814) 231-1253 or (814) 231-1580

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

LC/MS Purity Profile:
Impurity wt./wt. %
C4 1.03
Cs 1.56
C6 6.38
C7 1.63
Total 10.60

Note: The C4 and C6 values were calculated using the C4 and C6 standard calibration
curves, respectively. The 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: é 2“ LL LS 2t feo
David S. Bell Date
Scientist, Ceptr ’yﬂytical Laboratories
Reviewed By: &?ﬂ /" /’%Z _ 7// 72
ohn Flaherty Date
Laboratory Manager, Centre Analytical Laboratories

COA023-018B Page 3 of 3
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\Centre Analytical Laboratories, Inc.
3048 Research Drive State College, PA 16801
. Phone: (814) 231-8032 Fax: (814) 231-1253 or (814) 231-1580
INTERIM CERTIFICATE OF ANALYSIS
Revision 1(9/7/00)
Centre Analytical Laboratories COA Reference #: 023-018A
3M Product: PFOS, Lot 217
Reference #: SD-018
Purity: 86.9%
Test Name Specifications Result
Purity’ i R 86.9%
Appearance White Crystalline Powder Conforms
Identification o DT
NMR Positive
Metals (ICP/MS)
1. Calcium 1. 0.005 wt./wt.%
2. Magnesium 2. 0.001 wt./wt.%
3. Sodium 3. 1439 wt./wt.%
4. Potassium? 4. 6.849 wt./wt.%
5. Nickel 5. <0.001 wt./wt.%
6. Tron 6. 0.005 wt./wt.%
7. Manganese . 7. <0.001 wt./wt.%
Total % Impurity (NMR) 1.93 wt./wt.%
Total % Impurity 8.41 wt./wt.%
(LC/MS) :
Total % Impurity None Detected
(GC/MS) '
Related Compounds ~
POAA 0.33 wt./wt.%
Residual Solvents (TGA) None Detected
Purity by DSC Not Applicable’
Inorganic Anions (IC)
1. Chloride 1. <0.015 wt./wt.%
2. Fluoride 2. 0.59 wt/wt.%
3. Bromide 3. <0.040 wt./wt.%
4. Nitrate 4. <0.009 wt./wt.%
5. Nitrite 5. <0.006 wt./wt.%
6. Phosphate 6. <0.007 wt./wt.%
7. Sulfate® 7.  8.76 wt/wt.%
Organic Acids ° (IC)
1. TFA 1. <0.1 wt/wt.%
2. PFPA 2. <0.1 wt./wt.%
3. HFBA 3. 0.10 wt./wt.%
4. NFPA 4. 0.28 wt./'wt.%
Elemental Analysis®:
1. Carbon 1. Theoretical Value = 17.8% 1. 1248 wt./wt.%
2. Hydrogen 2. Theoretical Value = 0% 2. 0244 wt/wt.%
3. Nitrogen 3. Theoretical Value = 0% 3. 1.74 wt/wt.%
4. Sulfur 4, Theoretical Value = 5.95% 4. 8.834 wt./wt.%
5. Fluorine 5. Theoretical Value = 60% S, 54.1 wt./wt.%
COAQ23-018A Page 1 of 3
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\Centre Analytical Laboratories, Inc.

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

INTERIM CERTIFICATE OF ANALYSIS
Centre Apalytical Laboratories COA Reference #: 023-018A

Date of Last Analysis: 08/31/00
Expiration Date: 08/31/01
Storage Conditions: Frozen <-10°C

Re-assessment Date: 08/31/01

'Purity = 100% - (sum of metal impurities, 1.45% +LC/MS impurities, 8.41%+Inorganic
Fluoride, 0.59%+NMR impurities, 1.93%+organic acid impurities, 0.38%+POAA,
0.33%) :
Total impurity from all tests = 13.09%
Purity =100% - 13.09% = 86.9%

?potassium is expected in this salt form and is therefore riot considered an impurity.

7~ *Purity by DSC is generally not applicable to materials of low punty No endotherm was
observed for this sample.

“Sulfur in the sample appears to be converted to SO and hence detected using the
inorganic anion method conditions. The anion result agrees well with the sulfur
determination in the elemental analysis, lending confidence to this interpretation. Based
on the results, the SOy is not considered an impurity.

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

STheoretical value calculations based on the empirical formula, CgF17,SO;K* (MW=538)

This work was conducted under EPA Good Laboratory Practice Standards (40 CFR 160).

COA023-018A : Page2 of 3
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Wentre Analytical Laboratories, Inc.
3048 Research Drive : State College, PA 16801
—_ () Phone: (814) 231-8032  Fax: (814) 231-1253 or (814) 231-1580

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

LC/MS Purity Profile:

Impurity wt./wt. %
C4 1.22
C5 1.33
Cé 4.72
c7 1.14

Total 8.41

Note: The C4 and C6 values were calculated using the C4 and C6 standard calibration
curves, respectively. The C5 value was calculated using the average response factors
from the C4 and C6 standard curves. Likewise, the C7 value was calculated using the
average response factors from the C6 and C8 standard curves.

m
Prepared By: ‘él‘zzzéﬁ__w _pekew_
vid S. Bell ’ : Date
~ Scientist, Centr lytical Laboratories -
Reviewed By: (ko /4 /—‘lej f/// 02
ohn Flaherty Date
Laboratory Manager, Centre Analytical Laboratories

COA023-018A . Page 3 of 3
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Appendix H: Report Signature Page

%W T Cao

74d 98of

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

Gl 2 e lry

Date -

az/oﬁ/o /

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

-

Date

O2/s7o/

Bill Reagen, Ph.D., Laboratory Manager

Date
I — o2/0570,
Kris J. Hansen, Ph.D., Principal Analytical Investigator Date
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