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Attn: TSCA Section 8(e) Coordinator

Dear Section 8(e) Docket Coordinator:

Re: TSCA 8(e) Supplemental Notice on Sulfonate-based Fluorochemicals

With this letter, 3M is providing final reports and other supplemental information

related to previous TSCA Section 8(e) notifications. Many of the enclosed items are analytical
reports providing blood serum and liver levels of test materials for which the in-life report
referring to administered doses has already been submitted to the 8(e) docket. In other cases
where the 8(e) notification consisted of preliminary data, we are submitting a final study report.

All of the enclosed items are already in EPA’s possession and available in TSCA

Docket AR-226. We believe, however, that placing these items in the 8(e) docket may allow
for more convenient access to information directly related to previous 8(e) notifications by 3M.

The table below lists the enclosed items and references the study or data which already

has been the subject of an 8(e) notification by 3M:

1.

Attached Submission Related Study/Data Already

Filed Under 8(e)

Amended Analytical Study, 2(N-Ethylperfluorooctane Combined Oral (Gavage) Fertility,
sulfonamido)-ethanol in Two Generation Rat Reproduction, | Developmental and Perinatal/Postnatal
Determination of the Presence and Concentration of PFOS, | Reproduction Toxicity Study of N-
M556, PFOSAA, and PFOSA in the Liver and PFOS, EtFOSE in Rats, 3M Reference No. T-
M556, PFOSAA, PFOSA and EtFOSE-OH in the Sera of 6316.5, June 30, 1999, full report
Crl:CDBR VAF/Plus Rats Exposed to EtFOSE-OH, 3M

g submitted February 15, 2000 to
Reference No. T-6316.5, Analytical Report TOX-013, supplement earlier filing
LRN-U2095, June 11, 2001. R
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. Attached Submission

Related Study/Data Already
Filed Under 8(e)

2. Analytical Laboratory Report, Determination of the
Presence and Concentration of Potassium
Perfluorooctanesulfonate (CAS Number: 2759-39-3) in the
Serum and Liver of Sprague-Dawley® Rats Exposed to
PFOS via Gavage, Laboratory Report No. U2006,
Requestor Project No. 3M TOX 6295.9, October 27, 1999.

3. Report Amendment I, Combined Oral (Gavage) Fertility,
Developmental and Perinatal/Postnatal Reproduction
Toxicity Study of PFOS in Rats, Argus Research
Laboratories, Inc., Protocol 418-008, Sponsor’s Study No.
6295.9, April 13, 2000.

Combined Oral (Gavage) Fertility,
Developmental and Perinatal/Postnatal
Reproduction Toxicity Study of PFOS
in Rats, Argus Research Laboratories,
Inc., Sponsor’s Study No. 6295.9, June
10, 1999, full report submitted
February 15, 2000 supplementing
earlier filing

4. Analytical Report, Determination of the Presence and
Concentration of Perfluorooctanesulfonate,
~ Perfluorooctanesulfonylamide, M556, and M570 in the
Liver and Sera Samples, 3M Environmental Laboratory
Ref. No. U2636, TOX-028, February 23, 2001

13-Week Dietary Study of N-Methyl
Perfluorooctanesulfonamido Ethanol
(N-MeFOSE) in Rats, 3M Ref. No. T-
6314.1, Covance Study No. 6329-225,
dated June 30, 2000, Section 8(e) filing
July 24, 2000

5. Analytical Laboratory Report, Determination of the
Concentration of PFOS, PFOSA, PFOSAA, and EtFOSE-
OH in the Sera and Liver of Crl:CDBR VAF/Plus Rats
Exposed to N-EtFOSE, 3M Environmental Laboratory
Report No. TOX-098, Laboratory Request No. U2402, 3M
Ref. No. T-6316.7, February 6, 2001.

Final Report, Oral (Gavage)
Developmental Toxicity Study of 2(N-
Ethylperfluorooctanesulfonamido)-
ethanol in Rats, 3M Reference No. T-
6316.7, December 17, 1998, submitted
to Section 8(e) docket per letter of
August 21, 2000

6. Analytical Laboratory Report on the Determination of the
Presence and Concentration of Potassium

Perfluorooctanesulfonate (PFOS) or another metabolite of

2(N-ethylperfluorooctanesulfonamido)-ethanol (N-
EtFOSE) in Liver and Serum Specimens, 3M
Environmental Laboratory Report No. TOX-097,
Laboratory Request No. U2452, 3M Ref. No. T-6316.8,
February 8, 2001

Final Report, Oral (Stomach Tube)
Developmental Toxicity Study of N-
EtFOSE in Rabbits, 3M Reference No.
T-6316.8, January 11, 1999, submitted
to Section 8(e) docket per letter of
August 21, 2000

7. Final Report, Alexander, B., Mortality Studies of Workers
Employed at the 3M Decatur Facility, University of
Minnesota, April 26, 2001.

Preliminary data submitted to Section
8(e) docket in letter of December 15,
2000
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. Attached Submission

Related Study/Data Already
Filed Under 8(e)

8. Final Report, Acute Oral Toxicity Screen with T-3290CoC
in Albino Rats, Safety Evaluation Laboratory, Riker
Laboratories, Inc., Project No. 0882AR0362, 3M Reference
No. T-3290 (40 % K'PFOSAA in 3 % EtOH, 17 % IPA
and 40 % H,0, L-6778, F-6873, Lot 501), November 5,
1982 [Bibliography entry in Docket AR-226, final report
was to be moved to TSCA 8(e) docket]

Acute Oral Toxicity Screen with T-
3290CoC in Albino Rats, Safety
Evaluation Laboratory, Riker
Laboratories, Inc., Project No.

| 0882AR0362, 3M Reference No. T-

3290 (40 % K'PFOSAA in 3 % EtOH,
17 % IPA and 40 % H,0, L-6778, F-
6873, Lot 501), November 5, 1982,
submitted to Section 8(e) docket in
August 21, 2000 self-audit letter
(which erroneously refers to rabbits
rather than rats)

9. Giesy, J.P., and K. Kannan, Accumulation of
Perfluorooctanesulfonate and Related Fluorochemicals in
Fish Tissue, Michigan State University, June 20, 2001.

10. Giesy, J.P., and K. Kannan, Accumulation of
Perfluorooctanesulfonate and Related Fluorochemicals in
Mink and River Otters, Michigan State University, June 20,
2001.

11. Giesy, J.P., and K. Kannan, Perfluorooctanesulfonate and
Related Fluorochemicals in Oyster, Crassostrea Virginica,
From the Gulf of Mexico and Chesapeake Bay, Michigan
State University, June 20, 2001.

12. Giesy, J.P. and K. Kannan, Perfluorooctanesulfonate and
Related Fluorochemicals in Fish-Eating Water Birds,
Michigan State University, June 20, 2001.

13. Giesy, J.P. and K. Kannan, Accumulation of .
Perfluorooctanesulfonate and Related Fluorochemicals in
Marine Mammals, Michigan State University, June 20,
2001.

Preliminary data submitted to Section
8(e) docket May 26, 1999

If you have any questions about this submission, please contact me at (651)737-4795.

Sincerely,
J ﬂ@i s

Georj€gh Adams
Manager, 3M Corporate Product Responsibility

Enclosures
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3M Medical Department Study: T-6316.8 Analytical Report: FACT TOX-097
LRN-U2452

GLP Compliance Statement

Analytical Laboratory Report Title: Determination of the Presence and Concentration
of Potassium Perfluorooctanesulfonate (PFOS) or another metabolite of

2(N-ethylperfluorooctanesulfonamido)-ethanol (N-EtFOSE) in Liver and Serum Samples
Study Identification Numbers: T-6316.8, FACT TOX-097, LRN-U2452

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 compliance:

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

e Stability not determined for test and control articles under all conditions of
administration.

e Characterizations of all analytical reference materials have not been completed
at this time. An amendment to this report will be issued when characterizations
have been completed for all reference materials with the exception of PFOSEA.
A characterization of PFOSEA will not be completed as all the material was
consumed during the analytical phase of the study.

e There were no expiration dates on the reagent/solutions bottle per 21 CFR Part
58.83.

e The electronic data systems have not been validated and there is not an
electronic audit trail of corrections currently available (21 CFR Part 58.130 (e)).
Hardcopies of chromatograms will be considered as the original raw data.

(See next page for Signatures)
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3M Medical Department Study: T-6316.8 Analytical Report: FACT TOX-097
' LRN-U2452

(GLP Compliance Statement Continued)

| %/vm TG Y124 Zro/

Mafvin T. Case D.V.M., Ph.D., Study Director Date
Tl 2 L Totltt 02/04,/58
John L. Butenhoff Ph.D., Sponsor Representative Date
A% 744‘ | 02/01/0/
Kristen J. Hansen Ph.D. Principal Analytical Investigator Date
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" 3M Medical Department Study: T-6316.8

Analytical Report: FACT TOX-097
LRN-U2452

GLP Study—Quality Assurance Statement

Analytical Laboratory Report Title: Determination of the Presence and Concentration of
Potassium Perfluorooctanesulfonate (PFOS) or another metabolite of 2(N-
ethylperfluorooctanesulfonamido)-ethanol (N-EtFOSE) in Liver and Serum Samples

Study Identification Numbers: T-6316.8, FACT TOX-097, and LRN-U2452
This study has been inspected by the 3M Environmental Laboratory Quality Assurance

Unit (QAU) as indicated in the following table. The findings were reported to the study
director and laboratory management.

Date Reported to
Inspection Dates Phase Management | Study Director
09/23/98 Sample receipt 11/21/98 11/21/98
10/30/00 — 11/01/00 Data 11/02/00 ‘ 11/02/00
01/02/01 - 01/05/01 Draft report (1) 01/05/01 01/05/01
01/22/01 - 01/23/01 Draft report (2) 01/23/01 01/23/01

M OZ/07/0\
QAU Repfesentative

3M Environmental Laboratory

Date
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3M Medical Department Study: T-6316.8 Analytical Report: FACT TOX-097
LRN-U2452
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Study Personnel and Contributors

Study Director

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

3M Center, Building 220-2E-02
St. Paul, MN 55133-3220
(651) 753-5180

Analytical Chemistry Laboratory

Liver and Serum, Extraction and Analyses
3M Environmental Laboratory

Kristen J. Hansen, Ph.D., Principal Analytical
Investigator

3M Laboratory Contributing Personnel

David R. Barnidge, Ph.D.*
Lisa A. Clemen

Kelly J. Dorweiler*

Mark E. Ellefson

Sarah A. Heimdal*
Marlene M. Heying*
Harold O. Johnson

*Contract lab professional service employees

Location of Archives

Sponsor

3M Corporate Toxicology

3M center, Building 220-2E-02
St. Paul, MN 55133-3220

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

Kelly J. Kuehiwein*
Glenn Langenburg*
Sally A. Linda*

lan A. Smith*

Thomas P. Wagner*
Bob W. Wynne*
Richard D. Youngblom*

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

Laboratory for a minimum of ten years.

3M Environmental Laboratory
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3M Medical Department Study: T-6316.8 Analytical Report: FACT TOX-097
LRN-U2452

Introduction and Purpose

The purpose of the analytical study is to provide semi-quantitative or qualitative determination of
PFOS, PFOSA, PFOSAA, PFOSEA and N-EtFOSE in sera samples and liver samples collected
from pregnant rabbits exposed orally to N-EtFOSE. The study was initiated on 18 September
1998.

Test System

The test system were timed-pregnant female New Zealand White [Hra: (NZW)SPF] Rabbits
received from Covance Research Products Inc. The individual body weights of the female rabbits
ranged from 2.9 to 4.2 kg; the rabbits were approximately five to six months of age at the time of
study assignment (Argus Study #418-010).

Table 1 summarizes the number of female rabbits in each group. Group | consisted of control
female rabbits that were administered 0.0 mg/kg/day in 2% Tween® 80 (vehicle). Group Il through
Group V female rabbits were administered 0.1, 1.0, 2.5, or 3.75 mg of N-EtFOSE per kg of body
weight/day in 2% Tween® 80. Serum and liver samples were collected on day 21 of presumed
gestation. Additionally, female rabbits were Caesarean-sectioned and pooled fetal tissue(s) taken
from the rabbits. Details of the in-life phase of the study are presented in the Argus Laboratory
final report, “Oral (Stomach Tube) Developmental Toxicity Study of N-EtFOSE in Rabbits, #418-
010.”

Table 1. Dosage Levels, Concentration and Volumes for Argus Study #418-010

Dosage Number Dosage* Concentration | Dosage Assigned Rabbit
Group of (mg/kg/day) {mg/mL) Volume Numbers
Rabbits {(ml/kg)
| 3 0 (Vehicle) 0 5 8682F — 8684F
il 5 0.1 0.02 5 8685F ~ 8689F
] 3 1.0 0.2 5 8690F — 8692F
v 3 25 0.5 5 8693F — 8695F
\Y) 5 3.75 0.75 5 8696F ~ 8700F

*The test articie will be considered 100% pure for the purpose of dosage calculations.

3M Environmental Laboratory Page 10
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3M Medical Department Study: T-6316.8 Analytical Report: FACT TOX-097
LRN-U2452

Specimen Collection and Analysis

In the analytical study reported here, 19 liver specimens, 19 sera specimens and 19 pooled fetal
tissues were collected from 19 presumed pregnant female rabbits at the end of the in-life phase
of Argus Study #418-010 and sent to the 3M Environmental Laboratory to be extracted and
analyzed for perfluorooctanesulfonate (PFOS), perfluorococtanesulfonamide (PFOSA),
perfluorooctanesulfonamido(ethyl)acetate (PFOSAA), N-ethyl perfluorooctanesulfonamido ethyl
alcohol (N-EtFOSE), and perfluorooctanesulfonylethylamide (PFOSEA). Only non-quantitative
screening data is provided for PFOSAA and N-EtFOSE determination in liver and sera samples.

Blood specimens were centrifuged within one hour of collection. Serum was then harvested and
stored in a freezer set to maintain specimens at -70° until shipped to the 3M Environmental
Laboratory. Liver specimens collected from each animal were flash frozen in liquid nitrogen then
stored in a freezer set to maintain specimens at -70°C until shipped to the 3M Environmental
Laboratory. Pooled fetal tissues (per litter, fetuses and placenta) were collected then stored in a
freezer set to maintain specimens at -70°C until shipped to the 3M Environmental Laboratory.
(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 1998. Liver samples were
homogenized prior to the extraction procedure. Sample extracts were analyzed beginning 17
October 1998 using high-pressure liquid chromatography-electrospray/tandem mass
spectrometry (HPLC-ES/MS/MS) in the multiple reaction monitoring. Analytical details are
included in this report.

Specimen Receipt and Maintenance

The 3M Environmental Laboratory received serum, liver, fetuses and placenta specimens for the
in-life phase of this study FACT TOX-097 on 23 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-097 were obtained from
commercial sources and are presented in Appendix A (see Table 5). 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 11
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Analytical Report: FACT TOX-097

LRN-U2452

Chemical Characterization of Analytical Reference Material/Substance

Table 2. Characterization of the Analytical Reference Materials/Substances in Study

FACT-TOX-097
Substance KPFOS*° PFOSA PFOSAA N-EtFOSE PFOSEA®
3M Specialty 3MICP/PCP 3MICP/PCP
Source M Chemicals Division Division M
CoF17SON
Formula CoFnSOskr | CoFuSOMH, |  (CHcry | CFIeOMlaHd | CFuSONRC,
CH,COO-H 5
Expiration Date 01/01/2010 01/01/2010 01/01/2010 01/01/2010 TBD
age Ambient Ambient Ambient Ambient Ambient
Storage Conditions temperature temperature temperature temperature temperature
Chemical Lot 193 L2353 617 936 TN-A-1885
Number
. s . Amber to brown Yellow to amber " .
Physical Description White powder waxy solid liquid Amber waxy solid Amber waxy solid
Purity TBD® TBD" TBD° 88.9% NA

TBD - To be determined
2 The target analyte is PFOS (Perfluorooctanesulfonate), CsF17SOs-
® The purity of the substance listed above was based only on NMR analyses. Subsequent chemical
characteristics are occurring and this analytical report will be amended to indicate the purity of these

substances when a certificate of analysis is issued.

© Purity will not be determined due to lack of material. See compliance statement.

Note: All reference materials that were used during the course of the study were stored at ambient temperature
and were frozen when moved to storage.

3M Environmental Laboratory
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3M Medical Department Study: T-6316.8 Analytical Report: FACT TOX-097
LRN-U2452

Method Summaries

Following is a brief description of the methods used during this analytical study by the 3M
Environmental Laboratory. Copies 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. It was determined that applying a 1/X weighting to the curve
improved the method accuracy at the low end of the curve. The original data sets were reworked
utilizing the improved practice. These changes only improved the effectiveness of the method.
Amendments to the protocol were written to cover method changes. A copy of protocol
amendments and method deviations are presented in Appendix B (Table 6) of this report.

3M Environmental Laboratory

PREPARATORY METHODS

e FACT-M-1.0, “Extraction of Potassium Perfluorooctanesulfonate or Other Anionic Fluorochemical
Surfactants from Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry”.

e FACT-M-3.0, “Extraction of Potassium Perfluorooctanesulfonate or Other Anionic Fluorochemical
Compounds from Serum or Other Fluids for Analysis Using HPLC-Electrospray/Mass
Spectrometry”.

An ion-pairing reagent was added to the sample and the analyte ion pair was partitioned into ethyl
acetate. A portion of the ethyl acetate was transferred to a centrifuge tube and put onto a nitrogen
evaporator until dry. Each extract was reconstituted in 1.0 mL of methanol, and then filtered through
a 3 mL disposable plastic syringe attached to a 0.2 ym nylon filter into glass autovials.

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

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

An ion-pairing reagent was added to the sample and the analyte ion pair was partitioned into
methyl-tert-butyl-ether. 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

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

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

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

3M Environmental Laboratory Page 13
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3M Medical Department Study: T-6316.8 Analytical Report: FACT TOX-097
LRN-U2452

o ETS-8-7.0, “Analysis of Potassium Perflucrooctanesulfonate 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 (CsF;SO5-) analysis, was fragmented to
produce ion 99 (FSO;-). The characteristic ion 99 was monitored for quantitative analysis

(Table 3).

ANALYTICAL EQUIPMENT

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

Liquid Chromatograph: Hewlett-Packard® Series 1100 Liquid Chromatograph system
Analytical column: Keystone® Betasil™ Cis 2x100 mm (5 ym)

Column temperature: Ambient

Mobile phase components:

Component A: 2mM ammonium acetate

Component B: methanol

Flow rate: 300 pL/min

Injection volume: 10 pL

Solvent Gradient: 13.5 minutes

Time (minutes) %B

0.0 40%
8.5 90%
11.0 90%
12.0 40%
13.6 40%

Mass Spectrometer;M Micromass® API/Mass Spectrometer Quattro II™ Triple Quadrupole system
Software: Mass Lynx 3.4

Cone Voltage: 20-60 V

Collision Gas Energy: 25-45 eV

Mode: Electrospray Negative

Source Block Temperature: 150°C £10°C

Electrode: Z-spray

Analysis Type: Multiple Reaction Monitoring (MRM)
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Table 3. Negative lons Monitored

Target Analyte Primary lon (aAmMU) Product lon (AMu)
PFOS** 499.0 80.0, 99.0, 130.0
PFOSA 498.0 78.0

PFOSAA 584.0 83.0, 169.0
N-EtFOSE 630.0 59.0
PFOSEA 526.0 65.0,119.0
THPFOS* 427.0 80.0
*Surrogate

** One or more product ions were used in the determination of PFOS.
Deviations

It should be noted that as the analytical phase of this study progressed, method parameters were
evaluated to improve analyses. Earlier methods were used with deviations until amendments to
the protocol were written. Deviations from the original protocol and methods are documented in
the Appendix B.

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

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 0.980

e Limits of Quantitation (LOQ): The LOQ is equal to the lowest acceptable standard in the
calibration curve.

¢ Acceptable Precision: Precision is better than 30% for the method.
+ Acceptable Spike Recoveries: 70-130%

o Demonstration of Specificity: Specificity to be demonstrated by chromatographic retention
time and daughter ion characterization.
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Data Summary, Analyses, and Results

Summary of Quality Control Analyses Results

e Linearity: The coefficient of determination (r?) of the extracted standard curve was >0.980
except for the determination of PFOSAA. Acceptable curves could not be derived from the
analysis of some data sets. All PFOSAA data should be regarded as non-qualitative
screening data only.

o Calibration Standards: Quantitation of the compounds was based on linear regression
analysis (1/x weighted) of a single or of 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 the compounds was based on the response of one specific product ion using
the multiple reaction monitoring mode of the instrument (see Appendix C, Analytical
Methods).

¢ Limits of Quantitation (LOQ): The LOQ is equal to the lowest acceptable standard in the
calibration curve (defined as a standard within +30% of the theoretical value), and is at least
two times the analyte peak area detected in the extraction blanks.

« Blanks: All blanks were below the lower limit of quantitation for the compounds of interest,
except as noted in Appendix B (see table 6).

e Precision: Precision was not specifically determined within this study, but has been
characterized to be better than +30% for this method.

e 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.
Rabbit sera and liver from control animals were spiked prior to extraction. All target analytes
were spiked approximatelt 250 ng/mL or 250 ng/g.

Sera spikes for PFOS, PFOSA, PFOSAA, and PFOSEA were within £30% of expected
values. Spike recoveries studies for N-EtFOSE were dramatically higher than expected, with
an average recovery of 196%. The N-EtFOSE data shall be regarded as non-qualitative
screening data only.

Liver spikes for PFOS, PFOSA, PFOSAA, and PFOSEA were within £30% of expected
values. Spike recoveries studies for N-EtFOSE were within £50%. The N-EtFOSE data shall
be regarded as non-qualitative screening data only.

e 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.
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Statement of Data Quality

It is not possible to verify true recovery of endogenous analyte from tissues without radio labeled
reference material. The only measurement of accuracy available at this time, matrix spike
studies, indicates the data are quantitative to £30% or greater with the exception of PFOSAA and
N-EtFOSE. The PFOSAA and N-EtFOSE data shall be regarded as non-qualitative screening
data only.

Summary of Sample Results

Samples from Dosed Animals: In general, PFOS, PFOSA, PFOSAA and N-EtFOSE levels
found in the sera and liver of the test animals increased with dose group. PFOSEA was not
detected in sera or liver samples of dosed animals. 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-097.

Statement of Conclusion

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

References

Argus In-life Final Report #418-010, “Oral (Stomach Tube) Developmental Toxicity Study of
N-EtFOSE in Rabbits”
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Appendix A: Chemical Characterization of Test Material, Control
Matrices

Chemical Characterization of 2(N-Ethylperfluorooctanesulfonamido)-ethanol

CAS Number: 1691-99-2 Chemical Formula: C¢F;SO,N (C,Hs) CH2CH20H

Molecular Weight: 571.0

Table 4. Characterization of Test Substance in Study FACT-TOX-097

Test Substance
Chemical Name 2(N-Ethylperﬂuororc‘m-c:tsat:\gssjfonamido)-ethanol
Source From Sponsor
Expiration Date 5/01/2000
Storage Conditions Ambient temperature
Chemical Lot # FM-3929 (Mixture of Lots 30035, 30037, 30039)
Physical Description Waxy solid
Purity 97.4%

* The purity of the substances listed above was based only on NMR analyses. Subsequent chemical
characterization is occumming and this analytical report will be amended to indicate the purity of these
substances when a certificate of analysis is issued.

This information is from the inHlife protocol.

Characterization of Control Matrices

Table 5. Characterization of the Control Matrices Used for Liver and
Sera Analyses in Study FACT-TOX-097

Control Matrix Rabbit Liver Rabbit Sera
Source Cov\il?sgc;i:;ilton Sigma
Expiration Date 01/01/2010 01/01/2010
Storage Conditions -20°C £10°C -20°C +10°C
Chemical Lot # F00013 96H4639
Physical Description Rabbit Liver Rabbit Sera
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Appendix B: Protocol, Amendments and Deviations
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3M ENVIRONMENTAL LABORATORY
PROTOCOL - ANALYTICAL STUDY
Oral (Stomach Tube) Developmental Toxicity Study of
2(N-Ethylperfluorooctanesulfonamido)-ethanol in Rabbits

In-vivo study reference number: Argus #418-010

Study number: FACT-TOX-97

Test substance: 2(N-Ethylperfluorooctanesulfonamido)-ethanol (N-EtFOSE-OH)

Name and address of Sponsor: ‘ ' ,
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Expected termination date:

" Method numbers and revisions:
FACT-M-1.0, Extraction of Potassium Perfluorooctanesulfonate or Other Anionic
Surfactants from Liver for Analysis Using HPLC-Electrospray/Mass
Spcctrometry ’
FACT-M-2.0, Analysis of Fluorochemlcals in Liver Extracts Usmg HPLC-
Electrospray/Mass Spectrometry

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

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

FACT-M-4.0, Analysis of Fluorochemicals in Serum Extracts Using HPLC- -
Electrospray/Mass Spectrometry
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. j
1.0 PURPOSE . 3
The analytical portion of this study is designed to evaluate levels of potassium'
perfluorooctanesulfonate (PFOS), or another metabolite of 2(N-ethylperfluorooctane-

sulfonamido)-ethanol (N-EtFOSE-OH) determined by the Study Director, in liver and serum
samples of the test system when it is administered directly through a stomach tube.

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

2.0 REGULATORY COMPLIANCE

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

-

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

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

3.1.2 = Analytical reference substance matrix: Rabbit liver and serum

3.1.3 Analytical control substance: None

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

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

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

3.2.3 Analytical control matrix:

. '3.2.3.1 Rabbit liver - Argus Research Laboratories; traceability information will
be included in the final report; or

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

3.23.2 Rat serum - Sigma Chiemical Company; traceability information will be
included in the final report

3.3 = Number of test and control samples. Liver samples for testing were received from 16
test and 3 control animals for the toxicokinetic portion of the study. Liver samples for
testing were received from 88 test and 22 control animals for the developmental portion
of the study. Serum samples will be tested at the discretion of the Study Director.

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

FACT-TOX-97, U2452
Argus #418-010
Page2 of 5
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f . .
. 3.5  Purity and strength of materials: Characterization of the purity and identity of the
reference material is the responsibility of the Sponsor

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

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

3.8  Disposition of test and/or control substances: onloglcal tissues and fluids are retained
per GLP regulation.

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

4.0 EXPERIMENTAL - Overview

Tissues from animals dosed as described in Argus Research Laboratories Protocol #418-010 are
received for analysis of fluorine compounds. Mated female rabbits were dosed on Day 7 of
presumed gestation, with administration continuing through Day 20. At Day 21, serum and liver
samples, as well as fetuses and placenta, were taken from rabbits in the toxicokinetic portion of

" the study. At Day 29 for the rabbits remaining in the study, samples of serum and liver were
taken, as well as fetuses and placenta.

At the discretion of the Study Director, a series of analytical tests will be performed on select
tissues. Initially, all liver samples will be analyzed for PFOS by Electrospray/mass spectrometry
(ES/MS). On the basis of findings from these analyses, additional samples may be evaluated. If
additional analysis is performed, a protocol amendment will be written to add the matrices and
methods to the protocol.

For analysis performed by the 3M Environmental Laboratory, the methods listed in the analytical
methods section will be used. At the discretion of the Study Director, select analysis may be

: performed by a contract laboratory where competence has been demonstrated, using validated
analytical methods. If a contract laboratory is used, the methods and data prov1dcd to the Study
Director will be identified in the final report.

5.0 EXPERIMENTAL - Analytical Methods

5.1  For analysis performed by the 3M Environmental Laboratory, the followmg methods will
be used:

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

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

FACT-TOX-97, U2452
Argus #418-010
Page3 of 5
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5.1.3 FACT-M-3.0, Extraction of Potassium Perfluorooctanesulfonate or Other

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

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

52 If ahalysis is performed at a contract aﬁalytical laboratory, copies of the validated -
: methods will be included in the data packet provided to the Study Director.

6.0 DATA ANALYSIS

6.1 , Data Reporting: For analysis performed by a contract laboratory, the contract laboratory .
will provide all data to the analytical phase Study Director, and copies of the methods  *
will be attached to the data. The contract laboratory and the data it provides will be

 identified in the data packet provxded by the analvucal phase Study Director to the
Sponsor.

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

(weight/weight) of target analyte per tissue or sample, or of target analyte per unit of
tissue or fluid.

6.3  Statistical analysis: Statistics used may include regression analysis of the serum
concentrations over time, and standard deviations calculated for the concentrations within

each dose group. If necessary, simple statistical tests, such as Student’s t test, may be
applied to evaluate statistical difference.

7.0 MAINTENANCE OF RAW DATA AND RECORDS

7.1  The following raw data and records will be retained in the study folder in the archives
according to AMDT-5-8:

) ~7.1.1 Approved protocol and amendments
712 Study correspondence ‘
7.1.3 Shipping records
7.1.4 Raw data |
7.1.5 Electronic copies of data

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

7.2.1 Training records

7.2.2 Calibration records

7.2.3 Instrument maintenance logs

7.2.4 Standard Operating Procedures, Equipment Procedures, and Methods
FACT-TOX-97, U2452

Argus #418-010
Page 4 of 5
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7.2.5 . Appropriate specimens. '

8.0 REFERENCES

81  3M Environmental Laboratory Quality System Chapters 1, 5 and 6

8.2  Other applicable 3M Environmental Laboratory Quality System Standard Operating
Procedures

9.0 ATTACHMENTS

9.1  Copies of the following validated 3M Environmental Laboratory methods are attached for
, information purposes:

9.1.1 FACT-M-L0, Extraction of Potassium Perfluorooctanesulfonate or Other
Anionic Surfactants from Liver for Analysis Using HPLC-Electrospray/Mass
Spectrometry : '

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

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

9.14 FACT-M-4.0, Analysis of Fluorochemicals in_Serum‘Extracts Using HPLC-
Electrospray/Mass Spectrometry

9.2  If a contract analytical laboratory performs analysis, copies of the validated methods
: performed will be attached to the data packet provided to the Study Director.

F

FACT-TOX-97, U2452
Argus #418-010
Page 5 of 5
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Study Title
Analy‘ucal Study Oral (Stomach Tube) Development Toxicity Study of
‘ 2(N-Ethylperfluorooctanesulfonamide)-ethanol in Rabbits

PROTOCOL AMENDMENT NO. 1

Amendment Date:
18 February 2000

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

935 Bush Avenue
St. Paul, MN 55106

Laboratory Project Identification
ET&SS LRN-U2452
FACT TOX-097
Argus Study: 418-010
3M Medical Department Study: T-6316.8

3M Environmental Laboratory
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Protocol LRN-U2452
Amendment Number 1

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 Marf}in T. Case, D.V.M.,, Ph.D., as
of the signing of this amendment.

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 18
February 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.

3M Environmental Laboratory
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3. PROTOCOL READS:
* Method numbers and revisions:

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

FACT—M-2 0, Analysis of F]uorochemncals in Liver Extracts Using HPLC-Electrospray/
Mass Spectrometry

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

- FACT-M-4.0, Analysis of Fluorochemicals in Serum Extracts Using }IPLC-Elecn*ospray/Mass
- Spectrometry

AMEND TO READ:
Method numbers and revisions:

~ ETS-8-6.0 “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical Compounds
from Liver for Analysis Using HPL.C-Electrospray/Mass Spectrometry”

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

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

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

REASON:

New methodologies were implemented following the approval of the original protocol for FACT
Tox-097.

3M Environmental Laboratory
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4. PROTOCOL READS:

7.1 The following raw data and records will be retained in the study folder in the archives according
to AMDT-S-8: ‘
7.1.1  Approved protocol and amendments
7.1'2  Study correspondence -
7.1.3  Shipping records
7.14 Raw data
7.1.5 Electronic copies of data

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

72.1 Training records

722 Calibration records

7.2.3 .. Instrument maintenance logs :

7.2.4 Standard Operating Procedures, Equipment Procedures, and Methods

7.2.5 Appropriate specimens
AMEND TO READ:

“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, eqmpment
procedures, and methods will be retained in the archives of the facility performing each analysxs

. REASON:
To direct subcontract laboratories in the disposition of the items listed above.

5. PROTOCOL READS:
3.1 Test, control, and reference substances and matrices

3.1.2 - Analytical reference substance matrix: Rabbit liver and serum
3,14 Analytical control substance matrix: Rabbit liver and serum

AMEND TO READ:
3.1 Test, control, and reference substances and matrices

3.1.2  Analytical reference substance matrix: Rabbit liver, serum, and pooled fetal tissue(s)
3.1.4  Analytical control substance matrix: Rabbit liver, serum, and pooled fetal tissue(s)
REASON:

Analysis of fetal tissue for the target chemical and/or its analytes was added to the scope of the study
following the issuance of the original protocol.

3M Environmental Laboratory
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Protocol LRN-U2452
Amendment Number 1

6. PROTOCOL READS:

The analytical portion of this study is deSIgned to evaluate levels of potassium perfluoro-
octanesulfonate (PFOS), or another metabolite of 2(N-Ethylperfluorooctanesulfonamido)-ethanol (N-
EtFOSE-OH) determined by the Study Director, in liver and serum samples of the test system when
it is administered directly through a stomach tube.

AMEND TO READ:

The analytical portion of this study is designed to evaluate levels of potassium perfluoro-
octanesulfonate (PFOS), or another metabolite of 2(N-Ethylperfluorooctanesulfonamido)-ethanol (N-
EtFOSE-OH) determined by the Study Director, in liver, serum, and fetal tlssue(s) samples of the test
system when it is administered directly through a stomach tube.

REASON:

~ Analysis of fetal tissue for the target chemical and/or its analytes was added to the scope of the study
following the issuance of the original protocol.

7. PRorocm. READS:

3.8 Disposition of test and/or control substances Biological Tissues and fluids are retained per GLP
regulation.

AMEND TO READ:

3.8-Specimens will be maintained in the 3M Environmental Laboratory specimen archives. All
specimens sent to sub-contract laboratories will be returned to-the 3M Environmental Laboratory
upon completion of analysis and submission of the sub-contract laboratory(s) final report. The
specimens will be returned with the following documentation: the signed original chain of
custody and records of storage conditions while at the sub-contract facility.

REASON:
To direct subcontract laboratories in the disposition of the items listed above.

3M Environmental Laboratory
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Protocol LRN-U2452
Amendment Number 1

8. PROTOCOL READS: ,
3.2.3 Analytical control matrix
3.2.3.1 Rabbit liver — Argus Research Laboratories; traceability information will be included in
the final report; or

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

AMEND TO READ:
3.2.3 Analytical control matrix
3.2.3.1 Rabbit liver — Covance Laboratories; traceability information will be included in the
‘final report
REASON:

Argus Research Laboratories will be conducting the in life portion of the study. -

9. PROTOCOL READS:
3.2.3 Analytical control matrix

3.2.3.1 Rabbit liver — Covance Laboratories; traceability information will be included inthe
" final report ’
. 3.2.3.2 Rat Serum — Sigma Chemical Company; traceability information will be included in the
final report
AMEND TO READ:
3.2.3 Analytical control matrix
3.2.3.1 Rabbit liver — Covance Laboratories; traceability information will be included in the
final report
3.2.3.2 Rat serum — Sigma Chemical Company; traceability mforma’aon will be mcluded in the
final report
3.2.3.3 Pooled fetal tissue(s) — txaceablhty information will be included in the final report
REASON:

Analysis of fetal tissue was added to the scope of the study following the issuance of the original
protocol. ’

3M Environmental Laboratory
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Amendment Appi'oval -

Wacen 76,0 /2

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

John L. Butenhoﬁ,’ Ph.D., Incoming Sponsor Representative ' Date

%rl«wﬁa\, 2k 2O

Kristen J. Hansen, Ph.D., Outgoing Study Director ' . Date

Pty 760 - ,/MMA roe)

Marvin T. Case, D.V.M.,, Ph.D., Incoming Study Director ‘ Date
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Study Title
Oral (Stomach Tube) Developmental Toxicity Study of ”(N-Ethylperﬂuorooctancsulfonanndo)-
. ethanol in Rabbits

PROTOCOL AMENDMENT NO. 2 -

. Amendment Date:
November 21, 2000

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

Laboratory Project Identification
FACT TOX-097
ET&SS LRN-U2452
Argus Study: 418-010
3M Medical Department Study: T-6316.8
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" Protocol FACT TOX-097
Amendment No. 2

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

1. PROTOCOL READS:
" There is not a principal analytical investigator assigned for this study.

AMEND TO READ:
The role of principal analytical investigator for the study was assxgned to Kristen J. Hansen,

Ph.D. as of the signing of this amendment.

REASON:
The role of principal analytical investigator was assigned in an effort to ensure comphance with

Good Laboratory Practice Standards that outline study personnel requlrcments

3M Environmental Laboratory
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Protocol FACT TOX-097
Amendment No. 2

Amendment Approval

Tolloun 2. W/ : ' VS'&A/V‘OV 2 B

John L. Bﬁtenhoﬁ’, Ph.D., Sponsor Rep{résentative Date

~%w% TG J2D0 2pad

Marvin T. Case, D.V.M., Ph.D., Study Director Date.
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Study Title
Oral (Stomach Tube) Developmental Toxicity Study of 2(N-Ethylperﬂuorooctanesulfonanudo)—
ethanol in Rabbits

PROTOCOL AMENDMENT NO. 3

Amendment Date:
January 23, 2001

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

Laboratory Project Identification
FACT TOX-097
ET&SS LRN-U2452
Argus Study: 418-010 .
3M Medical Department Study: T-6316.8
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Protocol FACT TOX-097
Amendment No. 3

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

1. PROTOCOL READS:
Sections 3.0 and 4.0 identify PFOS as the analytical reference substance.

AMEND TO READ:
To include the additional analytical reference substances, PFOSA, PFOSAA, PFOSEA and
N-EtFOSE.

REASON
To identify all the compounds that was analyzed in the analytical phase of the study.

2. CONSISTENCY:

The test article 2(N-Ethylperﬂuorooctanesulfonanudo)-ethanol is glven many different
abbreviations in the protocol, study, raw data, and analym..al report. Such as EtFOSE, N-EtFOSE,
EtFOSE-OH and N-EtFOSE-OH. '

CLARIFICATION:
These different abbreviations are equivalent..

3M Environmental Laboratory
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Protocol FACT TOX-097
Amendment No. 3

Amendment Approval

704,.,\ Lgﬂﬁzﬂl// zs J777Y/'/

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

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

Kh\ Q/ | tfed ol

Kristen J. Hansen, Ph.D., Principal Analytical Investigator Date

3M Environmental Laboratory

M ETViroTTTEMEEtoratoTy— - ' " Page 37



BACK TO MAIN

3M Medical Department Study: T-6316.8 Analytical Report: FACT TOX-097
' : LRN-U2452

Record of Deviation

l. Identification

Study / Project No. FACT-TOX-097 Argus 418-010
Deviation Type 0 Sop O Method O Equipment Procedure
(Check one) 0 Protocol = & Other:

Document Number(s): 21 cfr 58.120 (A) (11) | Date(s) of occurrence:
: 9/18/98
Il. Description:

Required Procedure/process:
The Sponsor Representative approval of the analytlcal protocol is required prior fo the
Study Director’s approval.

Actual Procedure/process: _
The Study Director approved the analytical protocol before the Sponsor Representative.

lll. Actions Taken:
(such as amendment issued, SOP revision, etc. )
This deviation was written. In the future, analytical protocols will be signed by the Sponsor
Representative before the Study Director.

Recorded By : Date

&M’ A C&ﬂm ’@/H{OU

IV. Impact on Study / Project
This deviation w111 not adversely affect the outcome of this study.

!&7/1 (2)19 (0D

Authorized By (Study Director / Project Lead) i Date

Tt 2. Lottt /6 D co20 %dwtx/@;» I$f e D40

Speascy  Representabue: Tehn BuskenhekE blu._lz) Diregdors Marv Case
3M Environmental Laboratory . Deviation No. ___\____
Form ETS-4-8.0 (assigned by Study Director or Project Lead at the end of study or project)
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Record of Deviation

1. Identification

Study / Project No, FACT-TOX-097 ~ Argus 418-010
Deviation Type 0 sop Cl Method 3 Equlpment Procedure
(Checkone) JQProtocol a Other:
Document Number(s): FACT-TOX-097 Date(s) of occurrence:
. ' 10/17/98, 09/28/99

Il. Description:

Required Procedure/process:
The protocol states the liver analytical method to follow for this study is FACT-M-2.0.

Actual Procedure/process
On 10/17/98 no method was listed and on 09/28/99 method ETS-8-6.0 (the extraction method)
was listed.

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

Recorded By | Date

. . ) |
(%»A (/P,m\bk , | mv]”/oo
» IV. Impact on Study / Project '
Although no method was listed on 10/17/98, method FACT-M-2.0 was followed as determined
-| by parameters documented in the raw data. On 09/28/99 the extraction method was written
in error - analytical method ETS-8-7.0 was used as determined by parameters listed in
the raw data. This method is an improvement over FACT-M-2.0. No adverse affect on these
data. Lb 121Y7e0
Authorized By (Study Director / Project Lead) | Date

Flonr R ofy bEC /5~ 2200 %m\m TC 5L 25y

Speaser Repre/unl'c.hv\-_'. Tohn Budenho FF S"hulé Drechor. Marv Cose

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

L Identification

Study / Project No. FACT-TOX-097 Argus 418-010

Deviation Type asor .OMethod O Equipment Procedure
(Check one) JProtocol O Other:
Document Number(s): FACT-TOX-097 Date(s) of occurrence:

10/20/98, 10/23/98, 07/29/99
. Description;

Required Procedure/process:
The protocol states the sera analytlcal method to follow for this study is FACT-M—4 0.

Actual Procedure/process:
On 10/20/98 no method was listed, on 10/23/98 method FACT-M-4.1 was used, and on
07/29/99 method ETS-8-7.0 (a liver method) was listed.

Ill. Actions Taken:
(such as amendment issued, SOP’ revision, etc.)
This dev1at10n was written.

Recorded By ‘ Date

j)a/\l Cémm 1215

IV. Impact on Study / Project

Although no method was {isted on 10/20/98, method FACT-M-4.0 was followed as determm_ed
by parameters documented in the raw data. The method FACT-M-4.1, used on 10/23/98is
an imporvement over FACT-M-4.0. Method ETS-8-7.0 was recorded in error. Method
ETS-8-5.1 was used as determined by parameters listed in the raw data. ETS-8-5.1isan

improvement over FACI-M-4.0; there Is no adverse affect on these data. % b (2100

Authorized By (Study Director / Project Lead) | Date

M« 2. EW/ PEC /g’- 2000 %l@gmﬁ TZ‘L /'g‘:)é(/%’"‘

Speaser erreaznh'h 2. John Bulenholf S}Md\ﬁ Direchor: Mary  Case )
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.
TOX0097 (LIMS #U2452)
Deviation type 3 Sop X Method O Equipment Procedure
(Check one) '
O Protocol O Other:
Document number FACT-M-2.1, ETS-8-5.1 and Date(s) of occurrence
ETS-8-7.0 : 11/25/98, 9/29/99 and 7/29/99

- {l.. Description

Required procedure/process:

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

Actual procedure/process:
Occasxonally, the first solvent blank mjected for a run was above the LOQ.

Deviation written.

Recorded by ‘ . | ]5’ R D:l:c/ oy

In each place a high solvent blank was analyzed, additional solvent blanks or method blanks
were analyzed immediately following the high blank. This second injection was below the
LOQ. Occassionally, the first injection of a run is high because it may immediately follow
injection of a high standard from a previous run, For this reason, more than one blank is
typically analyzed prior to the start of a calibration curve. These second and third, etc. blanks
are below the LOQ and are more representative of the analytical conditions of the samples; the
study data is not adversely affected. ‘ Hih lL/zofcT

Authorized 5y ‘ — L Date
«fbﬂ,: N1 /wu,.“gz,!/@“‘?- W‘fﬂ//

A

S'):;ns‘u,-' ' TDR?\ “)Lvltn}\vi(.‘f\ Sz’\w‘a t{MLN’ Merv Case Dévratlon No. Lt

! (assigned by Study Director or Project Lead at the end of study or project)

Attachment A: Record of Deviation : ETS-4-8.0 Page 1 of 1
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Appendix C: Extraction and Analytical Methods

This appendix includes the following methods:

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

FACT-M-3.0, “Extraction of Potassium Perfluorooctane or Other Anionic Fluorochemical
Compounds from Serum or Other Fluids for Analysis |Using HPLC-Electrospray/Mass
Spectrometry,” (8 pages)

ETS-8-04.1, "Extraction of Potassium Perflucrooctanesulfonate or other Fuorochemical
Compounds from Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry,” (14
pages)

ETS-8-06.0, “Extraction of Potasium Perfluorooctanesulfonate or other Fluorochemical
Compounds from Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry,” (14 pages)
FACT-M-2.0, “Analysis of Fluorochemicals in Liver Extracts Using HPLC-Electrospray/Mass
Spectrometry,” (8 pages)

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

ETS-8-05.1, “Analysis of Potassium Perfluorooctanesulfonate or other Fuorochemical
Compounds in Serum Extracts Using HPLC-Electrospray/Mass Spectrometry,” (9 pages)

ETS-8-07.0, “Analysis of Potassium Perfluorooctanesulfonate or other Fluorochemical
Compounds in Liver Extracts Using HPLC-Electrospray/Mass Spectrometry,” (10 pages)
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3M Medical Department Study: T-6316.8

3M ENVIRONMENTAL LABORATORY

METHOD

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

Method Number: FACT-M-1.0 " - ' Adoption Date: 5/24/4¢

Reirision Date: KA

Author: Lisa Clemen

~ Approved By:

A e | . S/lc/TF
Laboratory Manager | Date
| KVVPLA I | shu 4t
Group Leader _ - | . Date
J@é e A Chom _5/23/40
Technical Reviewer Date

1.0 SCOPE AND APPLICATION

1.1 Scope: This method is for the extraction of Potassium Perfluorooctanesuifonate (PFOS) or
other fluorochemical surfactants from liver.

1.2 Applicable Compounds: Fluorochemical surfactants or other fluorinated compounds. -

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

Microsoft 7.0.1/95 ' - FACT-M-1.0 . Page 1 of 8
Extraction of PFOS from Liver
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2.0 SUMMARY OF METHOD

2.1 - This method describes how to extract potassium perfluorooctanesulfonate (PFOS) or other
fluorochemical surfactants from liver using ion pairing reagent and 5.0 mLs of ethyl
acetate. An ion pairing reagent is added to each sample and partitioned into ethyl acetate.
Four mLs of extract is removed to a centrifuge tube and put onto a nitrogen evaporator
until dry. Each extract is reconstituted in 1.0 mL methanol then filtered through a 3 cc
plastic syringe attached to a 0.2 jim filter into glass autovials.

3.0 DEFINITIONS
3.1 None.

4.0 WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

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

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

6.0 EQUIPMENT

6.1 The following equipment is used while carrying out this method. Equivalent equipment is
acceptable. ' _ v

6.1.1 Ultra-Tuwrrax T25 Grinder for gﬁnding liver samples
6.1.2 Vortex mixer, VWR, Vortex Genie2

6.1.3 Centrifuge, Mistral 1000 or IEC

6.1.4 Shaker, Eberbach or VWR

6.1.5 Nitrogen Evaporator, Organomation
6.1.6 Balance

7.0 SUPPLIES AND MATERIALS

7.1 Gloves

7.2 Dissecting scalpels

7.3 Eppendorf or disposable pipettes .
7.4 Nalgene bottles, capable of holding 250mLand 1L
7.5 Glass, type A, volumetric flasks

7.6 40 mL glass I-CHEM vials

7.7 Plastic sampule vials, Wheaton, 6 mL

7.8 Polypropylene centrifuge tubes, 15 mL

7.9 Labels

FACT-M-1.0 . Page 2 of 8
Extraction of PFOS from Liver
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7.11
7.12
7.13
7.14
7.15
7.16
7.17
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Syringes, capable of measuring 10 pL to 50 pL
Glass, type A, volumetric pipettes

Graduated pipettes

Electronic pipettor, Eppendorf or equivalent
Timer

Disposable plastic 3 cc syringes

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

Note: Prior to using glassware and bottles, rinse 3 times with methaniol and 3 times with Milli-
- Q™ water. Rinse syringes a mm1mum of 9 times with methanol, 3 rinses from 3 separate

vials.

8.0 REAGENTS AND STANDARDS

8.1 Reagents

811

8.1.2

8.1.3

8.14

8.1.5
8.1.6

- 8.1.7

8.2

'8.1.8
8.1.9

Sodium Hydroxide (J.T Baker or equivalent), (N aOH) 10N: weigh approxnnate Ly
200 grams NaOH. Pour into a 1000 mL beaker contammg 500 liters (L) Milli-Q

~water, mix until all solids are dissolved. Store in a 1 L nalgene bottle. _

Sodium Hydroxide (I.T Baker or equivalent), (NaOH) IN. Dilute 10N 1:10.
Measure 10 mL of the 10N NaOH solution into a 100 ml1. volumetric flask and
dilute to volume using Milli-Q™ water. Store in a 125 mL nalgene bottle.

Tetrabutylammonium hydrogen sulfate (Kodak or equivalent), (TBA) 0.5M: Wel%ﬁ
approximately 169 grams of TBA into a 1 L volumetric containing 500 L Milli-Q
water. Adjust to pH 10 using approximately 64 mL 10N NaOH and dilute to

- volume with Milli-Q™ water. Add NaOH slowly while adding the last 1 mL of

NaOH because the pH changes abruptly. btore in a 1 L nalgene bottle.

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

‘Sodium carbonate/Sodium Bicarbonate Buffer (J.T. Baker oi- equivaient),

(Na,CO,/NaHCO,) 0.25M: Weigh approximately 26.5 g of sodium carbonate
(Na,CO;) and 21.0 g of sodium bicarbonate (NaHCO3) into a 1 L volumetric flask
and dilute to volume with Milli-Q™ water. Store ina 1 L nalgene bottle.

PFOS (3M Specialty Chemical Division), molecular weight = 538,
Ethyl Acetate, Omniéol’v, glass distilled or HPLC grade.
Methanol, Omnisolv, glass distilled or HPLC grade,

Liver and control liver, received frozen from testing laboratory.

Milli-Q™ water, all water used in this method should be Milli-Q™ water and may
be provided by a Milli-Q TOC Plus system.

Standards

8.2.1

3M Environmental Laboratory

Prepare PFOS standards for the standard curve.

FACT-M-1.0 Page 3 of 8
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8.2.2 Weigh approximately 100 mg of PFOS into a 100 mL volumetric flask and record
the actual weight.

8.2.3 Bréx/lg to volume with methanol for a stock standard of approximately 1000 ppm
(ug/mL).

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

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

8.2.6 Dilute the stock solution with methanol for a working standai'd 3 solution of
approx. 0.50 ppm.

9.0 SAMPLE HANDLING ___ -
9.1 All liversare received frozen and must be kept frozen until the extraction is performed.

"10.0 QUALITY CONTROL
10.1 Matrix Spikes

10.1.1 Prepare and analyze matrix spike and matrix spike duplicate samples to determme
the accuracy of the extraction.

10.1.2 Prepare each spike using liver chosen by the analyst, usually a control liver.
10.1.3 Expected concentrations will fall in the mid-range of the initial calibration curve.
10.2 Continuing Calibration Checks ‘

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

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

10.2.3 Prepare each continuing calibration check from the same liver homogenate used to
prep the initial curve.

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

11.0 CALIBRATION AND STANDARDIZATION
11.1 Prepare Liver Homogenate to Use for Standards

11 1.1 Weigh approximately 40 g of liver into a 250 mL Nalgene bottle containing 200
mLs Milli-Q™ water. Grind to a homogeneous solution.

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

11.1.3 See section 13.0 to calculate the actual density of liver.

FACT-M-1.0 Page 4 of 8
Extraction of PFOS from Liver
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11.1.4 Add 1 mL of homogeneous solution to a 1 i mL centrifuge tube. Re-suspend
homogeneous solution by shaking between aliquots while preparing a total of
sucteen 1 mL aliquots of homogeneous solution in 15 mL centrifuge tubes.

11.1.5 Two 1 mL aliquots serve as matrix blanks. Use the standard concentrations and
: spiking amounts listed in table 1 to spike, in duplicate, two standard curves for a

total of fourteen samples.
Table1l
Approximate Spiking Amounts for Calibration Standards
Working Standard _ pL Approx. final conc. of
(Approx. Conc.) PFOS in liver
- - Blank
0.50 ppm 4 0.010 ppm
0.50 ppm 20 . 0.050 ppm
0.50ppm 40 0.100 ppm
5.0 ppm 10 0.250 ppm
5.0 ppm 20 0.500 ppm
5.0 ppm 30 0.750 ppm
50 ppm ' 4 1.000 ppm . -

11.1.1 See section 13.0 to calculate actual cqncentrations of PFOS in calibration standards.

11.2 Extract spiked liver homogenates following 12.141-1_2.24 of this method. Use these
standards to establish each initial curve on the mass spectrometer.

12.0 PROCEDURES

12.1 Obtain frozen liver samples. In spent txssue, note that the liver has not been packaged with
other tissues.

12.2 Cut approximately 1 g of liver using a dissecting scalpel.

12.3 Weigh the sample directly into a tared plastic sampule vial.

12.4 Record the liver weight in the study notebook.

125 Label the sampule vial with the study number, weight, liver ID, date and analyst m1t1a.ls
12.6 Add 2.5 mLs of water to sampule vial.

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

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

12.9 Take the grinder apart and clean it with methanol after each sample. Follow AMDT-EP-22.
12.10 Cap the sample and vortex for 15 seconds.

FACT-M-1.0 ' Page 5 of 8
Extraction of PFOS from Liver '
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12.11 P1pette 1 mL homogenate into a 15 mL polypropylene centrifuge tube. Label the centrifuge
tube with the identical information as the sampule vial. (See Worksheet for documenting
the remaining steps.)

12.12 Sp1ke liver homogenates with the appropnate amount of PFOS standard as described in
section 11.1 or Table 1.

instrument blanks.

12.14 Add 1 mL 0.5 M TBA and 2 mL of the 0.25 M sodium carbonate/sodium bicarbonate
buffer.

-12.15 Using a volumetric pipette, add 5 mLs ethyl acetate. -
12.16 Cap each sample and put on the shaker for 20 minutes.

12.13 Pipette two 1 mL aliquots of Mﬂh—Q“" water to centrifuge tubes. These will serve as

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

12.18 Remove 4 mLs of organic layer, usmg a 5 mL graduated glass pxpette to aclean 15 mL
centnfuge tube. Label this fresh tube with the same informatior as in 12.5.

12.19 Put each sample on the analytlcal nitrogen evaponator until dry, approximately 2to 3
hours.

12.20 Add 1.0 mL of methanol to each centrifuge tube using agraduated pipette.
12.21 Vortex mix for 30 seconds. :

12.22 Attach 2 0.2 pm nylon mesh filter to a 3 cc syringe and transfer the sample to this syringe.
Filter into a 1.5 mL glass autovial.

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

.12.24 Cap and hold for electrospray mass spectrometry analysis.
12.25 Complete the worksheet and tape to page of study notebook.

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations:

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

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

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

*Average welght of liver in solution as determined in 13.1.1, by weighing ten 1
mL homogenates of approximately 40 mg liver in 200 mL, of Milli-Q water.

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

15.0. POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Sample waste is disposed in biohazard containers, flammable solvent waste is disposed in

high BTU containers, and used glass pipette waste is dlsposed in broken glass containers
located in the laboratory.

16.0 RECORDS
16.1 Complete the extraction worksheet and tape into the study notebook.

17.0 T}ansmasi DIAGRAMS, FLOWCHARTS, AND VALIDATION DATA
17.1 The validation report associated with this method is FACT-M-1.0 & 2.0-V-1.

18.0 REFERENCES
18.1 AMDT-EP-22, “Routine Maintenance of Ultra-Turrax T-25"

- 19.0 AFFECTEDDOCUMENTS

19.1 FACT—M—2 “Analysis of Liver Extracts for Flucrochemicals using HPLC-Electrosptay
Mass Spcctrometry”

20.0 REVISIONS'

Revision . ' Revision
Number. Reason For Revision Date
FACT-M-1.0 Page 7 of 8
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Extraction Worksheet for FACT-M-1
Study # Sample " PFOS PFOS PFOS ‘Date and
' Number approx. 0.5 ppm | approx. 5 ppm | approx. 50 ppm | Initials
set # actual ppm | actual ppm | actual ppm | for Std.
. #W #W #W
- H,0 Blank - - ; .
- Liver Blank - - -

1

TStud i l Tic original worksheet s 1

Blank _ Liver Homogenate: _ Std.# Liver amount = g .
Liver Extraction Method : Date & Initials
Vortex 15 sec.

Pipette 1 mL of Liver Solution

Pipette 1 mL of 0.5 M TBA, pH 10, Std. #

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

Pipette 5 mL of Ethy! Acetate TN-A-

Shake 20 min.

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 a 1.5 mL autosample vial

MS/MSD/___ Cont. Checks: Spiked uL of a ppm std ( __) for a final concentration of

ppm. MS/MSDusedsample _____ - . Cont. Checks used same homogenate as for std curve,
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1.0 _SCOPE AND APPLICATION

1.1 Scope: This method is for the extraction of potassium ﬁerﬂuoroo»ctancsulfonate (PFOS) or
other fluorochemical surfactants from serum.

1.2 Applicable Compounds: Fluorochemical surfactants or other fluorinated compounds.

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

2.1 This method describes how to extract potassium perﬂuorooctane sulfonate (PFOS) or other
anionic fluorochemical surfactants from serum using an ion pairing reagent and 5.0 mL of
ethyl acetate. An ion pairing reagent is added to the sample and the analyte ion pair is
partitioned into ethyl acetate. Four mL of extract are removed and put onto a nitrogen
evaporator until dry. Each extract is reconstituted in 1.0 mL of methanol, then filtered
through a 3 cc plastic syringe attached toa 0.2 um nylon filter into glass autovials.

3.0 DEFINITIONS
3.1 None.

4.0 WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

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

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

6.0_EQUIPMENT

6.1 The following equipment is used while carrying out this method. Equivalent equipment is -
" acceptable.

6.1.1 - Vortex mixer, VWR, Vortex Genie 2
- 6.1.2 Centrifuge, Mistral 1000 or IEC

6.1.3 Shaker, Eberbach or VWR

6.1.4 Nitrogen evaporator, Organomation

6.1.5 Balance, (+ 0.100 gm)

7.0_SupPLIES AND MATERIALS

7.1  Gloves

7.2 Eppendorf or disposable pipettes

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

7.5 40 mL glass I-CHEM vials

7.6 Polypropylene centnfuge tubes, 15 mL

7.7 Labels

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

7.10 Graduated pipettes

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

7.13 Disposable plastic 3 cc syringes

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

Note: Prior to using glassware and bottles, rinse 3 times with methano] and 3 times with Milli-

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

8.0 _REAGENTS AND STANDARDS
8.1 Reagents

8.1.1 Sodium hydroxide (J.T Baker or equivalent), (NaOH) 10N: weigh approx1mately
200 grams NaOH. Pour into 2 1000 mL beaker containing 500 liters (L) M1111-QTM
water, mix until all solids are dissolved. Store in a 1 L Nalgene bottle.

8.1.2 Sodium hydroxide (J.T Baker or equivalent), (NaOH) IN. Dilute 10N 1:10.
‘Measure 10 mL of 10N NaOH solution into a 100 mL volumetric flask and dilute
“to volume using Milli-Q™ water. Store in a 125 mL Nalgene bottle.

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

8.1.3.1 TBA requn'es a check prior to each use to ensure pH = 10. AdJust as
needed using 1N NaOH solution.

8.1.4 Sodium carbonate/sodium bicarbonate buffer (J.T. Baker or equivalent),
(Na,CO,/NaHCO,) 0.25M: Weigh approximately 26.5 g of sodium carbonate
(Na,CO;) and 21.0 g of sodium bicarbonate (NaHCO,) intoa 1 L volumetric flask
and bring to volume with Milli-Q™ water. Store in a 1 L nalgene bottle.

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

8.1.11 Milli-Q™ water, all water used in this method should be M1111-QTM water and may
be provided by a Milli-Q TOC Plus system.

FACT-M-3.0 Page 3 of 8
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8.2 Standards
8.2.1 Prepare PFOS standards for the standard curve.
8.2.2 Prepare other fluorochemical standards, as appropriate.

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

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

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

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

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

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

10.0_ QuALITY CONTROL
10.1 Matrix Blanks and Method Blanks

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

10.1.2 Two 1.0 mL aliquots of Milli-Q™ water are extracted following this procedure and
used as method blanks. :

10.2 Matrix Spikes

10.2.1 Prepare and analyze matrix splke and matrix spike duph( ate samples to deterxnme
the accuracy of the extraction.

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

10.2.3 Expected concentrations will fall in the mid-range of the initial calibration curve.

Additional spikes may be 1ncluded and may fall in the low-range of the initial
calibration curve.

103 'Contmumg Calibration Checks

10.3.1 Prepare and analyze continuing cahbratlon check samples to deten'nme the
continued linearity of the initial calibratior curve.

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

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

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

11,0 CALIBRATION AND STANDARDIZATION
11.1 Prepare Serum Standards

11.1.1 Transfer 1 mL of serum toal5SmL centnfugc tube.

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

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

11.1.3 Mixor shakc between aliquots while preparing a total of sixteen aliquots of serum
in 15 mL centrifuge tubes.

11.1.4 Two 1 mL or a15propnate aliquots serve as matrix blanks. Typically use the

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

111 5 Refer to the validation report FACT-M-3.0-V-1 and FACT-M-4.0-V-1 which lists
the working ranges for calibration curves.

Table 1 ’
Approxxmate Spiking Amounts for Standards and Spikes -
Using 1.0 mL of Serum
Working Standard pL Approx. final conc. of
(Approx. Conc.) PFOS in serum
- - Blank
0.500 ppm 20 0.010 ppm
5.00 ppm 5 0.025 ppm
5.00 ppm 10 0.050 ppm
5.00 ppm 20 0.100 ppm
50.0 ppm 5 - 0.250 ppm
50.0 ppm 10 0.500 ppm
50.0 ppm 15 ! 0.750 ppm

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

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

FACT-M-3.0 ' ' Page 5 of 8
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12.0 PROCEDURES

12.1 Obtain frozen serum samples and allow to thaw.

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

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

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

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

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

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

12.8 Add 1 mL 0.5 M TBA and 2 mL of the 0.25 M sodium carbonate/sodium bicarbonate
buffer.

12.9 Using a volumetric pipette, add 5 mL ethyl acetate.
12.10 Cap each sample and put on the shaker for 20 minutes.

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

12.12 Transfer 4 mL of organic layer, using a 5 mL graduated glass pipette, to a clean 15 mL
centrifuge tube. Label this fresh tube with the same information as in 12.5.

12.13 Put each sample on the analytical nitrogen evaporator until dry, approxirﬁately 2t03
hours.

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

12.15 Vortex mix for 30 seconds.

12.16 Attach 2 0.2 pm nylon mesh filter to a 3 cc syringe and transfer the sample to this syringe.
Filter into a 1.5 mL-glass autovial.

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

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

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

FACT-M-3.0 : Page 6 of 8
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13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations: '

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

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

14.0 METHOD PERFORMANCE
14,1 The method detection limit is equal to half the lowest standard in the calibration curve.

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Sample waste is disposed in biohazard containers, flammable solvent waste is dlsposed in
high BTU containers, and used glass pipette waste is disposed in brokén glass contamers ,
located in the laboratory.

16.0 RECORDS

16.1 Complete the exiraction worksheet attached to this method and tape into the study
notebook.

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

18.0 REFERENCES
18.1 None

19. 0 AFFECTED DOCUMENTS

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

20.0 REVISIONS

Revision . | . v Revision
Number, v Reason For Revision Date
FACT-M-3.0 Page 7 of 8
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Extraction Worksheet for FACT-M-3
Study # Sample PFOS PFOS PFOS Date and
Number approx. 0.5 ppm | approx. 5 ppm | approx. 50 ppm | Initials for
actual ppm | actual ppm | actual ppm Std. or
set # #W #W #W Comments
- H,O Blank - - -
- Serum Blank - - -
1 - - -
! Study number where the original worksheet is located,
Blank Serum_Std # Serum amount = 4
Serum Extraction Method : _ ____Date & Initials
Vortex 15 sec.
[ Pipette Serum Volume mlL,
Pipette 1 mL of 0.5 M TBA, pH 10. Std. #
Pipette 2 mL of 0.25 NapC03/0.25M NaHCO3 buffer  Std. #
Pipette 5 mL of cthyl acetate TN-A-
Shake 20 min.
Centrifuge 20-25 min. Centrifuge speed:
Remove a 4 mL aliguot of organic layer
Put on Nitrogen Evaporator to dryness _Evaporator #: Temperature:
Add methanol Volume L TN-A-
Vortex 30 sec.
Filter using a 3cc B-D syringe with a-0.2um SRI filter into a 1.5 mL autosample vial
MS/MSD/___ Cont. Checks: Spiked _ uL of a ppm std ( __) for a final concentration of
] ‘ppm. MS/MSD used sample . Cont. Checks used same serum as for std curve.
FACT-M-3.0 Page 8 of 8
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3M ENVIRONMENTAL L ABORATORY

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: 4/27149

Author: Lisa Clemen, Glenn Langenburg

Approved By:

a ’/ . | ' d’ﬁ-?/ﬁ

Laboratory Manager Date

Virker ,UL_—- | |  4/2/99

Group Leader ‘ Date
m A Cloman, ' 0y/26/91
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
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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,
M556, and surrogate standard (see 3.0 Deﬁmtwns) 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 unti! dry. Each extract is reconstituted in 1.0
mL of methanol, then filtered through a 3 cc pla< tic syringe attached to a 0.2 um nylon
filter into glass autovials.

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

3.0 DEFINITIONS
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,80,N(CH,CH,)CH,CO,

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

35 PFOSEA: perﬂuorooctane sulfonyl ethylamide C,F,,SO,N(CE. 2CH,)H
3.6 MS556: CyF,,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.

41,1 Use universal precautions, especially léboratory coats, goggles, and gloves when
handling animal tissue, which may contain pathogens.

5.0 INTERFERENCES

51 There are no interferences known at this time.

6.0 EQUIPMENT

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

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

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

7.0_SUPPLIES AND MATERIALS

7.1 - Gloves

7.2  Eppendorf or disposable pipettes

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

7.5  I-CHEM vials, glass, 40 mL glass

7.6  Centrifuge tubes, polypropylene, 15 mL

7.7  Labels ‘

7.8  Oxford Dispenser — 3.0 to 10.0 mL

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

7.1 Syringes, disposable plastic, 3 cc

7.12  Syringe filters, nylon, 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 1 rea; ent grade water, Milli-Q™ or equivalent; all water nsed in this method should
be Milli-Q™ water and may be provided by a Milli-Q TOC Plus™ system

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

8.3  Tetrabutylammonium hydrogen sulfate(TBA), Kodak or equivalent

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

8.5  Sodium bicarbonate (NaHCQ,), 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 M556 (3M Specialty Chemical Division), molecular weight = 557

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

8.9.8 Other fluorochemicals, as appropriate
- 8.10 Reagent preparation

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

8.10.1 10 N sodium hydroxlde (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 in a 1 L Nalgene bottle.

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

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

8.10.3.1 TBA requires a check prior to each use to ensure pH =10. Adjustas '
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 flagk and bring to volume with Milli-
Q™ water. Storeina 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.

ETS-8-4.1 ' Page 4 .of 14
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8.11.7 Dilute working standard 1 with methano; for a working standard 3 solutlon of
approx. 0.50 ppm.

8.12 Surrogate stock standard preparation

8.12.1 Weigh approximately 50-60 mg of surrogate standard 1-H,1-H, 2-H, 2-H,
C,F1380,H into 2 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 Al samples are received frozen and must be kept frozen until the extraction is performed.
9.2 Allow samples to thaw to room temperature prior to extraction.

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

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

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

10.2 Matrix spikes

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

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

10.2.3 Expected concentrations will fall in the nnd—range of the 1mt1al calibration curve.

Additional spikes may be included and miay 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 callbratlon checks

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

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

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

ETS-8-4.1 Page 5 of 14
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10.3.4 The expected concentrations will fall witin the mid-range of the initial |
calibration curve. Additional splkes may be included that fall in the Iow-range of
the initjal 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 tae 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 sctual 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 cone. of
(approx. conc.) analyte in matrix
- - Blank

0.500 ppm. - 10 0.005 ppm

0.500 ppm 20 0.010 ppm

5.00 ppm 5 0.025 ppm

5.00 ppm 10 , 0.050 ppm

5.00 ppm ) 20 0.100 ppm

50.0 ppm 5 0.250 ppm

50.0 ppm 10 0.500 ppm

50.0 ppm 15 0.750 ppm

50.0 ppm 20 1.00 ppm
12.0 PROCEDURE
12.1 Obtain frozen samples and allow to thaw at room temperature or in a lukewarm

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

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

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

12.6  Spike all samples, mcludlng 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 pH 10. Ifnot, adjust accordingly.

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

12.11 Using an Oxford Dispenser, add 5 mL methyl-ters-butyl ether.
' 12.12 Cap each sample and put on the shaker at a setting of 300 rpm, for 20 minutes.
12.13 Centrifuge for 20 to 25 minutes at a setting of 3500 rpm, or until layers are well
separated.
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12.14 Label a fresh 15 mL centrifuge tube with the same information as in 12.5.
12.15 Remove 4.0 mL of the organic layer to this clean 15 mL centrifuge tube.

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

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

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

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

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

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

13.0 DATA ANALYSIS AND CALCULATIONS _
13.1 Calculations

13.1.1 Calculate actual concentrations of PFOS, or other apphcablc 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 Concentraﬁon (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 accuracy and
precision of the extraction.

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

14.3 Refer to section 14 of ETS-8-5.1 for method performance cntena '

15.0 POLLUTION PREVENTION AND WASTE MANAGEVENT

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 Revigion 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. 50 ppm

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

Wk/Day # # #

DateSpiked/Analyst
CCv
MS
- MSD
| Blank Std # amount = : mL
Serum Extraction Method : Date & Initials
Vortex 15 sec. ’ R -
Pipette Matrix . Volume mL
Pipete 1 mL of 0.5 M TBA,pH 10, pH= _ St 7
Pipetic 2 mL of 0.25 NayC03/0.25M NaHCO3 buffer Sd.#
Dispense 5 mL of methyl-t-butyl ether TN-A-
_Sh_ak_e 20 min. S-Eaﬁeimed:

Centrifuge 20-25 min, Centrifuge speed:
Remove a 4 mL aliquot of organic layer
Put on Nitrogen Evaporator to dryness Temperature:
Add methanol Volume mL TN-A-
Vortex 30 sec.
Filter using a 3cc B-D ém'ngc with a 0.2um filter into a 1.5 mL autosample vial
Cont. Cal. Verifications used same matrix as for std curve.
Attachment A ETS-8-4.1 _ Page 10 of 14
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MDL/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 19.2 | 5 ppb - 1000 ppb
PFOSEA 5.71 18.2 | 5 ppb - 1000 ppb

MDL/LOQ values in rat, bovine, monkey, and human serum, and monkey plasma were not statistically
determined. Two curves in each of these matrices were extracted and analyzed with the rabbit serum
curves to detérmine 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 85-104 534-12.0
High curve 97.8-978 97.8-978 85-106 '4.84-9.80
X 0.995 - 978 494-978 | o411l 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 | 0993-976 4,93 -976 88-103 5.10-14.7
LowCurve | 4.93-97.6 ©493-976 | . 87-105 9.85-14.7
High curve 248-976 24.8-978 93-102 5.08-13.9
X 0.993 - 976 493-976 94103 5.10-14.5
Componnd: PFOSAA .
Prepared range LCR from % Recovery RSD
Rabbit Serum of standards curve Range Range
(ppb) (ng/mL) (ppb)
(ng/mL) . .
Full Range © 0991-974 | 247-974 81-111 4.18-10.6
.| Low Curve | 492-247 9.74 - 247 97-1C¢7 6.38-21.8
High curve 492-974 97.4-974 | 85-1(8 4.33-12.5
17X » 0.991-974 9.74-974 95-115 4.11-23.2
Attachment B: MDL/LOQ Summary ETS-8-4.1 . Page 12 of 14
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Prepared range LCR from % Recovery RSD
Rabbit Serum |  of standards curve Range Range
(ppb) (ng/mL) (vpb)
4 (ng/mL)
Full Range 0.993 -976 - 49.3 -976 77-110 11.2-25.5
Low Curve 493~ 97.6_ 9.76 - 97.6 97-107 14.1-21.3
High curve 49.3 - 976 97.6 - 976 90-109 . 11.5-19.6
17X 0.993 - 493 9.76 - 976 86-111 11.1-21.2
Compound: PFOSEA
Prepared range | LCR from % Recovery RSD
Rabbit Serum of standards curve Range Range
(ppb) (ng/mL) (rpb)
(ng/ml)
Full Range 0.993-976 24.8-976 96-106 10.1-16.2
Low Curve 493 -248 9.76 - 248 91-110 11.8-19.5
High curve 49.3 - 976 49.3 - 976 86-106 10.2-18.2
X  0.993-976 9.76- 976 95-117 10.1-19.1
Compound: M556
| Prepared range LCR from % Recovery RSD
Rabbit Serum |  of standards curve Range Range
(ppb) (ng/mL) (ppb)
= (ng/mL)
Full Range 0.993 - 976 24.8 - 976 88-106 4.82-17.9
Low Curve 4.93-97.6 9.76 - 97.6 100-105 5.95-18.2
High curve 97.6 - 976 97.6- 976 81-111 5.11-9.74
17X 0.993 - 976 9.76 - 976 97-110 4.77-19.5
Attachment B: MDL/LOQ Summary ETS-8-4.1  Page 13 of 14
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Ion Pair Standard Curves — Fluids

Prep date(s): Standard number:

Analyte(s): Equipment number:

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

Method/revision: '

Target analyte(s):

FC mix std approx. 0.500 ppm:

FC mix std approx. 5.00 ppm:

FC mix std approx. 50.0 ppm:

Surrogate std approx. 100 ppm:

Actual concentrations of standards in the FC mix

PFOS PFOSA PFOSAA EtFOSE PFOSEA = MS556 All All
Stdconc Stdconc Stdconc Stdconc - Stdcomc  Std conc Am't Final vol

| _ug/mL ug/mL ug/mL ug/ml.. ug/mL ug/mlL spiked mL mlL
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 - 501 - 521 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 50.1 532 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 MS556 Surrogate Al
Finalconc Finalconc Finalconc Finalconc Finalcone Finaslconc  Stdconc  Am't spiked
ng/mL ng/mL ng/mL ng/mlL ng/mL ng/mL ng/ml. mL
4.93 5.00 5.24 4.94 5.01 3.13 100 0.005
9.76 9.89 10.4 9.78 9.93 10.2
24.8 25.1 26.3 248 - 25.2 . 15.8 Surrogate
49.3 50.0 524 . 49.4 50.1 5L.3 Final conc
97.6 98.9 104 - 97.8 . 99.3 102 ng/ml.
248 251 263 248 252 258 500
493 500 524 494 501 513
735 746 782 737 749 __166
976 989 1038 978 993 1017

Validated ranges — approximate concentrations

Serum PFOS PFOSA PFOSAA EtFOSE-OH PFOSEA MS556
Rabbit ] 5.00-1000 | 5.00-1000 | 5.00-1000 | 5.00-1000 | 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-84.1 : Page 14 of 14
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3M ENVIRONMENTAL LABORATORY
'METHOD
EXTRACTION OF POTASSIUM PERFLUOROOCT ANESULFONATE OR OTHER
FLUOROCHEMICAL COMPOUNDS FROM LIVER FOR ANALYSIS USING HPLC-
ELECTROSPRAY/MASS SPECTROMETRY
Method Number: ETS-8-6.0 Adoption Date: 0} 21141
Revision Date: Vi
Author: Lisa Clemen, Robert Wynne
- Approved By: ' 4
Laboratory Manager Date
ﬁ,.‘/m ,l/;.___ » P1tg9
Group Leader : : Date
s b ones. - 02/ 14/39

Technical Reviewer : ' Date
1.0 SCOPE AND APPLICATION
1.1 Scope: This method is for the extraction of potassium perfluorooctanesulfonate (PFOS) or

other fluorochemical compounds from liver.
1.2 Applicable Compounds: Fluorochemical surfactarts 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

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

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

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

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

3.3 PFOSAA: perfluorooctane sulfonylamido (ethyl)acetate C,F,,SO,N(CH,CH,)CH,CO,

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

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

4.0 WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

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

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

6.0 EQUIPMENT

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

6.1.1 Ultra-Turrax T25 Grinder for grinding liver samples
6.1.2 Vortex mixer, VWR, Vortex Genie 2

6.1.3 Centrifuge, Mistral 1000 or IEC

6.1.4 Shaker, Eberbach or VWR

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

7.0 SUPPLIES AND MATERIALS

7.1
12
7.3
1.4
7.5
1.6
7.7
7.8
7.9
7.10
7.11
712

713
7.14
7.15
716
717
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Gloves

Dissecting scalpels

Eppendorf or disposable pipettes

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

I-CHEM vials, 40 mL glass

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

Labels .

Oxford Dispensor — 3.0 to 10.0 ml

Syringes, caﬁable of measuring 5 pL to 50 pLL
Graduated pipettes

Syringes, disposable plastic, 3 cc

Syringe filters, nylon, 0.2 pm, 25 mm

Timer

Crimp cap autovials and caps

-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

8.2
83
8.4
85
8.6
8.7
8.8
8.9
8.10

Type 1 reagent grade water, Milli-Q™ or eqmvalent all water used in this method should

be Milli-Q™ water and be provided by 2 Milli-Q TOC Plus™

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

Tetrabutylammonium hydrogen sulfate(TBA), Kodak or equivalent

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

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

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

Dry ice from supplier

Fluorochemical standards

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

ETS-8-6.0
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8.10.2 PFOSA (3M Specialty Chemical Division), molecular weight = 499
8.10.3 PFOSAA (3M Specialty Chemical Division), molecular weigﬁt =585
8.10.4 EtFOSE-OH (3M Specialty Chemical Division), molecular weight = 570
8.10.5 PFOSEA (3M Specialty Chemical Division), molecular weight = 527
8.10.6 M556 (3M Specialty Chemical Division), molecular weight = 557

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

8.10.8 Other fluorochemicals, as appropriate
8.11 Reagent preparation

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

8.11.1 10 N sodium hydroxide (NaOH): Weigh approx1mate1y 200 g NaOH. Pour into a
1000 mL beaker contammg 500 mL Milli-Q™ water, mix until all solids are
dissolved. Store in a 1 L Nalgene bottle. ‘

8.11.2 1 N sodium hydrox1de (NaOH): Dilute 10 N NaOH 1:10. Measure 10 mL of
10 N NaOH solution into a 100 mL volumetric flask and dllute to volume using
Milli-Q™ water. Store in a 125 mL Nalgene bottle.

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

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

8.11.4 0.25 M sodium carbonate/sodium bicarbonate buffer (Na,CO,/NaHCO,): Weigh
approximately 26.5 g of sodium carbonate (Na,CO,) and 21.0 g of sodium

bicarbonate (NaHCOS) 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.

ETS-8-6.0 Page 4 of 14
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8.12.6 Dilute the stock solution with methanol for a working standard 2 solution of
approx. 5.0 ppm.

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

8.13 Surrogate stock standard prepération

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

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

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

9.0 SAMPLE HANDLING

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

10.0 OUALI'fY 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 thls procedure and use
as matrix blanks. Refer to 11.1.6.

10.2 Matrix spikes

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

10.2.2 Prepare each spike using a sample chosen by the ana1y<1, usually a control liver
received with each sample set.

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

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

10.3 Continuing calibration verifications

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

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

of 10 samples. For example if a sample set = 34, four verifications are prepared
and extracted.

ETS-8-6.0 : Page 5 of 14
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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 & 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 Linzar Calibration Range (L.CR) for
calibration curves.

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

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

Table1
Approximate Spiking Amounts for Calibration Standards
‘Working Standard ul Approx. final conc. of
(Approx. Conc.) PFOS in liver
- C- Blank
0.50 ppm 2 0.005 ppm
0.50 ppm 4 0.010 ppm
0.50 ppm 10 0.025 ppm
*0.50 ppm - 20 0.050 ppm
0.50 ppm - 40 . 0.100 ppm
5.0 ppm 10 0.250 ppm
50ppm 20 0.500 ppm
5.0 ppm 30 0.750 ppm
50 ppm _ 4 1.00 ppm

12.0 PROCEDURE
12.1 Obtain frozen liver samples.

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

12.3 Weigh the sample directly into a tared plastlc 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 methanol after each sample Refer to AMDT-EP-
22.

12.10 Cap the sample and vortex for 15 seconds. Label the sampule vial with the study number,
. weight, liver ID, date and analyst initials.

ETS-8-6.0 Page 7 of 14
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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, mcludlng blanks and standards ready for extraction with surrogate
standard as described in section 11.2. :

12.14 Spike each matirx with the appropriate amount of standard as described in 11.1, or Table 1

of that 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. If not, adjust accordingly.

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

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

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

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

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

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

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

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

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

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

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

ETS-8-6.0 - Page 8 of 14
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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 aliquots
’ ' 1.0 mL aliquot

13.1.2 Calculate the amount of liver (mg) per 1.0 inL. homogenate (or concentration of
dispersed solid tissue per mL of homogena e 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 ﬂuorc'chemicels in calibration
standards using the following equation:

ul of Standard x Concentration (ug /ml.) = Final Concentration (pg/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: w1th 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 perfcrmance criteria.

15.0 POLLUTION PREVENTION AND WASTE MANAGEVENT

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
or include in the 3-ring study binder, as appropriate.

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

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

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

18.3 FACT-M.-1.1, “Extraction of PFOS or Oi’her 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 A
Revision . Revision
Number. ~ Reason For Revision : Date
ETS-8-6.0 Page 10 of 14
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Study # : Surrogate Std FC Mix Std FC Mix Std FC Mix Std Comments
Matrix approx. ppm | approx. 0.5 ppm | approx.5ppm | approx. 50 ppm

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

Wk/Day # # : # 4 ,

Date Spiked/Analyst
CCV
MS
MSD

Blank Liver Homogenate:  Std # . Liver amount = g
Liver Extraction Method s Date & Initials
Spike surrogate and Standard mix, Vortex 15 sec.
Pipette 1 mL of Liver Solution
Pipette 1 mL of 10.5 M TBA, pH 10. pH = Sud. #
Pipette 2 mL of 0.25 Na3C03/0.25M NaHCO3 Buffer Std. #
Dispense 5mi of Methyl-t-Buty] Ether TN-A-
Shake 20 min. Shaker Speed
Centrifuge 20-25 min. - Centrifuge Speed
Remove a 4 mL aliquot of organic laver : i
Put on Nitrogen Evaporator to dryness Evaporator Temperature
Add 1.0 mL of Methanol - _TN-A-
Vortex 30 sec.
Filter using a 3cc B-D syringe with a 0.2um SRI filter into autosample vial

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

M556 82.3 262 | 60 ppb — 1200 ppb

PFOSEA 33.9 108 | 30 ppb- 1200 ppb

MDL/LOQ values in rat, bovine, and monkey liver were not statistically determined. Two
curves in each of these matrices were extracted and analyzed with the rabbit liver curves to
determine equivalence. Responses in the rat, bovine, and monkey liver curves were equivalent to
the rabbit responses, therefore, their MDL and LOQ will be assumed to be eqmvalent 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
* EtFOSE-OH estimates only for MDL and LOQ. Did not meet criferia for validation.

Compound: PFOS

Prepared | Rangeof . LCR'fioi Range of “ LGRfrord Range of
Liver range of average low std high std
matrix standards curve curve curve =
(ppb) (ngfml) | (ppb) (ng/ml) : (ppb) (ppb) (ng/ml) - (ppb) (ng/mL) -
Rabbit 6.19 - 1237 12 - 1200 6-300 60 - 1200
Compound: PFOSA
Prepared Range of Range of Range of
Liver range of average low std high std
matrix standards curve e curve curve
(ppb) (me/mL) | (ppb) (ng/ml) . (ppb) (mg/mL) - (ppt (ppb) (ng/mL) .. ML)
Rabbit 6.19 - 1237 12 - 1200 12-3C0 60 - 1200 60~ 1200 .
Compound: PFOSAA :
Prepared | Range of LCR figm. | Rangeof - LCR:Afrom- { Range of LCR from.
Liver range of average avecurve | lowstd lowstdi | highstd * high std_
matrix standards curve . curve - curve.; curve curve
(ppb) (ng/mL) § (ppb) (ng/mL) (ppb) (ng/rnL)~ (ppb) (ng/mL) (wli)vv(r}g/mlg)_ ‘1 (ppb) (ng/mL) -(ppb)- (ng(mL)-
Rabbit 6.16-1232 | 12-1200  30-1200 ‘| 30-900  -60-900- | N/A TN/A
Attachment B: MDL/LOQ Values ETS-8-6.0 Page 12 of 16
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Compound: EtFOSE-OH
Prepared Rangeof  LCR from Rangeof  LCR from Rangeof =~ LCR from
Liver range of average ave curve low stcl 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 | Range of LCR from Range of LCR from
Liver range of average avecurve :{ lowstd lowstd . high std “highstd -
matrix | standards curve el curve curve. curve . curve:
(ppb) (ng/mL) | (ppb) (ng/ml) (ppb:(ng/ml) | (ppb) (ng/mb) (ppb).(ng/ml) ) (ppb) (vg/ml) (ppb) (ne/ml)
| Rabbit | 6.17-1235 | 31-1200 31-1200 NA  NAL | NA . NA
Compound: M556 v
Prepared Rangeof  LCRifrom-| Rangeof Range of LCR from
Liver | rangeof average ave cury low std high std
matrix standards curve .7 curve M curve —
(ppb) (ng/mL) | (ppb) (ng/ml) (o {ppb) (ng/mk) -.(ppb (ppb) (ng/mL) -
Rabbit | 6.17-1235 | 31-1200 60" NA NA
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 M556 All All
Stdconc | Stdconc | Stdconc | Stdconc | Stdconc | Stdconc | Stdconc | Am'tspiked ‘Density
ug/mL ug/mL ug/mL ug/mL ug/mL ug/mL ug/mL mL g
0.500 0.500 0.500 0.500 - 0.500 0.500 - 0.002 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 0.010 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 50.0 50.0 0.004 0.167
Calculated concentrations of standards in the sample matrix v
PFOS PFOSA | PFOSAA | EtFOSE | PFOSEA | NI556 Surrogate All
Final Final Final conc Final Final Final Std conc Std conc Am't
conc conc nglg conc conc conc nglg ng/mL spiked
ng/g ng/g ng/g nglg 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 29.9 299 29.9 29.9 299 Surrogate
59.9 59.9 59.9 59.9 59.9 59.9 Final conc
120 120 120 120 120 120 ng/mL
299 299 299 299 299 299 0.500
599 599 599 599 599 599
898 898 898 898 898 898
1198 1198 1198 1198 1198 1198
Validated ranges — approximate concentrations ,
Liver PFOS PFOSA - PFOSAA EtFOSE-OH | POAA PFOSEA
Rabbit 5-1000 ppb 5-1000 ppb 5-1000 ppb 5.1000 ppb | 5-1000 ppb 5-1000 ppb
Bovine Estimates only, use rabbit values.
Rat Estimates only, use rabbit values.
Monkey Estimates only, use rabbit values.
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3M ENVIRONMENTAL LABORATORY
METHOD
ANALYSIS OF FLUOROCHEMICALS IN LIVER EXTRACTS USING
HPLC-ELECTROSPRAY/MASS SPECTROMETRY
Method Number: FACT-M-2.0 R Adoption Date: 5/2(, /95
Revision Date: A) IA
Author: Lisa Clemen ‘
. Approved By: .
}/ }7 o o
/ 7 | &'«—-» | ' 3’/ 2¢ / J Y
Laboratory Manager Date
//&mlxu 713(6’7—-————-— 5/zl o ;/
Group Leader ' _ Date
A A Ol | - . : 5’/27/95’

Technical Reviewer ‘ Date

1.0 SCOPE AND APPLICATION

1.1 Scope: This method is for the analysis of extracts of liver or other tissues for ﬂuorochem1ca1
surfactants using HPLC-electrospray/mass spectrometry.

1.2 Applicable Compounds: Potassium perﬂuorooctancsﬂfonate, anionic fluorochemical
surfactants, or other ionizable compounds.

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

Word 7.0.1/95 FACT-M-2.0 Page 1 of 8
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2.0 SUMMARY OF METHOD

2.1 This method describes the analysis of fluorochemical surfactants extracted from liver using
HPLC-electrospray/mass spectrometry. The analysis is performed by monitoring a single
‘ion characteristic of a particular fluorochemical, such as the potassium
perfluorooctanesulfonate (PFOS) anion, M/Z= 499. Samples may also be screened to
verify compound identification.

3.0' DEFINITIONS
3.1 None.

4.0 WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

4.1.1 Use caution with the voltage cable for the probe. When the voltage cable is plugged
into the probe DO NOT TOUCH THE PROBE, there is risk of electrical shock.

4.2. Cautiox_ls:

4.2.1 Do not run solvent pu'mps above capacity of 400 bar (5800 psi). If pressure goes
over 400 bar, the HP1100 will initiate automatic shutdown.

4.2.2 Do notrun solvent pumps to dryness.

5.0 INTERFERENCES

5,1 Teflon should not be used for sample storage or any part of instrumentation that comes in
contact with the sample or extract. _

6.0 EQUIPMENT
- 6.1 Equipment listed below may be changed in order to optimize the system.

6.1.1 Micromass Electrospray Mass Spectrometer
6.1.2 HP1100 low pulse solvent pumping system and autosampler.

7.0 SUPPLIES AND MATERIALS ,
7.1 Supplies

7.1.1 Nitrogen gas, refrigerated liquid, regulated to approximately 100 psi.
7.1.2 HPLC column, specifics to be determined by the analyst.
7.1.3 Capped autovials or capped 15 mL centrifuge tubes.

8.0 REAGENTS AND STANDARDS
8.1 Reagents

8.1.1 Methanol, HPLC grade or equivalent.

Word 7.0.1/95 FACT-M-2.0 Page2 of 8
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8.1.2 Milli-Q™ water, all water used in this methad should be Milli-Q™ water and may
' be provided by a Milli-Q TOC Plus system.

8.1.3 Ammomum acetate, HPLC grade or equivalent,
8.2 Standards

8.2.1 Typically one H,0 blank, one livet blank, and seven liver standards are prepared
during the extraction procedure. See FACT-M-1.

9.0 SAMPLE HANDLING

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

9.2 If analysis will be delayed, extracted standards and samples may be refrigerated until
analysis can be performed.

10.0_ QUALITY CONTROL .
10.1 Matrix Blanks and Method Blanks

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

10.2.1 Analyze a matrix spike and matrix spike duplicate with each analysis.

10.2.2 Expected concentrations will fall in the mid-range of the initial calibration curve.

Additional spike concentrations may fall in the low-range of the initial calibration
curve.

10.2.3 See section 13 to calculate percent recovery.
10.3 Continuing Calibration Checks

10.3.1 Analyze a mid-range calibration standard after every tenth sample. If a significant
change (£ 30%) in peak area occurs, relative to the initial standard curve, stop the
run, Only those samples analyzed before the last acceptable calibration standard
will be used. The remaining samples must be reanalyzed.

10.3.2 See section 13 to calculate percent difference.
10.4 System Suitability

10.4.1 System suitability (e.g. peak area, retention time and peak shape, etc.) will be
assessed for each run.

11.0 CALIBRATION AND STANDARDIZATION

11.1 Analyze the extracted liver standards prior to and following each set of extracts. The mean
of two standard values, at each standard concentration, will be plotted by linear regression
for the calibration curve using MassLynx or other suitable software

FACT-M-2.0 Page 3 of 8
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11.2 The r* value for the data should be 0.98 or greater. Lower values may be acceptable at the
discretion of the analyst.

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

12.0 PROCEDURES
12.1 Acquisition Set up -

12.1.1 Click on start button in the Acquisition Control Panel. Set up a sample list. Assign
a filename usmg letter-MO-DAY-last digit of year-sample number, a851gn a method
(MS) for acquiring, and type in sample descriptions.

12.1.2 To create a method click on scan button in the Acquisition control panel and select
SIR. Set Ionization Mode as appropriate and mass to 499 or other appropriate
masses.. A scan is usually collected along with the SIRs. Save method.

12.1.3 Typically the sample list begins with the first set of liver standards and ends with
the second set of standards.

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

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

12.2.2 Set-up the HP1100/autosampler at the following conditions or at conditions the

analyst considers appropriate for optimal response. Record actual conditions in the
instrument logbook:

12.2.2.1 Sample size = 10 uL injection with a sample wash
12.2.2.2 Inject/sample = 1 '

- 12.2.2.3 Cycle time = 15 minutes
12,2.2.4 Solvent ramp =

Time MeOH 2.0mM
: Ammonium acetate
0.00 min. 45% 55%
7.5 min. 90% 10%
11.0 min. 90% 10%
11.5 min, 45% 55%

Note: In this instrument configuration, the run must be set up on the electrospray
software with a “Waiting for inlet start” message before the “Start” button is
“pressed on the HP Workstation.

12.2.2.5 Press the “Start” button,

FACT-M-2.0 ' Page 4 of 8
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12.3 Instrument Sep-up
12.3.1 Refer to AMDT-EP-31 for more details.
12.3.2 Check the solvent level in reservoirs and refill if necessary.

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

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

12.3.5 Turn on the nitrogen. A fine mist should be expelled with no nitrogen leaking
around the tip of the probe.

1236 The instrument uses these parameters at the following settings. These settings may
change in order to optimize the response:
"12.3.6.1 Drying gas 250-400 liters/hour
12.3.6.2 ESI nebulizing gas 10-15 liters/hour
12.3.6.3 LC constant flow mode flow rate 10 — 500 uL/min
12.3.6.4 Pressure <400 bar (This parameter is not set, it is a guide to ensure the
instrument is operating correctly.)

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

12.3.8 Record tune parameters in the instrument log.

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

12.3.10 Click on start button in the Acquisition Control Panel. Press the start button at
top of sample list. Ensure start and end sample number includes all samples to be
analyzed., '

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations:

13.1.1 Calculate matrix spike percent recoveries using the following equation:

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

13.1.2 Calculate percent difference using the following equation:

% Difference = Expected Conc. - Calculated Conc. x 100
Expected Conc.
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13.1.3 Calculate actual concentration of PFOS anion in total liver (mg):
[ug PFOS anion calc. from std curve)

g of liver used for analysis
1000 ug/1 mg

x Total mass of liver (g)

14.0 METHOD PERFORMANCE

14.1 The method detection limit is equal to at least three times the baseline noise in the matrix
blank.

14.2 The practical quantitation limit is equal to the lowest standard in the calibration curve.

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

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

16.0 RECORDS

16.1 Store chromatograms in the study folder. Each chromatogram should have the following
information included either in the header or hand written on the chromatogram: study
number, sample name, extraction date, and dilution factor (if applicable).

16.2 Plot calibration curve by linear regression and store in the study folder.
16.3 Print sample list from MassLynx and tape into the instrument runlog.
16.4 Print data integration summary from MassLynx and tape into the instrument runlog.

16.5 Copy instrument runlog pages, including instrument parameters and sample results, and
tape into appropriate study notebook.

16.6 Summarize data using suitable software and store in the study folder.

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

17.0 TABLES, DIAGRAMS, FLOWCHARTS, AND VALIDATION DATA
17.1 Attachment A: FACT-M-2 Data reporting spreadsheet

17.2 The validation report associated with this method is FACT-M-1.0 & 2.0-V-1.

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

19.1 FACT-M-1.0, “Extraction of Potassium Perfluorooctanesulfonate from Liver for Analysis
Using HPLC-Electrospray/Mass Spectrometry”

20.0 REVISIONS

Revision Revision
Number. _ Reason For Revision Date
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Laboratory Study #
Study:
Test Material:
Matrix/Final Solvent:
Method/Revision: .
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 Conc. (ug/mL): Calculated by dividing the initial volume from the concentration
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METHOD

ANALYSIS OF FLUOROCHEMICALS IN SERUM EXTRACTS USING
HPLC-ELECTROSPRAY/MASS SPECTROMETRY

Method Number: FACT-M4.0 Adoption Date: Y[73]43

Revision Date: N [ A

Author: Lisa Clemen

Approved By: ,
P | | . .
Laboratory Manager Date
12]4¢
Group Leader : : - Date
_ﬁL UW.L Y /J 4 I 938
Technical Reviewer . » Date

1.0 ch" PE AND APPLICATION

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

1;2 Applicable Compounds: Potassium perfluorooctanesulfonate, anionic ﬂuofochemical
surfactants, or other ionizable compounds.

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

Word 7.0.1/95 FACT-M-4.0 ' Page 1 of 8
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2.0 SUMMARY OF METHOD

2.1 This method describes the analysis of fluorochemical surfactants extracted from serum

: using HPLC-electrospray/mass spectrometry. The analysis is performed by monitoring a
single ion characteristic of a particular fluorochemical, such as the potassium
perfluorooctanesulfonate (PFOS) anion, M/Z= 499. Samples may also be screened to
verify compound identification.

3.0 DEFINITIONS
3.1 None.

4.0 WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

4.1.1 Use caution with the voltage cable for the probe. When the voltage cable is plugged
into the probe DO NOT TOUCH THE PROBE, there is risk of electrical shock.

4.2 Cautions:

4.2.1 Do not run solvent pumps above capacity of 400 bar (5800 psi). If pressure goes
over 400 bar, the HP1100 will initiate automatic shutdown.

4.2.2 Do not run solvent pumps to dryness.

5.0 _INTERFERENCES

5.1 Teflon should not be used for sample storage or any part of instrumentation that comes in
contact with the sample or extract.

6.0_EQUIPMENT :
6.1 Equipment listed below may be changed in order to optimize the system.

6.1.1 Micromass Electrospray Mass Spectrometer
6.1.2 HP1100 low pulse solvent pumping system and autosampler.

7.0 SUPPLIES AND MATERIALS
7.1 Supplies _
7.1.1 Nitrogen gas, refrigerated liquid, regulated to approximately 100 psi.
7.1.2 HPLC column, specifics to be determined by the analyst.
7.1.3 Capped autovials or capped 15 mL centrifuge tubes.

8.0 REAGENTS AND STANDARDS
8.1 Reagents

8.1.1 Methanol, HPLC grade or equivalent.

FACT-M-4.0 Page 2 of 8
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8.1.2 Milli-Q™ water, all water used in this method should be Milli-Q™ water and may .
be provided by a Milli-Q TOC Plus system.

8.1.3 Ammonium acetate, HPLC grade or equivalent.
8.2 Standards

8.2.1 Typically one H,O blank, one serum blank, and seven serum standards are prepared
during the extraction procedure. See FACT-M-3,

9.0 SAMPLE HANDLING

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

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

10.0 QuUALITY CONTROL
10.1 Matrix Blanks and Method Blanks

10.1.1 Analyze a method blank and a matrix blank prior to each calibration curve.
10.2 Matrix Spikes
10.2.1 Analyze a matrix spike and matrix spike duplicate with each analysis.

10.2.2 Expected concentrations will fall in the mid-range of the initial calibration curve.
Additional spike concentrations may fall in the low-range of the initial calibration
curve.

10.2.3 See section 13 to calculate percent recovery.
10.3 Continuing Calibration Checks

10.3.1 Analyzea mid-range calibration standard after every tenth sample. If a significant
change (+ 30%) in peak area occurs, relative to the initial standard curve, stop the
run. Only those samples analyzed before the last acceptable calibration standard
will be used. The remaining samples must be: reanalyzed.

10.3.2 See section 13 to calculate percent difference.
10.4 System Suitability

10.4.1 System suitability (e.g., peak area, retention time, peak shape, etc.) will be assessed
for each run. _ ,

11.0 CALIBRATION AND STANDARDIZATION

11.1 Analyze the extracted serum standards prior to and following each set of extracts. The
mean of two standard values, at each standard concentration, will be plotted by linear
regression for the calibration curve using MassLynx or other suitable software.

FACT-M-4.0 Page 3 of 8
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11.2 The r* value for the data should be 0.98 or greater. Lower values may be acceptable at the
discretion of the analyst.

11 3 If the curve does not meet requirements, perform routine maintenance or reextract the
standard curve (if necessary) and reanalyze.

12.0 PROCEDURES

12.1 Aecquisition Set up

12.1.1 Click on start button in the Acquisition Control Panel. Set up a sample list. Assign

a filename using letter-MO-DAY-last digit of year-sample number, assign a method
(MS) for acquiring, and type in sample descriptions,

12.1.2 To create a method click on scan button in the Acquisition control panel and select

SIR (Single Ion Recording). Set Ionization Mode as appropriate and mass to 499 or
other appropriate masses. A scan is usually collected along with the SIRs. Save
method. ,

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

the second set of standards.

12.1.4 Samples are analyzed with a continuing calibration check injected after every tenth

sample. Solvent blanks should be analyzed periodically to monitor possible analyte
carryover and are not considered samples but may be included as such.

12.2 Using the Autosampler

12.2.1 Set up sample tray according to the sample list prepared in section 12.1.1.

12.2.2 Set-up the HP1100/autosampler at the following conditions or at conditions the

3M Environmentat Laboratory

analyst considers appropriate for optimal response. Record actual conditions in the
instrument logbook:

12.2.2.1 Sample size = 10 pL injection with a sample wash
12.2.2.2 Inject/sample = 1 A

12.2.2.3 Cycle time = 15 minutes

12.2.2.4 Solvent ramp =

Time MeOH 2.0 mM
Ammonium acetate

0.00 min. 45% 55%

7.5 min. 90% 10%

11.0 min. 90% 10%

11.5 min. 45% 55%

Note: In this instrument configuration, the run must be set up on the electrospray
software with a “Waiting for inlet start” message before the “Start” button is pressed
on the HP Workstation.

12.2.2.5 Press the “Start” button.

FACT-M-4.0 Page 4 of 8
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12.3 Instrument Set-up
12.3.1 Refer to AMDT-EP-31 for more details.
12.3.2 Check the solvent level in reservoirs and refill if necessary.

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

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

12.3.5 Turn on the nitrogen. A fine mist should be expelled with no nitrogen leaking
around the tip of the probe.

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

12.3.6.1 Drying gas 250-400 litersthour

12.3.6.2 ESI nebulizing gas 10-15 liters/hour

12.3.6.3 HPLC constant flow mode flow rate 10 — 500 pL/min

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

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

12.3.8 Record tune parameters in the instrument log.

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

12.3.10Click on start button in the Acquisition Control Panel. Press the start button at top
of sample list. Ensure start and end sample number includes all samples to be
analyzed.

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations:

13.1.4 Calculate matrix spike percent recoveries using the following equation:

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

13.1.5 Calculate percent difference using the following equation:

% Difference= Expected Conc. - Calculsted Conc. x 100
Expected Cornc.
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13.1.6 Calculate actual concentration of PFOS, or cther fluorochemical, anion in serum
(ng/mL):

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

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

14.2 The practical quantitation limit is equal to the lowest standard in the calibration curve. .

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

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

16.0 RECORDS

16.1 Store chromatograms in the study folder. Each chromatogram must have the following
information included either in the header or hand written on the chromatogram: study
number, sample name, extraction date, and dilution factor (if applicable).

16.2. Plot calibration curve by linear regression and store in the study folder.
16.3 Print sample list from MassLynx and tape into the instrument runlog.
16.4 Print data integration summary from MassLynx and tape into the instrument runlog.

16.5 Copy instrument runlog pages, including instrument parameters and sample results, and
tape into appropriate study notebook.

16.6 Summarize data using suitable software and store in the study folder.

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

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

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

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

19.0 AFFECTED DOCUMENTS

19.1 FACT-M-3.0, “Extraction of Fluorochemical Anions from Serum for Analysis Using
HPLC-Electrospray/Mass Spectrometry”
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Laboratory Study #

Study:

Test Material:

Matrix/Final Solvent:
Method/Revision;

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

R-Squared Value:

Slope:

Y Intercept:

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

Group Sample# Concentration Initial Vol. Dilution _Final 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 sunimary.,

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

Dilution Factor: Taken from the study folder.

Final Conc. (ug/mL): Calculated by dividing the initial volume from the concentration
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ANALYSIS OF POTASSIUM PERFLUOROOCTANESULFONATE OR OTHER
FLUOROCHEMICALS IN SERUM EXTRACTS USING
HPLC-ELECTROSPRAY/MASS SPECTROMETRY

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

Revision Date: 1/ 20/

Author: Lisa Clemen, Robert Wynne

Approved By:
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Laboratory Manager ' ' Date
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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 jonizable 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 perﬂuorooctanesulfonate (PFOS) anion, m/z= 499,
Additionally, samples may be analyzed using a tandem mass spectrometer to further verify
the identity of a compound by detecting daughter ions of the parent ion.

3.0 DEFINITIONS

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

3.2 Electrospray lIonization (ES, ESI): 2 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 applicatior. of a strong electrical field.

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

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

3.5 Mass Lynx Software: System software designed for the specific operation of these Quattro
IT 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 IT 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 Blapks

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 épikes 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.

ETS-8-5.1 Page 4 of 9
Analysis of Serum Extract Using ES/MS

SNt Environmentat-taboratory - ' Page 106



3M Medical Department Study: T-6316.8

12.0 PROCEDURES:

BACK TO MAIN

12.1 Acquisition Set up

12.1.1

12.1.2

12.1.3

12.14

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

To create a method click on scan button in the Acquisition control panel and select

SIR (Single Ion Recording) or MRM. Set Ionization Mode as appropriate and mass -

to 499 or other appropriate masses. A full scan is usually collected along with the
SIRs. Save acquisition method. If MS/MS instruments are employed, additional
product ion fragmentation information may be collected. See Micromass
MassLynx GUIDE TO DATA ACQUISITION for additional information and

‘MRM (Multiple Reaction Monitoring).

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

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
12.2.2

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

Set-up the HP1 100/autbsa.mpler 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 2.0mM
Ammonium acetate

0.00 min, 40% 60%

8.50 min. 90% 10%

11.0 min. 90% 10%

12.0 min. 40% 60%

12.2.2.5 Press the “Start” button.

12.3 Instrument Set-up

12.3.1
12.3.2

Refer to ETS-9-24.0 for more details.

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

12.3.4 Set HPLC pump to “On”. Set the flow to 10 - S00 uL/min or as appropriate.
Observe droplets commg out of the tip of the probe. Allow to equilibrate for
approximately 10 minutes.

12.3.5 Turn on the nitrogen. A fine mist should be expelled w1th 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 i in the ES/MS source is recommended for
the analysis of biological matrices.

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

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations: ‘

13.1.4 Calculate matrix spike percent recoveries using the following equation:

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

13.1.5 Calculate percent difference using the following equation: -

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

13.1.6 Calculate actual concentration of PFOS, or other ﬂuorochenncal in matrix

(ng/mL):

(ng of PFOS calc. from std. Curve x_Dilution Factor) x _1lug

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

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

Page 108

SVrEnvitormentat-taboratory



3M Medical Department Study: T-6316.8 ) ;

BACK TO MAIN

Analytical Report: FACT TOX-097
LRN-U2452

'14.0 METHOD PERFORMANCE

14.1

14.2

14.3

14.4

14.5

14.6

14.7

15.0
15.1

16.0

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.

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

Calibration Curves . v
14.3.1 The r? value for the calibration curve must bz 0.980 or better.
Matrix Spikes

14.4.1 Matrix spike pél:qent recoveries are must be within + 30% of the spiked
concentration.
Continuing Calibration Verifications

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

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

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.

POLLUTION PREVENTION AND WASTE MANAGEMENT

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

RECORDS

16.1

16.2
16.3

16.4

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.

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.

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

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

ETS-8-5.1 ' Page 7 of 9
Analysis of Serum Extract Using ES/MS

Page 109



e

BACK TO MAIN

Analytical Report: FACT TOX-097

3M Medical Dlepartmt?nt Study: T-6316.8 LRN-U2452

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 V 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

Attachment A: Summary Spreadsheet ETS-8-5.1 . Page 9 of 9
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3M ENVIRONMENTAL LABORATORY

METHOD

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

Method Number: ETS-8-7.0 Adoption Date: 0322198

Revision Date:  N#

Author: Lisa Clemen, Glenn Langenburg

Approved By:

M / %%M (/7
Laboratory Manager Date
AR, ‘ {14/
Group Leader : . Date

I 0% /ifaq
Technical Reviewer ‘ Date

- L0 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, ¢tc. The ionization process in these
techniques occurs at atmospheric pressure (i.e. not under a vacuumy).

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

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

3.4 Conventional vs, Z-spray probe interface: The latest models of Micromass Quattro II
triple quadrupole (post 1998) utilize a “Z-spray” conformation. The spray emitted from a
probe is orthogonal to the cone aperture. In the conventional conformation it is aimed
directly at the cone aperture, after passing through a tortuous 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
1 triple quadrupole systems. Currently MassLynx has Windows 95 and WindowsNT 4.0
versions. All versions are similar. For more details refer to the manual specific to the
instrument (Micromass Quattro II triple quadrupole MassLynx or MassLynx NT User’s
Guide).

4.0 WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

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

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 bér (5800 psi). If the back
pressure exceeds 400 bar, the HP1100 will initiate automatic shutdown.

4.2.2 Do pot run solvent pumps to dryness.

5.0_INTERFERENCES

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

6.0 EQUIPMENT

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

6.1.1 Micromass Quattro II triple quadruﬁole Mass Spectrometer equipped with anb
electrospray ionization source. '

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

7.0_SUPPLIES AND MATERIALS
7.1 Supplies . :

7.1.1 High purity grade air regulated to approximately 100 psi (house air system) o

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. '

ETS-8-7.0 _ Page 3 of 10
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8.2 Standards

 82.1 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 spxkes per batch.

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

10.3 Continuing Calibration Checks -

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

10.3.2 Analyze a mid-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 Ifthe curve does not meet requiremerits perform routine maintenance or reextract the
standard curve (if necessary) and reanalyze.

ETS-8-7.0 Page 4 of 10
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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 Ionization Mode as appropriate and mass to 499 or other
appropriate masses. A full scan is usually collected along with the SIRs. Save '

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

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

12.1.4 Samples are analyzed with a continuing ca'ibration 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 ﬁsing thé'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 5 of 10
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12.2.2.4 Solvent ramp conditions

Time - MeOH 20mM
Ammonium acetate

-0.00 min. 40% 60%

1.0 min. 40% 60%

4.5 min. 95% 5%

6.5 min. 95% 5%

7.0 min, 40% 60%

9.0 mi. 40% 60%

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

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
Ionization Source,” for more details.

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

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

12.3.4 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 leaking around the tip of the probe. Readjust
the tip of the probe if no mist is observed '

12.3.6.4 Allow to equilibrate for approximately 10 minutes.

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

~ 12.3.7.1 Drying gas 250400 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, itis a guide to ensure the
HPLC is operating correctly.)

12.3.7.5 Source block temperature 150°
12.3.7.6 Desolvation temperature 250°

ETS-8-7.0 ' Page 6 of 10
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12.3.8 Print the tune page, with its parameters, and store it in the study binder with a copy
taped into the instrument log.

12.3.9 Click on start button in the Acquisition Control Panel (this may vary among

MassLynx versions, refer to appropriate MassLynx User’s Guide). Ensure start and
end sample number includes all samples to be analyzed.

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations:

13.1.4 Calculate matrix spike percent recoveries using the following equation:

% Recovery =  Qbserved Result - Background Result x 1()0
Expected Result

13.1. 5 Calculate percent dlﬂ'erence using the following equatlon

%Dlﬁ'erence— Expected Conc Calculated Conc. x 100
Expected Conc.

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

(ng of PFOS calc. from std. Curve x Dilution Factor) x 1 pg
(Initial Weight of Liver (g) 1000 ng

Final Volume (mL)
14.0 METHOD PERFORMANCE

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

14.2 Solvent Blanks, Method Blanks and Matrix Blanks

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

14.3 Calibration Curves ,

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

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

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

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

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

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

16.0 RECORDS _

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

16.2 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, iﬂtegration method, and chromatograms ﬁ’bm MassLynx
and store in the study folder.

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

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

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

18.0.- REFERENCES

18.1 FACT-M-2.1, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemicalv
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” '
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20.0 REVISIONS
Revision Revision
Number Reason For Revision Date
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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:
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Group Sampler Concentration
Dose nglg

Initial Wi,
g

Dilution
Factor

Kinal Conce.

ug/g

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

dlope: Taken from linear regression equation.

Concentration (ng/g): Taken from the MassLyn'x integration sumtmary.

Initial Wt. (g): Taken from the study folder.
Dilution Factor: Taken from the study folder.
Final Conc. (ug/g): Calculated by dividing the initial volume from the concentration

(

Attachment A: Summary Spreadsheet
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Appendix D: Data Summary Tables

Table 6. Rabbit Sera FO PFOS, PFOSA and PFOSAA Data for FACT-TOX-097

Grou PFOS PFOSA PFOSAA*
Dosep Sample # pg/mL pg/mL pg/mL
Group 1 8682F <LOQ (0.0458) <LOQ (0.00430) <LOQ (0.0124)
0.8 ?gk%dfy 8683F <L.OQ (0.0458) <LOQ (0.00490) <LOQ (0.0124)
omg 8684F <LOQ (0.0458) <LOQ (0.00490) <LOQ (0.0124)
8685F 0.484 0.0155 0.975
Group 2 8686F 0.919 0.00696 1.00
002 ooty 8687F 0.839 00154 115
8688F 0.622 0.0132 0.660
8689F 0.806 0.00988 1.01
Group 3 8690F 479 0.0954 9.19
1.0 mg/kg/day 8691F 3.66 0.0561 6.67
0.2 mg/mL. 8692F 866 0.242 116
Group 4 8693F 244 0.378 2786
2.5 mg/kg/day 8694F 14.1 0.433 20.7
0.5 mg/mL 8695F 9.88 0.460 227
8696F 226 0.489 443
Group § 8697F 215 0.592 59.8
3'5.57:.)"%’;%"5" 8696F 188 101 54.1
8699F 195 0.450 456
8700F 14.8 1.41 454

*Non-qualitative screening data only.

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 quantitative to 30% or greater.
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Table 7. Rabbit Sera FO N-EtFOSE and PFOSEA Data for

FACT-TOX-097
Grou N-EtFOSE* PFOSEA
Dos :’ Sample # pgimL pg/mL

Group 1 8682F <L.OQ (0.0216) <LOQ (0.00487)
0.0 mg/kg/day 8683F <LOQ (0.0216) <LOQ (0.00487)
0.0 mg/mL. 8684F <[0Q (0.0216) <L0Q (0.00487)
8685F <LOQ (0.0216) <LOQ (0.00487)
Group 2 8686F <LOQ (0.0216) <LOQ (0.00487)
061, 0’;‘%’1 ';‘-}fr‘]’fy 8687F <L0Q (0.0216) <L0Q (0.00487)
8688F <L0Q (0.0216) <LOQ (0.00487)
8689F <LOQ (0.0216) <LOQ (0.00487)
Group 3 8690F <LOQ (0.0216) <LOQ (0.00487)
1.0 mg/kg/day 8691F 0.0368 <LOQ (0.00487)
0.2 mg/mL 8602F <L0Q (0.0216) <LOQ (0.00487)
Group 4 8693F <L.0Q (0.0216) <LOQ (0.00487)
2.5 mg/kg/day 8694F <L0Q (0.0216) <LOQ (0.00487)
0.5 mg/mL 8695F <[0Q (00216) | <LOQ (0.00487)
8696F 0.0294 <LOQ (0.00487)
. SGrrr?gl;Eg?day 8697F 0.0279 <LOQ (0.00487)
075 mgimL_ 8698F 0.0386 <LOQ (0.00487)
8699F <LOQ (0.0216) <_0Q (0.00487)
8700F 0.132 <_0Q (0.00487)

*Non-qualitative screening data only.
Itis not possible to verify true recovery of endogenous analyte from tissues without
radio-labeled reference material. The only measurement of accuracy available at this
time, matrix spike studies, indicate that the data quantitative to 30% or greater.
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3M Medical Department Study: T-6316.8 Analytical Report: FACT TOX-097
LRN-U2452

Table 8. Rabbit Liver FO PFOS, PFOSA and PFOSAA Data for FACT-TOX-097

Grou PFOS PFOSA PFOSAA*
Dos: Sample # uglg nglg uglgA
Group 1 8682F 0.0519 <L0Q (0.0120) 0.0458
0-8 g'rsxk%dfv 8683F 0.0246 <L.OQ (0.0120) 0.119
-mg 8684F <L0Q (0.0279) 0.0120 0.0680
8685F 183 0.147 532
0 1Gnr]0;:(P /fs . 8686F 1.58 0.0947 6.32
6.02?71gglmLy 8687F 164 0.156 574
8688F 141 0.0663 447
8689F 144 0.100 391
Group 3 B8690F 108 1.01 36.2
1.0 mg/kg/day 8691F 7.89 1.04 250
0.2 mg/mL 8692F 134 1.98 375
Group 4 8693F 24.3 6.85 65.4
2.5 mg/kg/day 8694F 222 427 675
0.5 mg/mL. 86957 260 261 %09
o B696F 375 7.83 123
roup 8697F 485 8.65 259
315 Mo/ g}’r{‘dl_ay 8698F 32 119 148
8699F 321 561 885
8700F 252 18.3 133

*Non-qualitative screening data only.

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 quantitative to 30% or greater.
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3M Medical Department Study: T-6316.8

Table 9. Rabbit Liver FO N-EtFOSE and PFOSEA Data for

FACT-TOX-097
Grou N-EtFOSE* PFOSEA
Dos;J Samplo # walg Hglg

Group 1 8682F <LOQ (0.0525) <LOQ (0.0298)
0.0 mg/kg/day 8683F <LOQ (0.0525) <LOQ (0.0298)
0.0 mg/mL. 8684F <L0Q (0.0525) <L0Q (0.0298)
8685F <LOQ (0.0525) <LOQ (0.0298)
Group 2 8686F <LOQ (0.0525) <LOQ (0.0298)
ot 0’;‘%"93:“1‘?’ 8687F <L0Q (0.0525) <L0Q (0.0298)
8688F <[0Q (0.0525) <L0Q (0.0298)
8689F <L0Q (0.0525) <L0Q (0.0298)
Group 3 8690F <LOQ (0.0525) <L0Q (0.0298)
1.0 mg/kg/day 8691F 0.621 <LOQ (0.0298)
0.2 mg/mL 8692F <LOQ (0.0525) <L0Q (0.0298)
Group 4 8693F 0.161 <LOQ (0.0298)
2.5 mg/kg/day 8694F 0.123 <LOQ (0.0298)
0.5 mg/mL B695F 0.140 20Q (0.0298)
8696F 0417 <LOQ (0.0298)
Group § 8697F 0.477 <LOQ (0.0298)
3 ig‘g’gfé"fy 8698F 935 2L0Q (0.0298)
8699F 0235 <L0Q (0.0298)
8700F 308 <LOQ (0.0298)

*Non-qualitative screening data only.
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 quantitative to 30% or greater.
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3M Medical Department Study: T-6316.8 Analytical Report: FACT TOX-097
LRN-U2452

Table 10. FACT-TOX-097 Data Summary of Average Sera Concentration (ug/mL)
and Standard Deviation (+SD)

Dosage PFOS PFOSA PFOSAA* N-EtFOSE* PFOSEA
Group Average Average Average Average Average
*SD +SD +SD +SD +*SD
Group 1 <LOQ <L0Q <LOQ <LoQ <L0Q
0.0 mg/kg/day NA NA NA NA NA
0.0 mg/mL (n=3) (n=3) (n=3) (n=3) (n=3)
Group 2 frshad 0.0128 0.959 <L0Q <L0Q
0.1 mg/kg/day (n=5) +0.00277 £0.180 NA NA
0.02 mg/mL (n=5) (n=5) (n=5) (n=5)
Group 3 o 0.131 9.15 0.0267 <0Q
1.0 mg/kg/day (néa) +0.0977 12.46 0.00875 NA
0.2 mg/mL (n=3) (n=3) (n=3) (n=3)
G 4 16.1
roup +7.47 0423 237 <LOQ <LoQ
2.5 mglkg/day (n=3) 10.0497 +3.51 NA NA
0.5 mg/mL (n=3) (n=3) (n=3) (n=3)
Group 5 194 0.790 498 0.0499 <LOQ
3.75 mg/kg/day +2.98 +0.411 +6.82 0.0464 NA
0.75 mg/mL (n=5) (n=5) (n=5) (n=3) (n=5)

*Non-qualitative screening data only.

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 quantitative to 30% or greater.

NA = Not Applicable
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3M Medical Department Study: T-6316.8 Analytical Report: FACT TOX-097
LRN-U2452

Table 11. FACT-TOX-097 Data Summary of Average Liver Concentration (ug/g)
and Standard Deviation (¥tSD)

Dosage PFOS PFOSA PFOSAA* | N-EtFOSE* PFOSEA
Group Average Average Average Average Average
+SD +SD +SD +SD +SD
Group 1 0.0381 <LoQ 0.0776 <LoQ <0Q
0.0 mg/kg/day +0.0124 NA +0.0375 NA NA
0.0 mg/mL (n=3) (n=3) (n=3) (n=3) n=3)
1.58
Group 2 0171 0.113 515 <LoQ <LOQ
0.1 mg/kg/day (n=5) +0.0376 +0.968 NA NA
0.02 mg/mL (n=5) (n=5) (n=5) {n=5)
Group 3 10.7 1.34 329 0.242 <L0Q
1.0 mg/kg/day +2.78 +0.550 +6.86 +0.328 NA
0.2 mg/mL (n=3) (n=3) (n=3) (n=3) (n=3)
24.1
Group 4
+1.92 524 746 0.141 <LOQ
2.5 mg/kg/day (n=3) £1.40 £14.1 10,0187 NA
0.5 mg/mL (n=3) (n=3) (n=3) (n=3)
Group 5 353 10.5 150 25.1 <L0Q
3.75 mg/kg/day %:;55‘)’ +4.93 164.8 +40.4 NA
0.75 mg/mL = (n=5) (n=5) (n=5) (n=5)

*Non-qualitative screening data only.

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 quantitative to 30% or greater.

NA = Not Applicable

Table 12. Approximate LOQ Values Usecl in FACT-TOX-097

Matrix Compound LOQ
PFOS 0.0279 ug/g
PFOSA 0.0120 ug/g
Liver
PFOSAA* 0.0324 ng/g
N-EtFOSE* 0.0525 ug/g
PFOSEA 0.0298 g/g
PFOS 0.0458 ug/mL
PFOSA 0.00490 pg/mL
Sera PFOSAA* 0.0124 pg/mL
N-EtFOSE* 0.0216 pg/mL
PFOSEA 0.00487 ug/mL

*Non-qualitative screening data only.
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Appendix E: Data Spreadsheets

3M Environmental Laboratory Page 128



AiojeiogeT [ejuswuoiiaug e

621 aﬁed

FACT-TOX-097
Argus# 418-010

BACK TO MAIN

Siwdy: Argus 418010, Ors] (Stomack Tube) Development Taxicity Shudy of NEFOSE in Rabbits
Prodwct Nesober(Tust Substance): BIFOSE-OH (T-6316.5) .
Rabbit Serum Fllenwnes 4.94 ug/ml, 9.87 nphal_ 4.90 ngfnl.
it FACT-M-3.0 & FACT-M-4.0 - lincar regrassion, weighted 1/x oS PFOSA
Equigeacat Jystcs Nugsber: Amcka 062498, Madeline 041098, Soup 020199 Blks MI0N0806-7 & 5253 M10205806-7 & 5353
Tosrament Software/Version: Macet yux 3.3 Grp 1 10209813-20 10209818-30
Filowars: Boe Nisting 1o the right Grp 2 10239803642 10200823.27
Vaduo: Sce Attachnwots Crp 3 10239004345 10209830-32
Stope: Sew Atiactunents Grp 4 10039300424 10209036-3
Y-interompt: Bor Atiachrmeats Grp$ 102353029-35 102398035,46-51
Dales of Extrcliy/Amlyst: 101698 A8
Detes of Anslysis/Apalynt: 102098, 10723/58, 07/2999 HOMMEE/KI/DRD MS, MSD-S68IF 10209849-50 10209849-50
Tatc of Data Roduction/Ane|yst: 1D/17200, 11/2200 KIH
Sample Data
RABBIT SERA FO ot 193 . Jot L1353 -
Snmple § Extractisa PFOS 86 PFOS Puriy PFOS Canesatration Mooa RSD PPOSA Purity PPOSA TFOSA Cowcsuiration Maza RSD
Dose Vol Ratle Corraction Correction Ditation Cane. of FF¥OS nos Std. Dev. Coerection Ditution o« PPOSA TFOSA. $¢d. Dev.
Foctor Factar Fockor Sphul ar % Rec. L 213 NSAHMSD RFD Pactor Facter ngfml oe % Ree. - MSMED RPD
Method Bk HXO Bik-1 1 09275 Usinowa 1 0.00 <LOQ (0.0458 upfed ) Usknows 1 0.00 <LOQ {0.00490 up/ol)
H20 Blk-2 ! 0.9278 LUnknown 1 0.00 OQ (0.0458 eyl ) M”W) NA Ucknows 1 0,00 00490 ug/ml) | <LOK) (0.00450 up/rnd.) NA
‘Matrix Bik Rabbit Serura BIE-1 1 09375 Unknowa 1 0.00 A0Q (0.0458 upial) Usknown 1 a0 <10OQ {0.00490 upwal}
Rabtst S B2 : 095 | Unkaous i 000 | 200®@o458 umy | 08 N Jreee i am 0000040 wphsl) | OO (000490 uprl Na
QC-500 ppb BORIF-MS i NA NA 1 CH "% " NA 1 93 101%
6R2P-MSD 1 NA NA 1 435 l& 8% % NA 1 338 1% 105% b
Groap1 R 1 05378 Tnknows T 173 <LOQ (0.0431 ughml} Unisown T 800 <L0Q (9.00490 ngiral)
05 mpkpidey waF 1 oS Ucksown 1 282 ALOQ (00458 ugnil) NA Unknowe t 000 <LOQ (0.00490 ug/mi) NA
0.0 mpimd. 6845 1 09228 Unkosows 1 216 <00 (0.0458 ugiml) | <LOQ 6.0438 ) NA Unknown t 0.00 <1.0Q (0.00490 ng/ml} | <CLOQ (000450 wyiml ) NA
Greup 2 683K ] 09273 Unknouwn 1 52s 0484 Usknown 1 156 [TTX)
0.1 mpfytlay B6ISF i 09775 Usksown 10 »3 0919 Usknowa ] 69 0.00696
0.0 mg/ml. SSITF [} 09275 Unknown 10 09 08539 Unimown 1 155 0.0154
NI [} 09278 Unkeown 10 14 0622 plB] Unknowa 1 133 00132 a2
99 t 05773 Ukmown 16 [1X] 0.306 07M 0.7 Unknown 1 50 cooses - 0.0128 ©.00377
Grenp1 VGF 1 0575 Unkmown [ 519 [E) - Unknowa 1 959 00954
1.0 mgigilay F 1 09275 Unkoown 10 %6 366 “0 Unknown 1 364 o.0s61 e
0.2 mpml 86917 1 oa.9278 Usimewn 19 [ (¥ 5% 282 Unknouw 1 23 0241 a.13t 00977
Group 4 (= 1 (X Unknown 100 e U4 . Usknows 1 380 0378
25 meAyidey uF 1 ass Unknows 100 12 1 %64 Usknows 1 @ 0433 250
0.3 ol MSF 1 0.9778 Unknows 100 107 938 16.1 7.4 Unlmown 1 460 0.460 0.423 0.0419
Group 5 SF ] 092718 Unknown 100 a4 ns Undmoun 2 us 0439
1.75 mghgkdey 6977 1 0.9278 Unknows 190 13 s Uknown 2 29 asn
0.75 nyiml. [ i 0.8278 Usknown 0 203 e Unkaowa 2 o7 10
699 1 09278 Unknows 100 110 153 53 Unkncusm 2 pr) o430 520
00OF . 1 09278 Uninown 100 ;160 143 14 . 1m Unknows 100 141 141 0.7% 0411
"Orfgiac] PFOS FROSAA, EIFUSE LOGe (4,94 bATL, 9.87 aphvln T5.1 s, 313 ofind) updated 1o refloct ccrvectios Bior iformaiion o5 0173007, LAC G17007
Comrection factors pot applicable far MS/MSD QC duta PFOS = Perflnorooctaness] fonete
PFOSA = Perflucecoctusse raamide
Dutc Estcred/By: 102700, 11727700, 120100 LAC PROAAA = Perfluoroootssesl finamidosctiste
Dwte Verified/By: 1030400, 120400 KIH EtPOSE ~ Namrow Raage N-Ethy sthyl sleohol
PFOSRA = Perfucrooctane culfooy) ethylamide
R *000)

Extraction Volumne Ratio = laitial volesa/fioal vokame. For 31) mmples sod standands the initial volame is vqual to the fis| volome for an extraction volume ratia of 1,
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FACT-M-40
Excel 97

EAPOSE.OH (T-6316.5)
Rabbit Scrwn

FACT-M-2.0 & FACT-M4.0 - tiosar. ioe, weightod 1/x
Amelia 062458, Madeline 041098, Sowp 020199
Mamlyox 3.1

2098, 10,2398, 0772999 HONMEE/KIHDRB
117400, 112200 KIH

FACT-TOX-097
Argus# 418-010

Fitcoapaes 23.1 nghnl.
PROSAA

Biks M10209006.7 & 52-53

Grp § 10239001438

M8, MED-KIF 10209849-50

BACK TO MAIN

RABBIT SERA Fo Jot 617 fot 938
Goomp Sampie § TRGSAA Pasity | PFOSAA | PIOSAA Coneontration Mean ] RFOSE Puriey TFOSE | ECPOSE Concentration Mowm )
Dose Corraecion Ditution Cone. o PFOSAA PPOBAA S4d. Dav. Correctien Dilaten Cone. S EFOSE EtrosT Bid. Dov.
Paster Factor [ ughal or % Rec, wpimd, MA/MSD RPD Facter Paster . spwmL or % Rec. np/ot. MIASD RFD
Mothod BIX HOBk-1 [X:+) 3 o0 <LOQ (00124 ughwl.} 058950 1 4.00 <LK} {00216 mgful )
H0BK2 o192 ! 0w | 40Q@014 uphely | <LOQ 0124 uphel) NA onw ' 000 | <aog@onsuyml) | aogmone NA
“Mwtvix B Tabhtl Serwn BU-1 X5 1 000 TOQ 00124 wind) [T} 1 050 <A0Q (09216 vgml)
Rabbk Soruen Bi-2 052 \ om | <0001 upiml) | <LOQ I wgul) Na 08950 1 000 <LOQ ©.0216 ugimi) o6 NA
QC-300 ppb SCRIF-ME NA [1 an 8% NA 1 EE] 5%
BER2F-MSD NA 1 “ 1% % 2% NA 1 57 198% 196% 2%
Group 1 737 (X5 1 000 A0Q 00134 uptel) A0 1 0.00 00 16 npmil)
00 my/kgiday S6ISF o.5382 1 000 <LOQ (0.0124 ugmily . NA 0.83%0 ' 000 <AOQ (00216 ng/oal) NA
Obﬂ. WuF 0.5382 1 000 <oQ Q.OM q.oo(o.nmﬂ NA 0.4890 1 0.00 g @ll‘.'l‘ﬂ! <.0Q 0216 'E” NA
Growpd ey 0.5382 n [} 097 D330 1 ] <LOQ.0216 ugnl.)
0.1 mgkg/dey 1606F 03382 1 " 10 ot 1 a0 <LOQ(0.0216 ughnl)
0.02 mg/ml. ¥ 0.5382 10 m 1.8 0.38%0 ¥ 008 <LOQ {0.0256 wgiml }
S688F 05182 10 n 0.660 "7 0.895¢ 1 000 <LOQ (0.0216 ughml) NA
SEIF 05383 10 19 1.0 0959 0.180 0.3490 1 0.00 <LOQ (0.0216: <LOQ (00216 ug/mlL) NA
Groep 3 0P 03313 100 i3 X1 [ T 0.00 TOQ (G016 wpmil)
1.0 mghgiiay o 05302 100 128 [ %9 asnw 1 “e 003 3
0.2 mgiml, S6F 0.5302 100 nr 118 9.15 248 0.3850 ] 0.00 (00216 0.0257 0.00875
Grewp 4 $693F 05382 100 Ei 26 0.5850 1 n2 <LOQ (00216 ugiral)
15 mghp/day B634F 05382 100 % 207 s 0.5390 1 373 <LOQ {0.0244 ughml) NA
0.5 ﬂ $E9SF 0.5382 100 423 227 0y 351 0.8890 1 0.00 <L.OQ {0.0216 ug/ul ) <1.0Q (0.0216 spiml) NA
Gronp § SE96F 05383 1000 03 4“3 0.0890 1 34 0.0294
3.75 my/kghdey soTF o332 1000 " sox o0 1 314 00279
0.75 mg/ml " S690F 95382 1000 101 s 0.8850 1 434 00336
sasor 0.5381 1000 us ass .onr o 01350 1 140 <A0Q 00216 ugml) ns
$700F 0.5382 1000 . 3 454 498 682 0.88%0 ) 4 0.132 0.0495 0.0464
Originsl PFOR PFOSAA, EIFOSE LOQs (4.94 ng/ml, 9.57 apimi, 23.1 sgpml. 24.3 ng/mi. 0173001, LAC gt0mai
Corvection factors nat applicable for MSAMSD QC dats PFOS = Perfluscacotanesulfonste:
FOSA = Pert focamid
Duto Enterwd/By. 1027400, TL2TAN, (200 LAC FPFOSAA = Purflunrooctsnesul
Daio Verifiod/ By:  10/30/00, 1220400 KIH EtFUSE = Narrow Ramge N-Eibyl foobol
. . PFOSEA = Perfiorooctsne sulfany] ethylamide
M55 = 7 [ 3} 0}

Lixtraction Volorme Ratio = lukial valame/fim] valume. For all tamples aod standards the initisl votunw s equal to the fial volume Ror aa extraction volume ratio of §.
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Extractlon Volume Ratio = fnitial

niame. For all swrples and smitial volume is oqual o the fisal volume fir ua extraction valume ratio of 1.

TOX-097 -ewlt10-5D xis

FACT-TOX-097
Argus# 418-010
Product Nursber(Test Substmce}: EIFOSE-OH (T-6316.5)
Matrix: Rabbil Serun . Filcarcs 23,1 oyl 4872l
MethodRevisioe: FACT-M-3.0 & FACT-M-4.0 - Nnear regrassicn, weighted /2 3556 rrosza
Asslytical 2 el Bika MI00D6-7 & 52:53  MI0ODS0-7 & 5253
Iastrwnent Softwarc/Version: Masel yuox 3.3 Grp | 1020501820 10209818-20 v, 11,0, 1, 1L .
Fleotme: See linting to the right Grp2 1020982307 10209823.27 116, 11,110, 1, 11,11
R-Squared Vahue See Attackements Grp3 1032 1020983032 1110, V1, 100, 11, 11, 1A
Stope: Soe Artachmcats Grp 4 1020963638 1020963633 vioo, 10, 17100, 111, 11, 143
¥-lutesorpt Bow Attachemonts Grp$ 102004246 1020984245 3100, 128100, 111000, 173, 1A%, 14
Datcs of Extraolioo/Asslyst: 1071698 IAS R
Dutes of Anslyeis/Anslyst: 1072098, 10/23/56, 07/29/99 HOMMEBERIDRE M3, MSD-S6IF 1020584950 07299%015-16 ", m,18,00, 10
Duio of Dula Redustiow/Analys: WV, 112200 KR .
Sample Data
RABBIT SERA FO Based on PFOSAA Curve lot TN-A-1835
Groop Sunple d M55 Purity [T A% Conceniration Tieas TE0 PFOSEA Pwcky | FPFOSKA | FFOSEA Conseatration Hewn RO
Dem Corvection Ditwion | Come. i MSS6 Sed. Dev. n Ditatien Coax, o PPOSTA PrOSEA Sod Dev.
Foctor Facter | agml ugfml or % Rat. wymi MEMSD RPD Focter Foster ny/mL ug/ml or % Res. ol MEMED &1
Dotbod BIX TE0 D-l NA T NA A Tokwows T 000 | <LOQ (U007 gy
HDBU-2 NA 1 Na NA NA NA Uninown 1 000 | <10Q 007 wyil) |_<.0Q 0.00407 uginl) NA
‘Matrix B RabbH Serumn Blk-1 NA 1 NA NA Uoknown 1 0,00 <LOG (0.00487 ugiml)
Rabblt Seraen Blk:2 NA . Na NA NA NA Uninown 1 000 | <100 @a0es? uymt) | 20Q 0.00487 wpmi) | Na
QC-300 peo TRI-M3 NA T NA N NA [ si Toox X
S62F-13D NA y NA NA NA NA NA 1 550 1% 109% ™
Geoup 1 TF L 1 NA A Tnkowa T 000 | <LOQ (000H7 agind)
00 mppiday wur NA 1 NA A NA Unknown 1 000 | 4OQ@I0H7 agal} NA
00 mgtl. S NA 1 NA NA NA NA Unksown [} 0m | <wogEoes? <L0Q (0.00487 wg/ml) NA
Grewp TO5F A ] NA NA Ucknowa ] Tor | <COQ (V007 ugmiy
0.1 mytgidey T NA 1 Na NA Unizowa i am | <LOQ@O0AS7 ugiml)
002 mpml. | S6TF NA 1 NA NA Unknowa 1. o | <woQEooisTupe)
SeeF NA ] NA NA NA Urkaows 1 00 | <LOQ(000I87 wyinl) NA
s6a9F Na ! NA NA NA NA Unknows t 000 | <LOQ @007 wpl) | <LOQ @.00487 ug/ml} NA
Growp 3 TRaF NA T NA T o= 3 000 | <LOQ (000687 ugii)
1.0 sggiduy sonF NA 1 NA NA Na Uknown ) 000 "] <LOQ(0.00487 agirl) NA
02 e NA 1 NA NA NA NA Unkuown 1 000 | <00 @00107wprnly | O (0.00487 gl NA
Cranp 4 50 NA T NA A Uknown T 000 | <L0Q (00087
2.5 mpAgday sosaF NA 1 NA NA NA Unimown 1 000 | <10Q 00047 gl ) NA
0.5 mghml. [ NA 1 NA NA NA NA Usknows 1 000 | <100@90u7 stmt) | 400000487 wgi) NA
Grew § TRCF NA T NA NA Unknowa T 000 | <OQ (00047 egiml)
375 mgkgidey o NA 1 N A Unknown 1 000 | <LOQ 00447 ughul)
073 myrl SasaF NA r NA NA Unknown 1 g | <LOQ (000487 ogml)
s609F NA ! NA NA NA Ucknown 1 o | <OQ @007 o) NA
| . $700F NA 1 NA NA NA . Na Unimown t 000 | <LOQ(0.0047 wyiml) | <LOQ (0.00487 uprmily NA
Origina] FFOS PFOSAA, TIFOSE LOQS (4.4 ayvul., 907 spital, 1.1 6k, 24,3 ag/ml.) updated %o rollost correction fhcior infbrruetion om 0173001, LAC 01/3001 B
Correction factors not applicable @ MS/MSD QC data FFOS = Puflucrooctansmlibasie
PFOSA » Parflucsooctanesiibammide
Dwe EerodBy: 1027000, 117700, 1200100 LAC PFOSAA ~ Perfluonotenssiibaimidosscisic
Dte Verifiod/ By: 1003000, 1240400 KJH EAFOSE = Narvow Renge N-Ethyl Parfieoronctaaseul loounido sityl aleohot
| PFOSEA = Pesfuasooctans sulfonyl sthylamide .
M536 ) H3C00)
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FACT-TOX-097
Argus# 418-010
Study: Argas 415010, Oral (Stomech Twbe) Devalopment Toxicky Study of N-ELFOSE ja Rebbits
Produeet Nowber(Tess Sebstanes) RFOSBOH (T-616.5) .
Mothod/Revision: FACT-M-).0 & FACT-M-£.0 - Hoear regraswion, woighted 1/x
Analytical Equipowent System Nuber: clix 062498,
Instramcry Software/Version: MassLynx 3.1
Filename: Sou listing to the right
R-Squared Value: See Anschemots .
Ses Attachmeats
Y-toaeroept: Sen Attachments
Dates of Extruct ion/Analyst: 1016798 1AS .
Dates of Anadysis/Anslyst: 1072098, 10239, 97/29%99 HOMEE/KIH/DRE
Duic of Dela Reductionf Anatys: W10, 112200 K
Sample Data
RABBIT SERA Fo .
Growp Samphe # rFOS ‘Cascantration Mesn RED PFOSA ‘Comcantration Aloss RSD PFOSAA Coaceniration Moas D FPOSK Comcontration Mas RsD
Dem Cone. o IFOS 708 . $4d, Dev, Cone. o PFOSA FFOSA Sed. Dwv, Cade. of PFOSAA - MPOSAA 8td. Dev, Cone, o[EPOSE RFOSE Std. Dev.
agiml ngimL or % Ree, wml MIMSD RPD | ngimk. ug/ml or % Nee. wp/mL MSAMED RFID aphul wgfml or % Ree. MSASD RPD sgfml, wp/mi, or % Row uy/ml MENSD RID
‘Method Bk EO Bl 000 | <LOQ (00458 wghul) 000 | <LOQ (9.00450 ugimk) 000 | <LOQ 00174 ugimiy 000 | <OQ (0A216 ngwil)|
1120 B2 0.00 0458 <LOK) (0.0458 wpml) NA 000 | <ogonise <1.OQ (0.00490 ug/ml) NA 000 | <.0Q 00134 uprualy 0124 A 000 | 400016 upmi) 216 ) NA
‘Matri Bk 'Rabhit Serum BIk-1 000 | <LOQ (00458 ugwl) 000 | <LOQ (0.00430 wpymL) 0.00. | <LOQ {00124 wpiml) 000 | <LOQ(Da316ug/al)
Rabbil Scrum Blk-2 0.00 <10Q (00438 uphnl) | <LOQ (0.0458 NA 000 LOQ {00090 wpiml) | AOQ (0.00450 wy'al) NA 0.00 <410Q 00124 wpiml) | LOQWOIA NA 080 <10Q (04216 sp'ml) .06 NA
QC-500 ppb TRIF-MS at ) R o % [H 0% 8 %
ASBIF-MSD 435 % 1% i) 38 10% 109% % 548 11% 7% 2% 857 198% 199% %
Geonp ) RF 166 | <40Q (00458 upiady GO0 | <LOQ.00450 nptmly 000 | <LOQ®.0124 wp/ml) 000 | 4.0QOR216wl))
0.0 meAgidey 2603F, 202 | <LOQEOOSuphnl) NA a0 | A0Q0.004%0ugiml) NA 0.00 <LOQ (90134 npiml) 000 | <€OQ o316 ughal) NA
0.0 mphal, $684F 216 <LOQ) (0.0458 wy ) b <LOQ (00438 wphal.) NA 0.00 <LOQ (0.00490 <LOQ (0.00490 ugfal} NA 0.00 w <LOQ 00124 ﬂ) NA 0.00 <L0Q (0.0216 ugml) | <LOQ (.0216 ughnl ) NA
Grow 3 $easy X3 Tt 158 00155 w0 [ 000 | <LOQ (04216 ugl )|
0.1 mg/kpidey YRR s 0919 P 02089 w 100 a0 | €OQ @216 apil)
0.02 mprml. 87 «uy e 155 00134 214 115 o.00 <LOQ (0.0216 wp/ml)
seasF a4 0622 E7Y] 133 ap12 86 123 0.660 wr 000 | <LOQ 0216 wpml) NA
i 574 0006 0734 T 993 0.00983 o012 9.00277 139 101 0959 6.190 000 | <LOQ (00216 pmi)] <LOQ (0.0216 ugtol) NA
Geoup 3 FG50F Sy 479 X3 0.0954 ) 9.9 000 | <LOQ 0216 wpiml)
1.0 myghley WHF b 3.8 460 e 00361 e 128 667 %3 as o ns
02 myimd [l e 1466 ER] 2 U3 0242 st 00977 w 1.6 918 146 a0 | aoqeae 0.0267 0.00878
Crowp 4 $E9IF £ U 30 0378 515 7k » 113 | <LOQ (@.0216 wyml)
25 mghpiday SRUF 12 L8] 484 ) . oup 290 36 207 e 375 | <LOG(0.0216 upmel) . NA
0.5 mgml $695F w7 981 161 747 460 0.460 | 0.423 0.0419 413 n? 137 3.51 .00 <LOQ (00216 ugml} | <LOQ (0.0216 L} NA
Grewp 5 RE0SF 2 26 us 0439 23 4“3 334 00354
375 myfkptdny YT m 25 56 o m 593 34 2027
075 mghni. waF 203 s o | 101 101 s 34 00336 .
P 20 193 153 28 0450 520 us 58 1 140 | €0q @016 vgiml) 2t
o0F . 160 143 194 20 141 K]} 2.9 0.411 "3 454 LY (] 14y o 00199 0.0464
Original FFOSFFOBAA, FAFOSE LOQs (4.9¢ wg/mi, 9.7 ng/ml_ 230 ng/mi, 243 nghnl) wpdatcd 730701, LAC 0173001
Corroction {actors not sppliceble for MS/MSD QC dsts . . PFOS ~ Parfiucrooctanesal imats
PROSA = Parflucrooctancaul fonemide
Date Entered/By: 102700, 11/27/00, 1200100 LAC PROSAA = Perflucmoctancsulfonsmidoscetats
Date Verified/ By: 10/30/00, 120400 KA1 EtFOSE = Natrow Range N-Ethyi Parfleorooctansselfonemido ethy! aloohol
PFOSHA = Pocfaorooctu sulfouyt ethyiside
N3S6 i o
‘Extraction Volume Ratic = Indtist: Foral) 3 azdaeds the tajtial vohume 3 equal to tbe final volums foz an extraction volmme i of 1.
o .
‘::‘Sr TOX-397-s0ra010-5D.xls ol

Apnig Juswueda( (eaIpap NE

8'91€9-1

Hoday eondjeuy

25veNn-Nd1
£60-XO1 10v4



Aiojeioqen (euawUONAUT NE

€€ abed

FACT-M-3.0
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FACT-TOX-097
Argus# 418-010

Suedy: . Argw 415018, Oral (Stamech Tube) Developrit Taxicky Srdy of N-BIFOSE in Rabbits

Prodwct Number(Test Subatmace): EFOSE-OH (T-6316.5)

Matrix: Rabbis Saerurm

MethodRevision: FACT-36-3.0 & FACT-M4.0 - Finaer rogreseion, weighted 1fx

WH it ‘Number: i

Instrurncan Boftware/Version: Maml yux 3.1

Filename: Soe Attachmenty

R-Squsred Vahee: oo Atiachesents

- Shps Sec Atischrwets

Y-Inicroept; See Attachments

Dates of Extraction/Analyst; 10169 A8

Dates of Amalysis/Analyst: 1020698, 10/23/98, 0772999 HOIMEE/KAVDRE

Dats of Data Reduction/Asalyst:

BACK TO MAIN

Conreciion factors not appliceble for MS/MSD (C data.

Dot Emered/By:  10/2700, 11/27/00, 120100 LAC
Dete Verifiad/ By:  10/3000, 1220400 KJH

Forall

-

Extraction Volume Ratic = Inial

TOX-097-4e2010-5D.xis.

information on 01/30/0). LAC 01730401
PFOS = Rerfluoroosianesulfonsis

PRORA = Feriluorostmens! fomarmide
PROSAA = Perflesrooctmrsnlfoamnidososiete

Grecp Teapu i Bse Concontration | Mess ] PPOSEA Comcewtration Ricsa [}
Dese Cone. o NiSSe Msse Sud Dev, Come. - WPYOREA . TrosEA $ud.Dev.
sg/mL or % Rer. MSMSD RFD agul wgfml or % Rax_ _spmL MaMED RFD
‘Miethod B HZ0 B NA NA L3 <LOQ 00T eyl .
O Pl NA NA NA NA a0 |_<1.0Q .00687 upmt | NA
Wirix Bik | Fabbit SeumBle-] | NA NA a0 WO ©00437 wpled ) - -
Rabbit Scywm Btk-2 Na NA NA NA 0.00 wm NA
00 o PA2FME NA NA 6T 05% S
SEFA6D NA Na NA NA 550 3% o n
Gromp 1 AT Q& A (] <TOQ (000487 ughaly
0.0 mgkgiday SR NA NA a0 <LOQ 000487 wghel ) . NA
00 mymt SGMF Na NA NA 090 00487 <2,0Q .00487 NA
Greup [T Na A (1] T0Q (000487 ugml)
0.t myfkp/day 8 . NA Na 200 LOQ (000487 uphnl }
0.02 mgfl seaTE Na NA @00 <ALOQ (2.00487 wged)
smF NA NA HA 000 <LOQ (000417 ugiml ) S
So5F NA NA NA NA [ 00487 <LOQ ©0.00487 wptral) Na
Grewp 3 T A A [ T0Q (0.00487 ny'enl)
1.0 mpkyiday P NA NA A 000 WOQ (100487 my'al ) NA,
0.1 weiml. [T NA NA NA NA 0.00 <LOQ (000437 <LOQ (0.00427 g/l ) NA
Geanpd S6F A A 580 TOQ (000487 wghal)
25 mgkg/day so04F Y NA NA 000 * <LOQ (0.00687 wgil ) NA
0.5 mpfwi. 36958 NA NA N NA 000 <LOQ {0.00487 ©.00487 agtl) |- NA
Groups P NA A 000 T (000487 ug'ral) [
375 mpkoiday SF Na NA 000 <LOQ (0.00487 ughnl)
0.7 mgml s Na NA 000 <LOQ (000487 gl
"W A Na NA 200 AOQ (0007 wgtnl} NA
. 5700F NA NA NA NA 000 <LOQ @.00437 uginl) . | <LOQ (0.00487 ugimly NA
Original PFOS,PFOSAA, EFGEE LOQe (4.4 sgmi, .87 ng/ul, 3.1 ngini.. 24.3 ng/mi) wpdsiod to reliect oorreviio Eoctor

BIFOSE = Nagow Reage N-Exbyt

PPOSEA = Ferfoorooctess sulfooyl edhylamide

MS6=

CRFi

he Initial volame i oqual 10 the finnl volume for 38 axtraction volume ratio of 1.
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BACK TO MAIN

FACT-TOX-097
Argus# 418010
Seudy: Argas 418010, MGmﬂTuh)WTMMdNBFMmW
Product Number(Test Substimoc): BIFOSE-QH (T-63
Mutric Rabobit Liver Fikntme: Sos listta right Filensres  30.1 g/, 603 rgfg
Mecthod/Revision: FACT-M-1.0 & PACT-M-10 - linest regreasion, weighted 15 R-Squared Vahue: See Attachments
Aualytical Equipgocat Systcm Number: Amelis 062498 and Madeline 041098 Slope: Soc Attachments Bla ALO179804-5 & 53.54
Instrument Softveere/Version: MassLyax 3.1 Yelntercept: Soo0 Attachments Gt 1017981618
Dwic of Extraction/Analyst: 101658 SARICE Snp3 11259029033
Date of Analysiz/Analyst: 10717758, 11125098, 5128499 HOMAS Grps 112598040-042
Dute of Data Redoction/Ansiyst 102358, 12000198, 09/29/99 HONMMH Grpd 112598061063
Sample Data Grps 112598103-107
M5, MSD 10179850-5%
RABBIT LIVER FO fot 193
== Tokiad Wt Tl oz | FFOS S0 PFOS FFoS Comcewtration | Mess |
Docc ' of Lirer Correction Coryection Ceone. Dibuction Cale, Conc. o MPOS PFOS St Dev.
1 Focter Factor Py Facter wpig ot % Ree, g MS/MSD RPD
‘Method Bk H20 Blk-1 1.0000 NA 09275 Tknows 47 1 437 20Q Q9279 ugp)
H20 B&-2 1.0000 A 09275 Unknown 108 1 9.98 40Q (00779 nyp) | 0279 NA
‘Matrix BK Rebbit Liver BIk-1 | 1.0000 NA 09275 Unksown 0.00 1 0.00 <LOQ 10779 ugly)
Rabbit Liver Bi-2 1.0000 NA 99275 Unknown 0.00 ] 9.00 0279/ <10Q (0.0279 NA
QC - 500 ppb 682F-MS 10113 NA NA NA 612 1 554 9%
$682F-MSD 10113 NA NA NA 626 1 568 95% 4% 2%
Grewp 1 682F 19113 NA 05275 Unknown 366 1 519 00519
0.0 mgAkgiday 2683F 09964 NA 09275 Unowown 372 1 346 00346 324
0.0 mphl. S6R4F 10131 NA 09275 Uninown 29 1 210 | 40000 upp | 0.0381 00124
Gewwp 2 REESF 10187 NA 09275 Tnknown, 201 0 1831 18
0.1 mghgidey BBF 10072 Na 9275 Unknows, 117 w 1585 L5
0.00 mpfnl. 3637F 10184 NA 09275 Unknown 1% 10 1636 164
863857 10197 NA 09278 Uslown 35 1 w0 141 108
FIF 1.0052 NA 09275 Unknown 156 10 1436 144 158 0471
Grome 3 690F 1.0200 NA 09215 Unknown 119 100 10784 108
1.0 mgigiday NF 10157 NA 09275 Unknown 864 100 7889 789 R %40
0.2 myh, 2697F 099% NA 09275 Unknovn. 15 300 13445 134 10.7 278
Groap 4 W69F 0.9997 NA 09275 Unknown 262 100 24280 2%3
25 mghgidey B694F 09972 NA asuts Unlwn o8 100 2155 22 195
0.5 myhal 2695F 10142 NA 09275 Unknown 284 100 25987 %9 241 192
Greup § $696F 10161 WA 03275 Usisown. a1 100 37478 375
375 mphgiday B697F 09917 NA 09275 Unknown st9 100 48502 45
0.75 mphul, S658F 1.0109 NA 09175 Unkoown 362 100 13213 32
8695F 10179 NA 09275 Unkown 353 100 12139 321 43
SP0F 1.0058 NA 03275 Unknown m 100 25193 52 353 260

PFOS = Perfiuorooctaoesulfonste
Corroction Factors not spplicsble 10 MS/MSD QC dat

'nnmahmumﬁoﬂﬂmwmmmuwxm(wammmmuﬁost)mummwm LAC 1211380

WPPWWOEWMIM)WEMW!WMQOUMI LAC 013001
Datc Entered/Apalyst: 102700 LAC
Dale Verifiod/Anslyst:  H/30400 KIH

TOX-097-liver010-3E xis

2/5/2001
926 AM
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BACK TO MAIN

FACT-TOX-097
Argus# 418010
Argus 418-010, Orsl (Stoemach Tube) Develaptment Toxieity Study of N-EFOSE in Rabbits
Product Number(Test Substapoc): EFOSE-OH (T-6316.5) 502nglg
Matix: Rabbit Liver Filemes  Qualitadive Data Onty
Mathod/Ravisiog: FACT-M-1.0 & FACT-M-2.0 - Tincar regression, weighted 1/x PPOSAA
Asalytical Equipment Sysiem Nursber: Amclia 062498 s Madeline 041098 Bl A112558003-4 & 201.202
Insinemeat Softwarc/Version: Massdynx 3.1 Grp 1 032899016, 112598016017
Date of Exiraction/Antlyst: 1016818 SAHACP Grw2 112598021,30-033
Dt of Analysia/Analyst: 10717/98, 1 12259, 092899 HOMAS Grp3 112598040-042
Date of Data Redustion/Anatyst: 10723498, 12/01/98,09/29/99 HOIADMH Grp4 112598056058
Sample Data Grp$ 11299809209
M3, MSD 09289501 7-18
RABBIT LIVER FU ot 617
v [ Samplad ] PFOSAA Farky FFOSAR PFOSAA — FROBAA ] Concentration Wean =1
Dees Coeraction Cone. Dilation Calke. Crme. o PROSAA PROSAA Bd Der.
Facte — =g " S o % Rec. ., MS/MSD RPD
Motod Bk H20 Bik-1 05382 000 1 0.00 <<L0Q (00524 ng/g)
H20BK2 o532 00 1 000 40Q 00324 ugle) <L.0Q (0.0324 ugfg) XA
‘Matrix Bk Rabbit Liver B-1 05382 000 1 0.00 <LOQ (0.0324 uglg)
Rabbit Liver k-2 05382 000 ) 000 <LOQ (0.0324 ugfg) <L0Q 03124 NA
QC-500ppb SR MS NA 743 T 95 117%
$682F-MSD NA £ 1 795 134% 125% 1%
Growp 1 $82F () %1 1 iS58 00458
0.0 mgkg/day 8P o518 220 1 s X 43
0.0 myhml. S634F 05382 128 i 60 0.0680 00775 00375
Grong 1 BEBSF 05382 101 100 B 531 ]
0.1 mphgiday Sk 032 g2 10 6313 632
0.02 mefml. 8687F 0.5382 1087 10 5782 s
S685F 05382 848 16 e 4.7 188
B689F 05382 728 10 3906 391 515 asse
Crowpd $630F [57) 73 100 36175 362
1.0 mgikgilay BOIF 05382 m 100 25003 250 208
02 mghnl, S592F 0538 69 100 37474 375 329 536
Gromp 4 93F 0.5382 5] 7000 I G4
2.5 mefpay 8SF 05382 125 1000 7485 615 190
0.5 8695F 0.5382 171 1000 90855 2.9 745 14
Creass %6967 05382 Fi) 1000 123408 [E5)
375 mykgidey OTF 05382 m 1000 259440 259
075 mefml, 2698F 05382 m 1000 1748 148
8599F 05382 167 1000 88494 s 431
a 7008 05382 248 1000 132664 £ 130 648
PFOS = Porlsrcodmenilfonsis

Carection Factors aot spplicable o MSMSD QC data

The curve 12 for PROSAA, aad EFOSE-OH did not moct criteris, thase data and MSS6 data (which was calculsted

Original PFOS,PFOSAA, EFOSE LOQs (30.) 1¢/8, ) updated 1o reflectcortectian facior informwiion on 017001, LAC 013001
Date BibrredAmslys: 10227100 LAC
Date Veifiod/Analyst: 1043000 KIH

TOX-097-liver010-3E xls

using the PFOSAA curve) will be consilorad qualitative dats. LAC 12113000

502001
9:26 AM
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FACT-TOX-097
Argus¥ 418-010
Argus 418010, Oral (Stoeack Tube) Developent Toxicity Stady of N-EFOSE in Rabbits
Prodixct Number(Test Substance) EFOSE-OH (T-6316.5) 60209/ 120ng/y 29.8ngy
Winkri: it Liver Qunlitative Data Only
wsion: FACT-M:1.0 & FACT-M-2.0 - Linear regression, weighted 1/ Mss6 PFOSEA
Asalytical Equipmest Syston Nugber: Amclin 062498 and Madsline 041098 A112598003-4 £ 201-2 A} 2SSB003-4 & 302202 A1D)79904-5 & 5354
Soltwaro/Version: Messlynx 3.1 112598015-17 112598015-17 10179816-18
Dite of Extraction/Auslyst: 101698 SAHIKP 11259802933 112598157161 1017982226
Dite of Ansiysiv/Analyst: /17198, 11/25/98, 09128199 HOAS 11259804042 112598047-049 1017983032
Dite of Dete Reduction/Analyst: 10723/98, 1201198, 05129/99 HOMMDS 11259805658 112558083085 1017983638
Sample Data 112598092.96 112598114-118 1017584246
N3 112598136-137 1017985051
RABRIT LIVER ¥ Hased o6 PFOSAA Curve lotL-2353
. M5 M T M| [ Concasinatioa | Mean "r B pm-wrm—-m—]—m L L 2
Dese Cetvection Cone. | Difation Cabe. Come o MISE M556 Std. Dev. Corvection Cone- | Dilutiom | Cake. Come. oProsA PFOSA St Dev.
‘Facter Fucter P wpfyer % Roc. MANMSD RPD Factor ugy | Factor P o % Bee wx MS/MSD RPD
Miotod B 20 Bl NA 906 1 20,0906 J0Q (0.0502 wgfd) Unknowny 302 T 3.02 <0Q (00120 ngfg)
OB NA 906 1 -0.0906 <L0Q (0.0602 up/) NA Unknovn 403 1 40 <LOQ (0:0120 uglp) .0120 NA
Matrix Bk Rabbit Live Bk-1 NA %06 1 20.0906 <40Q (0.0602 ugfg) Unknown 162 1 162 | <40Q (o120 agh) —A—
Rabbit Liver Blk-2 NA 906 1 00906 0602 0602 NA Unknows 249 i 249 <LOQ (10120 ug) | 0120 NA
QC - 500 ppb S68ZE-MS NA NS WA NA NS NA ] 1 669 113%
S682F-MSD NA NS NA NA Ng NS WA XA 4 1 s % 105% 15%
Grows 1 BRZF NA 506 1 200906 T0Q (00602 ey Tknores ] T 05 40Q ©OIZDuwp) -
0.0 mpkgidsy S6U3F NA 906 1 0098 <0Q {00602 uyp) NA Unkaown 935 1 938 <LOQ (0.0120 vg/g) NA
0.0 mgml, 6UF NA 0.6 1 0,096 0602 0602 NA Uskowen 122 1 120 00120 <L0Q0.0120 NA
Geowp 2 8685 NA ] 10 o0t "20Q (00602 /) Unknovar 49 1 147 0147
0.1 mphyidey 86%6F NA Y 10 0485 <40Q (0.0602 ugg) Uninows 93 1 947 00947
0.02 mgfrL SRTF NA 108 10 o108 <Q0Q 00602 ug'p) Uckmown 159 [} 156 DA%
ssusF NA oms 10 onmsm <LOQ (00602 ug/g) NA gmﬁm 616 1 663 00663 334
6497 N 93 10 0. 0602 0602 NA 101 1 100 0100 0113 0.03%
Groe 3 8690F MA T4 10 72 L0Q (0.0602 ww/g) Unkaown 040 10 To1s [ o
1.0 mgkgidey B691F NA 69 10 696 <L0Q(0.0602 ey/g) NA Unknown 105 10 Hoe 104 09
02 oyl 86528 NA 122 10 122 <10Q 00602 upp | <L0Q ©0.0602 ugfp) NA Uninovn 198 10 1980 198 134 0550
Growp ¢ (33 NA 248 100 243 TOQ GOS0 /) Uninown 33 0 o) 33 1
2.5 mphophday HF NA 602 100 602 <€0Q (0.0602 ug/g) NA Unknown % 10 wn €27 %7
0.5 mptal S695F NA poY) 100 23 0602 nglg) | .0Q.(0.0602 up'p) NA Unknown 457 0 4508 461 524 140
Group s [ NA L2 DT T0Q (0.0602 ug/e) Udzows [ 199 50 88 783
375 mykpdey &TF NA 93 5 457 <10Q (0.0602 ugfg) Unkoown 12 % 8650 268
075 mehvL. sF NA 08 50 04 <0G ©0602 uy/gy Uninown 20 50 11883 e
8599F NA 359 50 17.9 <€0Q (0.0602 uglg) NA Unkacwn 14 0 5615 161 a2
SOF NA L) 50 9% <OQEIER WY | <LOQ (0.0602 gD NA Unlnown 388 30 18315 183 105 49
PFOS = Perfiuorooctancsulfopate
Carroction Factors not applicable 1o MS/MSD QC data
The curve 2 for PFOSAA, aod EFOSE-OH did not tmect crilerin, these data snd M556 data (which was calculsted neing the PFOSAA, curve) will be coesidored qualitative data. LAC 1271300
Ociginsl PROS,PFOSAA, EFOSE LOGr (30.1 nglg, ) updated 1 refiect orvection fuctor information oo 0L/30/01. LAC 01/30/:01
Dete Estered/Analyt: 102700 LAC
Date VerifiofAnalyst: 103000 KIH
B oo TOX-097-tverh10-TE 2 by
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FACT-TOX-097
Argusk 418-010
Stady: Argus 418-010, Oral (Stormach Tube) Development Toxiciy Sty of N-EAFOSE in Rebbits
Product Number(Test Substasce): E{FOSE-OH (T-6316.5) 59.0ugg
Matrix: Rabhit Liver Filenasme: Sec Attschments Filnsmes  Qualitative Data Only
MethodRevision: FACT-M-1.0 & FACT-M-2.0 - Enear regression, weighted i/x R-Squared Valor:  Sce Altachrucats EFORR Ditions
Analytical Equipment System Nunber: Asclia 062498 and Madeline 041058 Sope: Sce Attachacats Blks A112598003-4 & 201-202 UL VLIAULIAIA
Instrunest Software/ Version: MassLync 3.1 Y-nkeroept: See Aachanents Grp1 11259801547 ManxIA
Date of Extraction/Anelys: 1001698 SAHIKCP Grp2 112598157161 101101411
Datoof AnslyrisAnalyst: 1017/98, 11125/98, 0972899 HOMAS Grp3 112598168170 1/100,1/100,1/10, 111
Dete of Data Redhactio/Amatyat: 10/23/98, 120198, 09725499 HONMMH Grpd 112558175179 1100,71000,1710,11
Sample Data Grp'S 112598105,118,135-83,192  1/100,111000,1/50, 1/1(50 & 100)
M5, MSD 092899017-18 1LMIXINIALN
RABRIT LIVER %0 oA TH-A-1885 ot 936
= Sempe ¥ | ““FFOSEX | — Concontration Ve )] YFOSEPurity | KGORE | EFOSE
Pose Coryection Coac. «fPFOSEA PFOSEA 3t Dev. Correction Conc. | Ditetien Cale. Cone, Sid Dev,
Fator . 8 gy ngfg or % Bec. iy MS/MSD RPD Facter nyy | Facter g wayor % Rac. MS/MSD RPD
Mglbod Blk H20BK-[ Unowowm 0.0 1 0.00 <10Q (0.0298 wfg) 083% 0.00 i 0.00
HOBK-2 Unknown 00 t 0.00 0298 Lg@w NA 08290 512 1 512 409
Matic Bk Rabbit Liver Bl:-1 Unkncwn 000 1 0.00 L0Q (00298 /) 0.8850 0.00 T 0.00
Rabbit Lives Bik-2 Unkmown 000 t 000 0298, 0298 NA 08850 a0 ! 000 400
QC - 500 pgb WSS2F-MS NA 647 1 640 109% NA 02 1 3%
B6RIF-MSD NA m ! 6% 119% 114% % NA L8 i “o 10%
Growg 1 682K Urkaows % 1 5.00 <LOQ (0.0298 u7/x) 0285 000 1 0.00 i
00 mphyidey W0F Unknown 000 t 000 <4.0Q (00298 wg/) NA 08390 0.00 1 0.00 NA
D0 wpal, 3634F Unknown 000 ! 0.00 0298 upfs) 0298 NA 0.889%0 000 1 0.0 <L0Q 00525 /) <4.0Q (0.0525 NA
Growp 2 TSo0F Unknows 0400 [ 000 <L0Q (00298 upn) 0399 0.00 ] 000 <20Q 00323 ugQd QT =]
0.1 makghiey BS86F Uniwown 000 1 0.00 <LOQ(0.0298 wg'g) 033% 000 1 000 <L0Q 00525 uglg)
0.02 myghal. 86477 Unknown 000 1 0.00 <LOQ (00298 we') 08290 000 1 000 <L0Q 0525 vylg)
26207 Uricnown a0 1 0.00 <40Q Q2% upyp) NA 038% 000 1 0.00 <40Q (0.0525 uyg) Na
P Unksowa 000 1 0.00 0298 0293 NA 03890 000 ' 0.0 0525 40Q (0525 NA
Growp 3 6F Undkows, %0 1 0.00 <LOQ (0.02% wp) 03890 921 T 502 <LOQO.0525 ww/s)
1.0 mugAcghday 26917 Unkown 000 1 000 <LOQ (0,029 vy’ NA 08350 630 1 621 a2 136
02 mghel. [ Unkaowa ovo ! 000 .0298 0298 NA 0.88%0 000 1 000 <LOQ @OSIS vyl 0242 0328
Group 4 ~B693F Urdkaown 0.00 1 0.00 <LOQ (00298 wfg) 05150 3] 1 161 X] o
2.5 myhgidey WMF Unknown 000 1 000 <0Q (00298 ugl) NA 05890 123 t 13 otz 132
| 0.5 mgfl, B69SF Unknown 0.00 t 000 0298 0.0258 NA 08850 142 1 140 o.140 S.144 00187
Groep$ 8696F Unkoows 000 ] 0.00 <LOQ (0.0298 ng/s) 08390 424 1 417 0417
335 mghginy I Uaknowa 000 1 000 40Q(C.02%8 vy’ 05390 mn 1 an 0477
0.75 mghal. 2598F Unknown 000 1 0.00 <LOQOR via) 0.88%0 45 100 93479 9.5
B699F Uskaows 000 1 0.00 <L0Q (0.0298 ugl) NA 08250 239 T B 005 161
ST Unknown 000 1 000 0298 ©.0298 NA 0.885% 621 0 30843 %3 251 04
FFOS = Perfluorooctanesitionste
Correction Factors not applicable to MSMSD QC data.
Tho carve 12 for PFOSAA, and BIFOSE-OH did 50t moect criteria, there data and MSS6 data (which was calcalsted using the PROSAA curve) will bo cousicered quatintive dsta. LAC 1271300 -+
Origimal PFROS.PFOSAA, BFOSE LOQs (30.1 ng/g, ) updatod o reflest oamecti i " 13001, LAC ¢1/3001
Date Entered/Andlyat: 10:2700 LAC
Deto Varifiod/Analyst: 103000 KIH
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Argus 413-010, Oral (Stomach Tube) Development Toxicity Study of N-EAFOSE in Rebbits

FACT-TOX-097
Argus# 418-010

BACK TO MAIN

FACT-M:20
Bxoed 57

Product Nusber(Teat Substace): EFOSE-OH (T-6316.5)
Maic Rabbit Livee Filename: Sos Attachments
ision: FACT-M-1.0 & FACT-M-2.0 - inear regretsion, weighted Lix R-Squared Value: See Astachacats
Asalytical Equipmert Systom Nusber: Ammclia 062498 and Madelinw 041098 Skpe: Soe Atlackmants
Softwar/Version: Massiynx 3.1 Y-intoroept: Sos Attackuouts -
Date of Extraction/Auslyst: V1656 SAHICP
Dato of Anslysia/Analyst: 1V17/98, 11425198, 09/28/99 HOMIAS
Date of Data Reduction/Analyst: 123098, 12001998, 09721905 HOMMME
Sample Data
RABBIT LIVER F#
Sumple ¥ W08 | Coaceniraiien | Meam ®D —¥FORAA Coscantration Mean RSD MBS | Ceacuniration ﬂ:'_T_"I!lr'—
Dese Cake, Couc. o PPOS PFOS Std. Dev. Chle. Come, o« PPOSAA PFOSAA Sl Dev. Cale. Come d M5 MSS6 ed, Dev.
epyor%Bee. | wgiy MEMSD RXD. spigor % Rec, Py MS/M3ID RPD npiy g or % Ree. wpg MWMSD RPD
Method Bi H20 Bkl 437 <L0Q (0.0279 ug'y) 000 <LOQ(0.0324 ug'p) -0.0906 <LOQ (0.0602 ug/g)
H20 Blk-2 9.98 ~<L0Q (00279 xa/g) | 4.0Q (0.0279 upy) NA 000 0324 0324 NA 00506 0662 upiy) { <LOQ (0.0602 ugfy) | NA
Matrix Bk ‘Rabbit Liver Blk-1 0.00 4.0Q(0.0279 vg/g) 0.00 40Q (00324 uglp) 0096 | <LOQ (0.0602 ugly) R
Rabbit Liver Bik-2 000 <400 (0.0279 0279 NA 0.00 <0G (0.0324 ug/g) 0324 NA 00906 | <100 ®.0602up/p) | <4.0Q 00602 uy) | NA
QC- 500 ppb $682F-MS 554 3% 695 7% NA NS — 1
86E2F-MSD 568 9% % % 795 134% 129% 13% NA NS NS NA
Grosp 1 HRF BE) o019 3] 00458 20906 | 90Q 0.0602 v ]
0.0 mglkghley 36TF 46 00346 324 1y o119 483 0096 | <LOQ 0602 ugfy) NA
0.0 mghol. 8634F 210 <L0Q (00215 0.0381 0.0124 680 00680 0.0776 00375 00906 0602 NA
Gresp2 S68E 1 (3] 30 532 0.701 <L0Q (©.0602 ug/R) rﬂm
0.1 my/kgiday 86%6F 1585 158 6318 632 0485 <L0Q (0.0502 uglg)
0.02 gl s657F 1636 164 5742 574 0.108 <L0Q(0.0602 ug'p)
8634F o7 141 108 “ ] 188 000685 | <0Q (0.0602 uglp) NA
26397 1436 144 138 [¥Y]1 3506 391 518 0.968 0293 .0602 <LOQ (00602 ugls) NA
Crowp3 S650F 0784 108 36175 362 724 L0Q (00602 up')
1.0 mpkytey 8691F 7889 789 %0 230 208 696 <LOQ (00602 uglg) NA
0.2 mghil, 6017 13445 134 107 278 31474 378 329 686 122 <L0Q {0.06502, <LOQ (0.0602 uglg) NA
Growp 4 I W20 U3 65389 654 248 <LOQ (0.0602 vvg) ]
2.5 mgkgiay $694F 2155 22 7.95 67488 615 190 602 <LOQ(0.0602 up/g) NA
0.5 ﬂ $695F 26.0 24.1 192 S0RSS 09 i r3 14.} 223 <LOQ (0.0602 0602 NA
] Growp § S696F 37478 5 T 123403 123 A7 <L0Q (0.0602 uwR)
3.75 mgkpldey 8697F 48502 485 259440 259 457 <10Q{0.060% up'g)
0.75 mghul. 86587 33213 n2 1748 us w4 <L0Q (0.0602 ug/g)
BE9OF 32139 321 23 88494 885 431 179 <L0Q (00602 ug'g) NA
l_ 8700F 25193 252 353 560 132664 133 150 643 495 <LOG (0.0602 ug/g) | 1L0Q (0.0602 NA
FFOS = Perfhuorooctancwilionse
Carrection Factors not applicable 1 MS/MSD QC data.
The carve 2 for PROSAA, and EXFOSE-OH did not moetcriteria, these data and MS56 data (which was calculeted using (he PFOSAA, curve) will be considered quafitative dta, LAC 1213400
Original PFOS PFOSAA, BAROSE LOQs (30.1 aglg, ) uprdated lo refioct comection factor information an01/3001. LAC 01/30101
Date Emered/Anslyst: 102700 LAC
Date VeriSed/Amalyst: 10300 K3
TOX-097-liver010- 3E xis
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BACK TO MAIN

FACT-TOX-097
Argus# 418-010
Study: Argua 418-010, Oral (Stomach Tube) Development Toicity Study of N-EIFOSE in Rabbits
WNM(IQW)E EFOSE-OH (T-6316.5)
Rabbit Liver Filename: Soe Attschnsents
M—m FACT-M-1.0 & FACT-M-2.0 - Linexr regreasion, weighted Lx R-Squared Value: Scc Attachvments
WWWN—M Awmelia 052498 and Madcline 041098 Slope: See Attachments
Masslyax 3. Y-lntercept: See Attachmonts
Ducu( humlm i/i68 SAH/ICP
Date of Amalysis/Analyst: 1017438, 11/25/98, 0528599 HOWIAS
Dute of Duta Reduction/Apalyst: 10723493, 120108, 0329099
Sample Datx
RABBIT LIVER FO
FEORA | Cowomiraies ] Vot K5 "WIOBEA | Coscasiration | Meam Bb Ty TG
Dess Cak. Cont: o PFOSA PROSA Std. Dev. Cake. Come, o BFOSTA PFOSEA S Dev. Cale. Conc. W EFOSE EFOSE Sid. Dy,
e ugfg or % Rec. i MGS/MSD RPD gy e % Bac. L MI/MSD RFD gy ag/yor % Rec. s MS/MSD RFD
Method B 0 881 30 <4.0Q (0.0120 wgig) 000 <LOQ (0298 uy'p) 0.00 <L0Q (0.0525 ugp)
H20 82 403 0120 0120 NA 000 0298 0298 NA 532 <0G (00525 un'g) .0523 <09
Watsix Bl ‘Rabbit Liver -1 162 L0Q 0120 ag'g) 0.00 4.0Q (00298 ugt) 000 L0Q (0:0525 ua'g)
Rabbit Liver Bik-2 249 <0Q U120 uyg) 0120 NA 000 <L0Q (00298 ugfy) | LOQ (00298 up/s) NA a0 L0515 | <LOQ ([0.0525 ug/g) | 409
QC - 500 ppb 8682F.MS 659 113% 640 9% 398 68%
3632F-MSD s 58% 105% 15% 599 U 1% % “o 5% 2% 10%
Grewp 1 SGRIF 103 <20Q (00120 R 0.00 1.0Q (.0298 ug/R) 0.00 <20Q (00525 ufn)
0.0 mgpkisy 8683F 938 <0Q (00120 ugp) NA 000 <LOQ 00293 wgp) NA 0.00 4.0Q (00525 ugp) NA
O agfl SSME 120 40120 0120 NA 0.00 0298, NA 0.00 0525 0525 NA
Gremp 2 8685F 5 3G 0.00 <.0Q (0.0298 wa'R) 000 <LOQ (0.0525 wK)
0.1 mykyhiay 8686F a7 0.0947 0.00 <4.0Q(0.029% ng/g) 00 A0QO0525 wwed
002 mghmk. 33T 156 0156 0.00 <L0Q(0.0298 vg/p 000 <L0Q (0.0525 nglp)
B6RSF 663 00663 334 0.00 <4.0Q (0.0298 wglp) NA 000 <40Q (0.0525 og'g) NA
B689F 100 2100 2113 00376 0.00 <L0Q (0.0298 <0Q(0.0298 wplp) NA 0.00 <L0Q ©.0525 uglp) | <LOQ 0525 uysg) | NA
Greap 3 SGI0F 1015 1015 0.00 <L0Q (00298 uW/n) 902 20Q (0.0525 ug/p)
1.0 mg/kgfdey B6OIF % 104 409 0.00 <L0Q (0.0298 ng/g) NA 62 0621 136
0.2 mgnl, SE0F 9% 198 134 0.550 000 <.0Q (00298 | 4.0Q 0298 upip) NA 000 .0525 0242 4328
Gresp4 9IF 6848 33 0.00 <L0Q (0.0298 vy 181 0.161
25 mpke/dey BUF an 427 27 0.00 <L0Q (0.0298 ng'R)} NA n 0123 132
05 mygiml. 3695F L 4608 461 S24 140 000 0208 'ﬂm NA 140 .40 G141 Lot 14
Grenp § 8696F 788 783 000 <LOG (0.0296 wyin) a7 0417
175 mykghley SEYTF 8650 865 0.00 <L0Q (0.0298 ug/n) L 4TI
0.75 mgfml. 3608F 188 e 000 4.0Q (0.0298 ugi) 979 93.5
SE99F 5615 561 a2 000 <.0Q0.0258 ugf) Na 25 0218 151
S7008 188 183 105 49 000 <L0Q 00298 ugl) .0298 NA 30843 308 25,1 04
PFOS = Perflucroociancsulionatc

Carrection Factors not apphicable o MS/MSD QC deta
mmdhmmmwddnwﬂm&msmdw%&(MWMthMm)thmdqmm LAC 1213100
Oxiginal PROS PFOSAA, EFOSE LOQs (30.1 ng/g. } upx QLI LAC O1300Y
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BACK TO MAIN

3M Medical Department Study: T-6316.8 Analytical Report: FACT TOX-097
LRN-U2452

Appendix F: Example Calculations

Formula Used for Sera Analyses in Study FACT-TOX-097

AR (ng/mL) x DF x SC x FV(mL) x 1.0 ug = Reported Concentration (ug/mL)
EV(mL) 1000 ng

Calculation Used for Group 3, Animal ID 8690F (PFOS)

519 ng/mL x10x0.9275x ImL x 10pg = 4.79 pg/mL
1.005 mL 1000 ng

AR— Analytical result from MassLynx summary

DF— Dilution factor

SC—PFOS salt correction constant (0.9275)

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

Formula Used for Liver Analyses in Study FACT-TOX-097

AR (ng/g) x dcurve V x SCxDF x 1.0 pug = Reported Concentration (ng/g)
0 sample 1000 ng

M 3 curve is assumed to be: 1 g liver
5 mL H,O

Calculation Used for Group 3, Animal ID 8690F (PFOS)

119ng/g x 1g/5mL  x0.9275x100x 1.0pg = 10.8 pg/g
1.0200 g/ SmL 1000 ng

AR— Analytical result from MassLynx summary

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

SC—PFOS salt correction constant (0.9275)

DF— Dilution factor

3M Environmental Laboratory Page 140
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3M Medical Department Study: T-6316.8 Analytical Report: FACT TOX-097
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Appendix G: Interim Certificate(s) of Analysis
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Analytical Report: FACT TOX-097

LRN-U2452

3048 Research Drive

State College, PA 16801

\Centre Analytical Laboratories, Inc.

. Phone: (814) 231-8032 Fax: (814) 231-1253 or (814) 231-1580
INTERIM CERTIFICATE OF ANALYSIS
Centre Analytical Laboratories COA Reference #: 023-022-1
3M Product: EtFOSE-OH
Test Control Reference #: SD-013
Purity: 88.9%
Test Name Specifications Result
Puarity’ 88.9%
Appearance Yellow-white, waxy solid Conforms
Identification e B
NMR Positive
Metals (ICP/MS)
1. Calcium 1. <0.001 wt./wt.%
2. Magnesium 2. <0.001 wt./wt.%
3. Sodium 3. <0.001 wt./wt.%
4. Potassium 4. 0.002 wt./wt.%
5. Nickel 5. <0.001 wt./wt.%
6. Iron 6. <0.001 wt./wt.%
7. Manganese 7. <0.001 wt./wt.%
Total % Impurity (NMR) 0.90 wt./wt.%
Total % Impurity (LC/MS) None Quantified
Total % Impurity (GC/MS) 10.21 wt./wt.%
Related Compounds — POAA 0.03 wt./wt.%
Residual Solvents (TGA) None Detected
Purity by DSC 87.6 wit./wt.%.
Inorganic Anions (IC)
1. Chloride 1. <0.015 wt./wt.%
2. Fluoride 2. <0.005 wt./wt.%
3. Bromide 3. <0.040 wi./wt.%
4. Nitrate 4. <0.009 wt./wt.%
5. Nitrite 5. <0.006 wt./wt.%
6. Phosphate 6. <0.007 wt./wt.%
7. Sulfate 7. <0.040 wt./wt.%
Organic Acids® (IC)
1. TFA ' 1. <0.1 wt/wt.%
2. PFPA 2. <0.1 wt/wt.%
3. HFBA 3. <0.1 wt./wt.%
4. NFPA 4. <0.25 wt./wt.%
Elemental Analysis®:
1. Carbon 1.  Theoretical Value = 25.2% 1. 2442 wt./wt.%
2. Hydrogen 2.  Theoretical Value =1.75% 2. 1.78 wt./wt.%
3. Nitrogen 3. Theoretical Value =2.45% 3. 272 wt/wt%
4. Sulfur 4. Theoretical Value = 5.60% 4. 9.34 wt./wt.%
5. Fluorine 5. Theoretical Value = 56.6% 5. 584 wt./wt%
COA023-022-1 Page 1 of 3
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3M Medical Department Study: T-6316.8 ' : Analytical Report: FACT TOX-097

LRN-U2452
\Centre Analytical Laboratories, Inc.
‘ 3048 Research Ei;e State College, PA 16801

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

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

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

Re-assessment Date: 11/26/01

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

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

*TFA Trifluoroacetic acid
Y HFBA Heptafluorobutyric acid
’ NFPA Nonafluoropentanoic acid
PFPA Pentafluoropropanoic acid

3Theoretical value calculations based on the empirical formula, C12H;oF17NOsS
MW=571)

V)

COA023-022-1 Page 2 of 3
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3M Medical Department Study: T-6316.8 ' ' . Analytical Report: FACT TOX-097
LRN-U2452

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

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

GC/MS Purity Profile
Peak # Retention Time Identity % Impurity -
, (min) '
1 6.163 Unknown 0.12
2 8.011 Unknown 0.23
3 8.206 Unknown 0.51
4 9.065 Unknown 0.21
5 9.844 Unknown 0.34
6 13.93 Unknown 0.62
7 14.238 Unknown 0.11
8 15.130 Cz 0.11
9 15.52 C3 1.11
10 15.941 C4 1.55
11 16.379 C5 1.07
12 16.801 Cé 3.30
13 17.222 C7 0.93
o Total . - 1021
This work was conducted under EPA Good Laboratory Practice Standards (40 CFR 160).
Prepared By: W e
d S. Bell Date
Scientist
Centye Analyty I?oraton’es
Reviewed By: (/, /)7% _/{'é_______7/ @
ohn Flaherty 7/ Date
Laboratory Manager
Centre Analytical Laboratories
)
COA023-022-1 Page 3 of 3
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" 3M Medical Department Study: T-6316.8 Analytical Report: FACT TOX-097
LRN-U2452

Appendix H: Report Signature Page

@mﬂb‘w{ Tgo\’_ i 75«1\ ﬂ'o/

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

% 7- %d/ ) 2/ ¢,/ o/

John L. Butenhoff, Ph.D., Sponsor Representatlve Date
L[ L™ [%’—\ D L/DS’ / o/
Kristen J. Hansen, Ph.D., Principal Analytical Investigator Date -

A o3 be st

William K. Reagen, Ph.D., Laboratory Manager Date
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