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GLP Compliance Statement

Analytical Laboratory Report Title: Determination of the Concentration of
Perfluorooctanesulfonate (PFOS) in the Serum, Liver, Urine, and Feces of
Crl:CD®BR VAF/Plus® Rats Exposed to PFOS via Gavage

Study Identification Numbers: T-6295.14, FACT TOX-111, LRN-U2994

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

Exceptions to GLP compliance:

¢ In the study binder, there are numerous Chain of Custody sheets that lack a
signature, time, and date.

¢ In the study binder, there are packing lists sent by Argus that have evidence of
having been whited-out with “White-out.”

¢ Mass spectrometry data for liver and urine were collected and processed with the
Mass Lynx software system that was not fully validated.

e Separate study directors were initially assigned to lead the in vivo and analytical
portions of the study, respectively. This was eventually corrected.

e On several occasions, data entries or corrections were not documented exactly as
required by the GLPs.

¢ Not all reagents and solutions used in this study included all the fields required by
GLPs.
¢ Dose confirmation analyses were not performed in compliance with GLP regulations.

(signatures on next page)
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GLP Study—Quality Assurance Statement

Analytical Laboratory Report Title: Determination of the Concentration of
Perfluorooctanesulfonate (PFOS) in the Serum, Liver, Urine, and Feces
of Crl:CD®BR VAF/Plus® Rats Exposed to PFOS via Gavage

Study Identification Numbers: T-6295.14, FACT TOX-111, LRN-U2994

This analytical study performed at 3M Environmental Laboratory 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 _Lﬂ:nagernent Study Director

10/7/99 Extraction 5/15/00 5/15/00

10/8/99 Analysis 5/15/00 5/15/00

8/29—9/1/00, 9/4—9/5/00 Data 9/6/00 9/6/00
s 10/12/00 Data 10/12/00 10/12/00
10/26—10/27/00 Draft Report 10/30/00 10/30/00
11/13/00 Draft Report 11/13/00 11/13/00

See Appendix G for the individual contractor quality assurance statements.

W K Lud s/ [ot

QAU Represéntative Date
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Introduction and Purpose

The purpose of the analytical study is to determine the concentration of perfluoro-octanesulfonate
(PFOS) in sera, liver, urine, and feces specimens taken from the Gavage Recovery Study of T-
6295.14 (potassium perfluorooctanesulfonate (KPFOS), CAS Number: 2795-39-3) in Crl:CD®BR
VAF/Plus® Rats. Rat dams were exposed to KPFOS via gavage prior to and during mating.
Exposure to KPFOS was halted on the first day of presumed gestation. Pups were not directly
exposed to KPFOS, but may have been exposed in utero and during lactation. The analytical
phase of this study was initiated on 9 June 1999.

Test System

The test system species and strain selected was the Crl:CD®BR VAF/Plus® (Sprague-Dawley)
rat, received from Charles River Laboratories, Inc., and permanently identified using Monel® self-
piercing ear tags. Generation FO virgin female rats were approximately 60 days of age and
weighed approximately 181 to 222 g when received. Male rats of the same source and strain
were used only as breeders and were not administered the test article or considered part of the
test system. Generation F1 rats were identified as part of Group |, ll, or lll litters, but were not
individually tagged, and all parameters were evaluated in terms of the litter (Table 1).

The test system comprised Generation F0 rats and Generation F1 pups. In Generation FO, three
groups of 8 female rats each (a total of 24) were used. Group | control FO female rats were
administered Tween®80 (carrier). All other FO female rats were administered KPFOS in 0.5%
Tween®80. At predetermined intervals during, and at the end of, the in-life phase of the study,
sera, urine, feces, and liver specimens were collected from Generation FO rats, and sera and liver
specimens were collected from Generation F1 pups.

Table 1. Female Rat Population Demographics for Study #418-015

Population Selgﬁzt;for Total Litters Selgtt:lt‘zc!l, for
Group | (Control) a
0 mg/kg/day 8 7 7
Group I
0.1 mg/kg/day 8 8 8
Group lli , R
1.6 mg/kg/day 8 7 7

2 One Group | FO rat died from injury on DG 15 and did not give birth.
® One Group 1Nl FO rat did not give birth.

Specimen Collection and Analysis

In the analytical study reported here, 440 serum, liver, urine, and feces specimens were collected
from adult female rats (Generation FO) and their offspring (Generation F1). The specimens were
sent to the 3M Environmenta! Laboratory and contract laboratories to be analyzed for PFOS.
Sera specimens were collected from all Generation FO animals immediately
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prior to cohabitation, on Gestation Days (DGs) 7, 15, and 21, and on Lactation Days (DLs) 14
and 22. Sera specimens were collected from pooled litter samples on DL 21. Urine and feces
specimens were collected from all Generation FO animals beginning one day before cohabitation
was initiated through the morning cohabitation was initiated, from DGs 6 through 7, 14 through
15, and 20 through 21, and on DLs 21 through 22. On DL 22, all surviving Generation FO and
Generation F1 animals assigned to the study were sacrificed, and a liver specimen was collected
from each animal. The number and type of specimens collected for analyses in the analytical
phase of this study are presented below.

Specimens Collected from Study Groups I through lil (through 20 February 99):
Serum Specimens—161 specimens

Liver Specimens—45 specimens

Urine Specimens—117 specimens

Feces Specimens—117 specimens

Blood specimens were separated by refrigerated centrifuge. Resulting serum specimens were
‘then transferred to labeled polypropylene tubes and immediately frozen on dry ice. Liver, urine,
and feces specimens were collected and frozen on dry ice. All serum, liver, urine, and feces
specimens were stored at -70 °C or below until they were shipped, on dry ice, to the 3M
Environmental Laboratory. Specimens were then shipped to the contract analytical laboratories
for analysis.

Urine samples were extracted beginning on 06 October 1999 using an ion-pairing reagent and
methyl-tert-butyl ether (MtBE). Sample extracts were analyzed using high-pressure liquid
chromatography-electrospray/tandem mass spectrometry (HPLC-ES/MS/MS) in the multiple
response monitoring mode. PFOS levels were quantitated by external calibration. Analytical
details are included in this report.

The methods and analytical equipment settings used by Battelle Memorial Institute, Advanced
Bioanalytical Services, Inc. and Centre Analytical Laboratories, Inc. are presented in the
respective contract laboratory reports (see Appendix G).

Specimen Receipt and Maintenance

The 3M Environmental Laboratory received serum, liver, urine and feces specimens that were
collected during the in-life phase of this study, #418-015 from Argus. All specimens were received
frozen on dry ice and were immediately transferred to storage at -20 + 10°C. Specimens that were
analyzed at Battelle Memorial Institute (liver), at Advanced Bioanalytical Sciences—ABS (serum),
or at Centre Analytical Laboratories (feces), were subsequently shipped frozen on dry ice. Table 2
lists specimen receipt information for this study.
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and Concentration of PFOS in the Sera, Liver, Urine, and Feces of Crl:CD°BR VAF/Plus®
Rats Exposed to T-6295.14 via Gavage

Number of Date Shipped to
Tissue/Sample Generation Samples Date Received Contract
Received Laboratory
Liver Dam 23 09 March 1999 19 August 1999
Serum Dam 139 08 March 1999 15 June 1999
Urine Dam 117 09 March 1999 _
Feces Dam 117 09 March 1999 27 June 2000
Liver Fetal (pooled) 22 09 March 1999 19 August 1999
Serum Fetal (pooled) 22 09 March 1999 15 June 1999

@ Shipment date not applicable: urine specimens were analyzed at the 3M Environmental Laboratory.

Control matrices used in urine analyses were obtained from Lampire Biological Laboratories, Inc.,
and are presented in Appendix A.

Chemical Characterization of the Test Article

Potassium Perfluorooctanesulfonate (KPFOS)
CAS Number: 2795-39-3

Chemical Formula: CgF7SOsK" Molecular Weight: 538.0

Chemical characterization information on potassium perfluorooctanesuifonate,
CAS Number 2795-39-3, used in this study is presented in Table 3.

Table 3. Characterization of Test Article in Study FACT TOX-111

Test Article
. KPFOS Potassium
Chemical Name Perfluorooctanesulfonate
Source 3M Toxicology Services
Expiration Date 31 August 2001
i Ambient until 16 May 2000, then
Storage Conditions frozen <10 °C
Chemical Lot # 217
Physical Description White Crystalline Powder
Purity 86.9%
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See the Certificate of Analysis in Appendix H for complete characterization information.
Preliminary characterization had been performed by NMR only, showing a purity of 99.28%,
which was initially used for all calculations. A more complete characterization was performed
later, which determined the purity of 86.9%.

Procurement

‘Potassium perfluorooctanesulfonate was obtained in one lot (Lot number 217) from 3M
Toxicology Services.

Stability Studies

The stability of potassium perfluorooctanesuifonate was not determined.

Dose Confirmation Analyses

Dose confirmation analyses were performed on test article samples (0.00, 0.02, and 0.32 mg/mL)
collected on 22 November 1998 and 07 January 1999, during the in-life phase of the study. The
results are presented in Appendix A. The dose confirmation data were collected according to a
method that was not fully validated.

Dose confirmation was performed by diluting the KPFOS dose samples with methanol into the
linear range of the instrument used for analysis. Samples were analyzed versus an unextracted
1/x-weighted calibration curve using HPLC-ES/MS/MS.
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Method Summaries

Following is a brief description of the methods used during this analytical study by the 3M
Environmental Laboratory and by contract laboratories. The methods used in this study are
located in Appendices C and G.

The methods and analytical equipment settings used by Battelle Memorial Institute, Advanced
Bioanalytical Services, Inc. and Centre Analytical Laboratories, Inc. are presented in the
respective contract laboratory reports (see Appendix G).

3M Environmental Laboratory

‘PREPARA TORY METHOD

ETS-8-96.0, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Urine for Analysis Using HPLC-Electrospray/Mass Spectrometry/Mass
Spectrometry”

This method is used to extract PFOS from urine by the use of an ion-pairing reagent and
methyl-tert-butyl ether (MtBE). An ion-pairing reagent (tetrabutyl ammonium hydrogen sulfate)
is added to 2 mL. of the sample, and the analyte-ion pair is partitioned into MIBE. The M{BE
extract is removed and put onto a nitrogen evaporator until dry. Each extract is reconstituted
in 0.5 mL of methanol, then filtered through a 0.2 um nylon filter attached to a 3-mL plastic
syringe, into glass autovials.

Modification to ETS-8-96.0: Although the rat urine used to generate method validation data
came from the same type of rat as the test animals, the validation rats and test animals were
obtained from different suppliers. Upon analysis of urine extracts from the test animals, it was
determined that an interferent, not present in the validation samples, was present in the urine
extract of the test animals. The unidentified interferent proved problematic only in the analysis
of the surrogate (THPFOS).

As written, ETS-8-97.0 describes the quantitation of PFOS with respect to a surrogate. Due to
the presence of the interferent in the surrogate analysis of the test animals, all quantitations
for this study were conducted by external calibration (i.e., the surrogate was not used in any
calculations).

ANALYTICAL METHODS

ETS-8-97.0, “Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds in Urine Extracts Using HPLC-Electrospray/Mass Spectrometry/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 (CgF,,S03-), selected as the primary ion for PFOS analysis, was
fragmented further to produce ion 99 (FSO3-). The characteristic product ion 99 was
monitored for quantitative analysis.
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¢ ETS-8-5.1, “Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemicals in
Serum Extracts Using HPLC-Electrospray/Mass Spectrometry”

The analyses were performed by monitoring the perfluorooctanesulfonate (PFOS) parent
anion, m/z=499, and a daughter ion, m/z=99, to verify the presence of PFOS in the samples
using a tandem mass spectrometer.

s Battelle Preparatory and Analytical Method: Method for Analysis of Potassium
-Perfluorooctanesulfonate (PFOS) in Rat Liver by LC/MS/MS

o ABS Preparatory and Analytical Method: Method Validation for the Quantitation of
Perfluorooctanesulfonate (PFOS) in Rat Serum by Turbo lon Spray LC/MS

e Centre Preparatory and Analytical Method: 00M-023-003 (Revision 2), Determination of
" Fluorochemical Residues in Monkey/Rat Feces by LC/MS/MS

ANALYTICAL EQUIPMENT

The actual analytical equipment settings used in the analysis of urine samples varied slightly
during actual data collection. The following is representative of the settings used during the
analytical phase of this study by the 3M Environmental LLaboratory.

Liquid Chromatograph: Hewlett-Packard® Series 1100 Liquid Chromatograph system
Analytical column: Keystone® Betasil™ Ci3 2x50 mm (5 pm)
Column temperature: Ambient
Mobile phase components:
Component A: 2 mM ammonium acetate
Component B: methanol
Flow rate: 300 uL/min
Injection volume: 10 pL
Solvent Gradient:

Time (min) %B

0.00 10.0
1.00 10.0
5.50 95.0
7.50 95.0
8.00 10.0

Mass Spectrometer: Micromass® API/Mass Spectrometer Quattro I1™ Triple Quadrupole system
Software: Mass Lynx" 3.3

Cone Voltage: 60 V

Collision Gas Energy: 40-45 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 4. Negative lons Monitored in 3M Laboratory Analyses for

Study FACT TOX-111
Target Analyte Primary lon (AMU) Product lon (AMU)
PFOS 499.0 99.0
THPFOS* 427.0 80.0

*THPFOS is a surrogate.

Deviations

It should be noted that as the analytical phase of this study progressed, method parameters were
evaluated to improve analyses. Although the methods were validated using internal calibration, it
was necessary to use external calibration for quantification in the study, due to an unknown
contaminant that interfered with the surrogate response.

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

Data Quality Objectives and Data Integrity

The following data quality objectives (DQOs) for 3M Environmental Laboratory assays were
indicated in the protocol for this study:

¢ Linearity: The coefficient of determination (R?) = 0.980.

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

¢ Acceptable Precision: Precision is within 30% for the method.
e Acceptable Spike Recoveries: 50-150%

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

Data Summary, Analyses, and Results

Data quality objectives for the analytical phase of this study outlined in the 3M Environmental
lLLaboratory protocol for FACT TOX-111 (see Appendix B) were met with the exceptions noted in
this report.

Summary of Quality Control Analyses Results
e Linearity: The coefficient of determination (R?) of the standard curve was =0.980.

e Calibration Standards: Quantitation of the target analytes was based on linear regression
analysis (1/x-weighted) of two extracted matrix curves bracketing each group of samples,
except as noted in the deviation summary. High or low points on the curve may have been

3M Environmental Laboratory Page 17
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deactivated to provide a better linear fit over the curve range most appropriate to the data.
Occasionally, a single mid-range curve point that was an obvious outlier may have been
deactivated. Quantitation of the analyte was based on the response of one specific product
ion using the multiple response-monitoring mode of the instrument (see Appendix C).

e Limits of Quantitation (LOQ): For urine, the LOQ is 0.00295 pg/g. It is equal to the lowest
acceptable standard in the calibration curve, defined as a standard within £30% of the
theoretical value (see Appendix D).

e Blanks: All blanks were below the lower limit of quantitation for the compounds of interest.
+ Precision: Precision was not determined for this study.

e Matrix Spike Recoveries: Matrix spikes and matrix spike duplicates were extracted with

each set of samples and analyzed during analytical runs at the 3M Environmental Laboratory.

Acceptable spike recoveries of 52 to 96% of expected values were achieved for all matrix
spikes prepared in urine.

e Surrogates: The surrogate (THPFOS) was added to all urine samples and standards.
External calibration was used to quantify urine values, because an unidentified compound
interfered with the analysis of the surrogate in the samples.

Statement of Data Quality

It is not possible to verify true recovery of endogenous analyte from tissues without radio-labeled
reference material. The only measurement of accuracy available at this time, matrix spike
studies, indicate that the data are quantitative to 50% or greater.

Refer to Appendix G for contract laboratory summaries of quality control analysis results.

Summary of Sample Results

Following is information regarding sample analyses at each of the analytical laboratories involved
in the present study:

Battelle Memorial Institute: Refer to the Battelle Final Report for information regarding liver
analysis (Appendix G). For liver analysis data that has been corrected with the Certificate of
Analysis PFOS purity factor, see Appendix E.

Advanced Bioanalytical Services, Inc.: Refer to the ABS Bioanalytical Report and the ABS

Addendum to the Bioanalytical Report for information regarding serum analysis (Appendix G).

For serum analysis data that has been corrected with the Certificate of Analysis PFOS purity
factor, see Appendix E.

Centre Analytical Laboratories, Inc.: Refer to the Centre Analytical Report for information
regarding feces analysis (Appendix G). Feces analysis data is also presented in Appendix E.

¢ Samples from Control Animals: Low levels of PFOS were detected in the urine of some

control animals. These levels were significantly lower than those found in the low dose test
animals.

3M Environmental Laboratory
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¢ Samples from Dosed Animals: In general, PFOS levels found in the urine of the
FO Generation animals increased with dose group. Detailed sample data tables are presented
in Appendices D and E.

Statistical Methods and Calculations

Statistical methods were limited to the calculation of means and standard deviations. See
Appendix F for example calculations used to generate the urine sample data in FACT TOX-111.

Statement of Conclusion
‘Under the conditions of the present study, perfluorooctanesulfonate was observed in all sample

types of all Generation 0 test system animals dosed with the test substance during the in-life
phase of the study, and in all sample types of their offspring (Generation F1).
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Appendix A: Control Matrices and Dose Confirmation Analyses

Table 5. Characterization of the Control Matrices Used for Sera, Liver, Urine, and Feces

Analyses in Study FACT TOX-111
Location of Analyses 3M Era\;i:onmental Battelle I_VIemoriaI Advanced' Bioanalytical Centre An.alytical
ratory Institute Services, Inc Laboratories, Inc.
Control Matrix Human Urine Rat ar;_?\l;n;:abbit Rat Serum Rat Feces
Source Lampire B_iological Argus Res_earch and/or Haran ﬁioproducts for Lampire B_iological
Laboratories, Inc. Sigma Science, Inc.. Laboratories, Inc.
Expiration Date 01 August 2008 N/A N/A N/R
Storage Conditions Frozen Frozen at-20+ 10 °C Frozen Frozen at <-10 °C
Chemical Lot # 66-11691 N/A R80128 N/R
Physical Description Urine Liver Frozen Liquid Rat feces

N/A=Not Available
N/R=Not Recorded

Table 6. Characterization of the Analytical Reference Substances Used for Liver, Urine,

Sera, and Feces Analyses in Study FACT TOX-111
. 3M Environmental . . Advanced Bioanalytical Centre Analytical
Location Laboratory Battelle Memorial Institute Services, Inc Laboratories, Inc.
Substance KPFOS Potassium KPFOS Potassium KPFOS Potassium KPFOS Potassium
Perflucrooctanesulfonate Perfluorooctanesuifonate Perfluorooctanesulfonate Perfluorooctanesulfonate
Source 3M Toxicology Services 3M Toxicology Services 3M Toxicology Services 3M Toxicology Services
Ex%';‘:m 31 August 2001 31 August 2001 31 August 2001 31 August 2001
Stonja_ge Ambient Ambient Ambient Ambient
Conditions
Chemical
171 171 171 217
Lot Number
Physical ) ) . ) . . . )
o White Crystalline Powder White Crystalline Powder | White Crystalline Powder | White Crystalline Powder
Description
Purity 86.4% 86.4% 86.4% 86.9%

3M Environmental Laboratory
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Table 7. Dose Confirmation Analyses for Perfluorooctanesulfonate for Test Samples from
In-Life Study #418-015

Corrected
Lfg:t Expected Me‘::uwre o | Moasured | PFOS
* 0,
Sample Number PFOS °°“°',P':_°s Conc. PFOS|Conc. PFos| % Recovery
(ug/mL) (g/mL) (ug/mL) (ugmL) Accuracy
Group | 3418'353;21(]/11’22’98) 0.00 0.00 0.00 0.00 <LOD
Control
0.0 mg/kgiday | B4 %ﬁ:g(f‘ 1(/11’7’99) 0.00 0.00 0.00 0.00 <LOD
Group 1l B-418-015-B (11/22/98) -
O ey Q158 (11 20.0 16.1 0.543 17.4 108%
0.02 mg/mL B'“S}ﬁj‘tgf;ﬂg’ 99) 20.0 16.1 0.477 15.3 95%
Groupm | B4 %ﬁgg{f 1(/1810’32’ 98) 320 258 0.441 285 111%
1.6 mg/kg/day 5735 G75C (1/7/99)
0.32 mg/mL sotsc o 320 258 0.358 232 90%

Limit of Quantitation Limit (LOQ) = 0.030 pg/mL

Formula used to calculate Expected Concentration from Target Concentration:

Target Concentration x PFOS Purity (Test Article) x PFOS Correction Factor = Expected Concentration

PFOS

PFOS Purity (Test Article, Lot 217) = 86.9%
PFQOS Correction Factor = 0.9275

1320 pg/mL x 0.869 x 0.9275 = 258 pg/mL Expected Concentration

Formula used to calculate Corrected Measured Concentration of PFOS:

Raw Measured Concentration x Dilution Factor x PFOS Purity (Reference Substance) x PFOS Correction

Factor = Corrected Measured Concentration of PFOS

PFOS Purity (Reference Substance, Lot 171) = 86.4%

PFQOS Correction Factor = 0.9275

0.358 pg/mL x 808 x 0.864 x 0.9275 = 232 ug/mL Corrected Measured Concentration of PFOS

3M Environmental Laboratory
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Appendix B: Protocol, Protocol Amendments and Deviation Summary

Table 8. Deviation Summary for FACT TOX-111

Deviation Date(s) of Occurrence Impact on Study

Additional control matricas No negative impact on the study—A successful

were used: human urine Entire Study cross-validation was completed.

and rat feces.

ETS-8-97.0 specifies the

method of analysis requires Unknown contaminant interfered with use of

the use of an intermal 06 October 1999 to surrogate for intemal calibration. Corrective action is
calibration. The actual 04 November 1999 an improvement. Data quality is satisfactory to
analyses used an external +50% accuracy.

calibration method.

The analysis of the dose

samples was not conducted

according to GLP

regulations. ETS-8-5.1, a The analysis of Tween samples was not conducted
method validated for the 21 September 1999 under GLPs (as per discussions with study director).
analysis of sera extracts, This deficiency is included in the final report.

was followed for the
analysis of the Tween dose
samples.
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3M Environmental Technology PO Box 33331
and Services St. Paul, MN 55133-3331 - 2
612 778 6442 Protocol #FACT-TOX-111

Study Title

Oral (Gavage) Pharmacokinetic Recovery
Study of PFOS in Rats

PROTOCOL

Author
Lisa Clemen

" Date:
June 8, 1999

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

Laboratory Project Identification
FACT-TOX-111 '
U2994
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Study Identification

Oral (Gavage) Pharmacokinetic Recovery

Study of PFOS in Rats
. Test Material Perfluorooctane sulfonic acid potassium salt
' (T-6295)
Sponsor * 3M Toxicology Services - Medical Department
' - 3M Center, Building 220-2E-02

St. Paul, MN 55144-1000

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

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

Study Location(s) o 4
- In vivo Testing Facility Argus Research Laboratories, Inc.
905 Sheehy Drive, Building A
Horsham, PA 19044
Analyticall Testing Laborato:y' - 3M Environmental Laboratory
. Building 2-3E-09
935 Bush Avenue
St. Paul, MN 55106
3M Environmental Laboratory Page 2 of 10
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Sub-Contract Laboratories Advanced Bioanalytical Services, Inc.
o » . : 15 Catherwood Road
Tthaca, NY 14850
Battelle Memorial Institute
505 King Avenue

Columbus Ohio 43201-2693

Proposed Study Timetable

Study Initiation Date ' June 8, 1999
Study Completion Date . August 8, 2000
1. STUDY
Oral (gavage) pharmacokmenc Tecovery study of potassmm perfluorooctane sulfonic acld
(PFOS) in rats.
2. PURPOSE

This analytical study is designed to determine levels of potassium perfluorooctanesulfonate
(PFOS) in specimens of liver and serum of rats. The in-life portion of this study was conducted
at Argus Research Laboratories, study #418-015. All serum samples will be extracted and
analyzed at Advanced Bioanalytical Services, Inc. and all liver samples extracted and analyzed at
Battelle Memorial Institute. Additional analyses may be performed at the 3M Environmental
Laboratory as methods are developed and validated. . If additional analyses are performed an
amendment to this protocol will be written.

3. REGULA TORY COMPLIANCE

This study will be conducted in accordance with the Umted States Food and Drug .
Administration, Good Laboratory Practices Standards, Final Rule 21 CFR 58, with the exceptlon
that analysis of the test material mixture for concentration, solubility, homogenelty, and stability
will not be conducted, and is the responsibility of the Sponsor.

4. QUALITY ASSURANCE

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

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

3M Environmental Laboratory : " Page30f10
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5. TEST MATERIAL

5.1

Refer to Argus Research Laboratory protocol for study #418-015.

6. CONTROL MATRICES

6.1

6.2
6.3
6.4
6.5
- 6.6

6.7

6.8

Identification Rat liver and serum, and/or rabbit liver and serum u‘aéeability numbers
will be recorded in the raw data and included in the final report '

Source Argus Research and/or Sigma Chemical

'Physical Description Rat liver and serum, and/or rabbit liver and serum

Purity and Stability Not applicable

.Storage Conditions Frozenat -20°C+10°Cor-50°C+10°C

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

Disposition Matrices will be retained at the 3M Environmental Laboratory per GLP

- regulation, Certain matrices (feces, urjne, and blood) may be dispos‘ed_ after QAU

verification.

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

7. REFERENCE MATERIAL

7.1

7.2
7.3
7.4

7.5
7.6

7.7

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

Source 3M Specialty Chemicals
Physical Description White powder

Purity and Stability Purity of PFOS is 99% or greater. Stability has not been
determined.

Storage Conditions Room temperature

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

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

3M Environmental Laboratory . . Page 4 of 10
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7.8 Safety Precautions Refer to MSDS for chemicals used. Wear appropriate

laboratory attire, and follow adequate precautions for handling biological materials and

- preparing samples for analysis.

8. TEST SYSTEM

" . Rats were used as the test system and were maintained and dosed as'described in Argus Research
. protocol #418-015. The female rats will be given the test material or control once daily
‘beginning 42 days prior to cohabitation until day 0 of presumed gestation. See table 1 for more

dosage information.
Table 1
Dosage Levels, Concentration, and Volumes
| Dosage Number of ‘| Dosage Concentration DOSége volume
-Group female rats mg/kg/day mg/kg/day - ‘mL/kg

1 8 0 0 5
2 _ 8 0.1 0.02 5
3 8 | 66— 0.32 5

EeD 16 Ln zz/zzmq

9. SPECIMEN AND SAMPLE RECEIPT

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

Table 2
' Sp_ecimen Information
Body tissue/fluid Collected Expected # of -
' specimens

Serum — Dam and Pup animals Dam-Predose, Days 7, 14 15,21, | 144 Dam
‘ and 22 ] g

Pup-Day 21 24 Pup (pooled)
Urine and Feces — Dam and Pup Predose, Days 7, 15, 21, and 22 120 Urine and
animals 120 Feces
Liver — Dam and Pup anlmals Dam-At the termination of the 24 Dam

study ' -

Pup-Day21 - 24 Pup (pooled) .
Total number of expected specimens: 456
Total number of test animals: 16
Total number of control animals: 8
3M Environmental Laboratbfy ] Page 5 of 10
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Specimens sent to 3M Environmental Laboratories will be received and tracked according to
applicable Standard Operating Procedures.

10. PREPARATORY METHODS

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

10.2 ETS-8-4.1, Extracuon of Potassium Perfluorooctanesulfonate or Other A
Fluorochemical Compounds from Serum or Other Fluid for Analysis Using HPLC-
Electrospranyass Spectrometry

10.3 1If preparatory methods other than those listed above are used, an amendment to this
' protocol will be written. Any deviations from these methods will be documented and
included with the study data.

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

11. ANALYTICAL METHODS

1 1 1 FACT-M-2.1, Analys1s of Fluorochemicals in Liver Extracts Usmg HPLC-
Electrospray/Mass Spectrometry

11.2 ETS-8-5.1, Analysis of Potassium Perﬂuorooctanesulfonate or Other Fluorochemicals
in Serum or Other Fluid Extracts Using HPL.C-Electrospray/Mass Spectrometry

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

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

12.DA TA QUALITY OBJECTIVES

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

12.1 Linearity r*20.98
12.2 Limits of detection / quantitation
'12.2.1 Method Detection Limit (MDL) for PFOS
"a)  Serum: 1.75ppb .
b) Liver: 15ppb

3M Environmental Laboratory ‘ Page 60f 10
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12.2.2 Limit of Quantitation (LOQ) — Equal to the lowest acceptable standard in
) the calibration curve

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

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

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

13. SUB-CONTRACTED ANALYSIS

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

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

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

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

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

'15. REPORT

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

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

3M Environmental Laboratory Page 7 of 10
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15.3 A statement of compliance by the Study Director addressing any exceptlons to Good
Laboratory Practice Standards :

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

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

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

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

15.9 - A description of any cucumstances that may have affected the quahty or the integrity
of the data

" 15,10 The name of the Study Director and the names of other scientists, professmnals and
_supervisory personnel involved in the study

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

15.12 Statistical methods used to evaluate the data, if apphcable

15.13 The signed and dated reports of each of the individual sclentlsts or other professmnals '
involved in the study, if apphcable

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

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

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

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

Original data, or copies thereof, will be available at the 3M Environmental Laboratory to
facilitate audits of the study during its progress and before acceptance of the final report. When
the final report is completed, all original paper data, inciuding those iterus listed below, will be

retained in the archives of 3M Environmental Laboratory for at least a period of time as specified
by regulation, and as established by 3M Environmental Laboratory Standard Operatmg
Procedures.

3M Environmental Laboratory ' : Page 8 of 10
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16.1 The following raw data and records will be retained in the study folder in the

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

16.1.1 Approved protocol and amendments

16.1.2 Study .corres;ﬁondence

16.1.3 Shipping records

16.1.4 Raw data ‘

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

76.2 The followmg supportmg records will be retained separately from the study folder in
the archives according to 3M Envxronmental Laboratory Standard Operating
Procedures: .

16.2.1 Training records -

16.2.2 Calibration records

716.2.3 Instrument mainteﬁance logs.

16.2.4" Standard Operating Prdcedures, Equipment Procedures, and Methods

17. SPECIMEN RETENTION

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

18. PROTOCOL AMENDMENTS AND DEVIATIONS

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

19. ATTACHMENTS
19.1 Attachment A Preparatory and analytical methods

3M Environmental Laboratory ) Page 9 of 10
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20. SIGNATURES

a' .. l'tf“ ) : | '

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

%7{“ A_—a 3 ‘ | ¢/2/29

KriSten J. Hansen, Ph.D., 3M Environmental Laboratory Study Director = Date
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-Study Title

Oral (Gavage) Pharmacokinetic Recovery Study of PFOS in Rats '

PROTOCOL AMENDMENT NO. 1

Amendment Date:
August 12, 1999

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

Laboratory Project Identification
ET&SS FACT-TOX111
’ LIRN U2994

3M Environmental Laboratory

3M Environmental Laboratory

Page 33



BACK TO MAIN

3M Medical Department Study: T-6395.14 i : Analytical Report: FACT TOX-111
' LRN-U2994

Protocol FACT-TOX111
Amendment No. 1

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

‘1. PROTOCOL READS: Section 10.0 and 11.0 list the following methods to use for extractlon
and apalysis:

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

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

. AMEND TO READ: The extraction and analytical methods FACT-M-1.1 and FACT-M-2.1,
- respectively, were updated on 07/22/99 to:

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”

REASON: The extraction and analytical methods FACT-M-1.1 and FACT-M-2.1, respectively,
were updated on 07/22/99 to ETS-8-6.0 and ETS-8-7.0. These methods were updated to replace
the extraction solvent ethyl acetate with a different extraction solvent MTBE (methy] ter butyl
ether), POAA and Monoester were removed from the standard mix, and M556 was added to the
standard mix.

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

2 PROTOCdL READS: Section 10.4 and 11.4 state that if the analyses are sub-contracted to
other laboratories an amendment will be written to include these methods.

AMEND 70 READ: The extraction and analytical methods to follow at Advanced Bioanalytical
" Services w111 be attached to the protocol.

The extraction and analytical method to follow at Battelle Memniorial Institute i is:

“Method for Analysis of Perﬂuorooctane Sulfonate (PFOS) in Rat Sera-by LC/MS/MS

Vers10n \ . , O Livey

REASON' The analytical methods at the sub-contract laboratories were not mcluded in the
original protocol

® @U\t 9]2}/%
b 9127(99
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Protocol FACT-TOX111
Amendment No. 1

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

"REASON: The vahdatlon supporting methods ETS 8-6.0 and ETS 8-7. 0 included. a lower
method detection l1m1t for PFOS. .

- Amendment Approval -

%&Mﬁ TG, | | (7 By s 1959

Moarvin Case, D.V.M., Ph.D., Sponsor Representative 7 Date

Wx& S B %1919

Kris J. Hansen, Ph.D., Study Director - = Daté
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_ Study Title
Oral (Gavage) Pharmacokinetic Recovery Study of PFOS in Rats

PROTOCOL AMENDMENT NO. 2 -

Amendment Date:
September 30, 1999

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

Laboratory Project Identification
ET&SS FACT-TOX111
LIRN U2994
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Protocol FACT-TOX111
" Amendment No. 2

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

1. PROTOCOL READS:
Section 2 states the study is des1gned to determine levels of potassmm
perfluorooctanesulfonate (PFOS) in specimens of liver and sera in rats.

AMEND TO READ:
The study is designed to determine levels of potassium perﬂuorooctanesulfonate (PFOS) in
specimens of liver, sera, and urine in rats.. ,

REASON: : '
The urine analytxcal methods were validated and approved after approval of the ongmal
protocol.

2 PROTOCOL READS: - :
Section 10.0 and 11.0 list the following methods to use for extraction and analysis:
'ETS-8-4.1 “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry”

" ETS-8-6.0 “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry”
ETS-8-5.1 “Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds in Serum Extracts Using HPLC-Electrospray/Mass Spectrometry”
ETS-8-7.0 “Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds in Liver Bxtracts Using HPLC-Electrospray/Mass Spectrometry”

AMEND TO READ::
ETS-8-4.1 “Extraction of Potassium Perﬂuorooctanesulfonate or Other Fluorochemical
Compounds from Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry”
ETS-8-6.0 “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry”
ETS-8-96.0 “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Urine for Analysis Using I-IPLC—Electrospray/Mass Spectrometry/Mass
Spectrometry™
ETS-8-5.1 “Analysxs of Potassium Perﬂuorooctanesulfonate or Other Fluorochemical -
 Compounds in Serum Extracts Using HPLC—Electrospray/Mass Spectrometry™
ETS-8-7.0 “Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds in Liver Extracts Using HPLC-Electrospray/Mass Spectrometry”
ETS-8-97.0 “Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds in Urine Extracts Using HPLC-Electrospray/Mass Spectrometry/Mass
Spectrometry”

REASON' The extraction and analytical methods ETS- 8 96 0 a.nd ETS-8-97.0, were approved
- after approval of the original protocol.

3M Environmental Laboratory
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Protocol FACT-TOX111
Amendment No. 2

PROTOCOL READS:
Section 6.1 lists control matrices as rat liver and serum or rabbit liver and serum Source
Argus and/or Sigma Chemical. :

AMEND TO READ: T
Control matrices identification rat liver and serum, rabbit liver and serum, human urine
and/or rat urine. Source Argus, Sigma Chemical, Lamplre Blologlcals, Biological Specialty -

Corp and/or Golden West Blologlcals

REASON:

Addition of control urine specifications.

. PROTOCOL READS.

Section 12.2.1 a) lists sera method detection limit as 1.75 ppb and b) hsts liver method
detection limit as 15 ppb.

AMEND TO READ: :
The method detection limits for all compounds and matrices will be taken from the methods
used for extraction and analysis.

REASON:

"The method detection limits listed are specific to the 3M Envuonmental Laboratory

Statement was added to allow for sub-contracted analyses and/or revised methods.
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Protocol FACT-TOX111
Amendment No. 2

5. PROTOCOL READS: '
Section 16 states that 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, electronic copies of data, training records, calibration records,
instrument maintenance logs and standard operating procedures, equipment procedures, and
methods will be retained in the archives of the 3M Environmental Laboratory.

AMEND TO READ:

Section 16 states that the original data, or copies thereof will be available at the 3M _
Environmental Laboratory to facilitate audits of the study during its progress and before
acceptance of the final report. When the final report is completed, all original paper data,
including: approved protocol and amendments, study correspondence, shipping records, raw
data, approved final report, and electronic copies of data will be retained in the archives of
the 3M Environmental Laboratory. All corresponding training records, calibration records,
instrument maintenance logs, standard operating procedures, equipment procedures, and
methods will be retained in the archives of the facility performing each analysis.

REASON:
Clarification of the dlsposmon of archived records if analyses are performed ata sub-
contract 1aboratory.

6. PROTOCOL READS: _ :
' Section 17 states that specimens will be maintained in the 3M Environmental Laboratory
'specimen archives. A

AMEND TO READ: '
Speciniens will be maintained in the 3M Environmental Laboratory specunen 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:
Clarification of the dlsposmon of specimens and documentation for analyses performed by a
sub-contract laboratory.
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Amendment No. 2

) & )5 el VA2
Marvin Case, D.V.M,, Ph.D., Sponsor Representative Date
K;[M ,éé__/ 5 Ot 1999
Kristen J. Hansen, Ph.D., Study Director Date -
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‘ Study Title
Analytical Laboratory Report on the Determination of the Presence and Concentration of
Potassium Perﬂuorooctanesulfonate (CAS Number 2759-39-3) in the Serum, Liver, and Urme of
Crl: CD®BR VAF/Plus Rats Exposed to PFOS Via Gavage

PROTOCOL AMENDMENT NO. 3

Amendment Date:
20 January 2000

Performing Laboratories -

Performing Laboratories

Urine Analyses Liver Analyses Serum Analyses
3M Environmental Technology and . " Advanced Bioanalytical Services,
Safety Services’ Battelle Memorial Institute Inc.
Fluorine Analytical Chemistry Team 505 King Avenue 15 Catherwood Road -
Building 2-3E-09 _ Columbus, OH 43201-2693 " Tthaca, NY 14850
935 Bush Avenue :

St. Paul, MN 55106

Laboratory Project Identification
ET&SS LRN-U299%4
FACT TOX-111
Argus Study: 418-015
3M Medical Department Study: T-6295.14
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Protocol LRN-U2994
Amendment Number 3

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

1. PROTOCOL READS:
The study director for the present study was |dent|f|ed in the protocol as Kristen J
Hansen, Ph.D.
AMEND TO READ:
The role of study director for the present study was reassigned to Marvin T. Case,
D.V.M., Ph.D., as of 20 January 2000. The previous study director, Kristen J.
Hansen, has been reassigned to the role of Principle Analytical Investigator. .
REASON:
The role of study director was reaSS|gned in an effort to ensure compliance with
‘Good Laboratory Practice Standards that outline study personnel requirements
(refer to 21 CFR Part 58). '

2. PROTOCOL READS:

The sponsor for the present study was identified as Marvin T. Case D.V.M,, Ph.D.

- AMEND TO READ:

The role of sponsor for the present study was reassigned to John L. Butenhoff,

Ph.D., as of 20 January 2000.

_REASON.

To ensure that the study director does not also carry the duties of study sponsor, the

sponsor role was reassigned. in this manner, personnel responsibilities and
. workload are more evenly balanced.
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~ Protocol LRN-U2994
Amendment Number 3

Amendment Approval

74‘4 1. W ,«':M lo, zo2oo. |

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

Gto oo B 11 = Fuo- 2600

- Kristen J. Hansen, Ph.D., Outgoing Study Director Date
s 12

Marvin T, Case, D.V.M, Ph.D,, Incoming Study Director - _ Date
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v Study Title
Oral (Gavage) Pharmacokinetic Recovery Study of PFOS in Rats

PROTOCOL AMENDMENT NO. 4

Amendment Date:
20 April 2000

Performing Laboratories

URINE ANALYSES ‘ FECES ANALYSES
3M Environmental Technology Centre Analytical Laboratories, Inc.
and Safety Services " 3048 Research Drive
Fluorine Analytical Chemistry Team . State College, PA 16801

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

LIVER ANALYSES SERUM ANALYSES

Battelle Memorial Institute Advanced Bioanalytical Sexvices, Inc.
505 King Avenue : 15 Catherwood Road

~ Columbus, OH 43201-2693 i Ithaca, NY 14850

- Laboratory Project Identification
ET&SS LRN-U2994
FACT TOX-111
Argus Study: 418-015 .
3M Medical Department Study: T-6295.14
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Protocol LRN-U2994
Amendment Number 4

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

1. PROTOCOL READS:
The amended section 2.0 text states that this study is designed to determine PFOS in
specimens of rat liver, serum, and urine,
AMEND TO READ: : :
‘This study is designed to determine PFOS in specunens of rat liver, serum, feces and urine,
REASON:
The analysis of fecal tissue for the target chemical and/or its analytes was added to the scope
of the study following the issuance of the protocol. Feces extraction and analytical methods
were not validated and approved prior to protocol approval.

-2. PRoTtocoL READS.
The amended section 6.0 lists rat or rabbit liver, serum, and urine.
AMEND TO READ: :
- Add: rat or rabbit feces w1th a physical description of rat or rabbit feces.
REASON: -
Analysis of fecal tissue for the target chemical and/or its analytes was added to the scope of
‘the study following the issuarice of the original protocol.

3. ProtocoL READS:

Section 13.1 lists all of the laboratones that will be conductmg analyses for this study.
AMEND TO READ:

Add: Centre Analytical Laboratories, Inc., 3048 Research Drive, State College, PA 16801
REASON:

Feces analyses were added to the scope of this study. The sub-contract laboratory performmg
analyses was not in the original protocol.

4. Protocol READS:

" Sections 10.4 and 11.4 state that if the analyses are sub-contracted to other laboratones an
amendment will be written to include these methods.
AMEND TO READ: :
The feces extraction and analytlcal method used by Centre Analytxcal Laboratories will be;
00M-023-003 (Revision 2), “Determination of Fluorochemical Residues i in Monkey/Rat - '
Feces by LC/MS/MS.”
REASON; '

" The sub-contract laboratory performing feces analyses was added to the scope of this study;
this method was not validated and approved prior to protocol approval.
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Protocol LRN-U2994
Amendment Number 4

Amendment Approval

P 2. T o A 1% 2o po

| John L. Butenhoff, Ph.D., Sponsor Representative 4 Date
Marvin T. Case, D.V.M., Ph.D., Study Director ' Date -
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_— Study Title
Oral (Gavage) Pharmacokinetic Recovery Study of PFOS in Rats

PROTOCOL AMENDMENT NO. 5

Amendment Date:
July 25, 2000

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

Laboratory Project Identification
ET&SS FACT-TOX-111
V2994
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Protocol FACT TOX-111
Amendment No. 5

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

1. PROTOCOL READS:
In section 8, Table 1, the dosage level for dosage group 3 is listed as 0.6 mg/kg/day

AMEND TO READ!
Section 8, Table 1, the dosage level for dosage group 3 is 1.6 mg/kg/day

REASON:
The dosage level for dosage group 3 was changed after the protocol was written.

2. PROTOCOL READS: ’
. The amended analytical protocol (Amendment No. 1) states the extraction and analytical
method to follow at Battelle Memorial Institute is:

~ “Method for Analys1s of Perﬂuorooctane Sulfonate (PFOS) in Rat Sera by LC/MS/MS,
Version'1”-

AMEND TO READ: The extraction and ané.lytical method to follow at Battelle Memorial
Institute is:

“Method for Analysis of Perfluorooctane Sulfonate (PFOS) in Rat Liver by LC/MS/MS, |
Version 1.0”

REASON: Liver analyses were sub-contracted to Battelle Memorial afier the protocol was
written; therefore the method used to analyze liver samples also changed. The Battelle
method list in Amendment No. 1 contained a hand-written change, in that “sera” was crossed
out and “liver” was written in. This hand-written change was dated aﬁer the study director
had signed the amendment. :

3. ProTOCOL READS:
The Argus 1n-11fe protocol #418-015 lists the testing facility as Argus Research Laboratories,
Inc. .

AMEND TO READ:

Change the testing facility to 3M Toxicology Services—Medical Department. Address: 3M
Center, Building 220-2E-02, St. Paul, MN 55144-1000. This change is retroacnve to February
10, 2000.

REASON: .
Per GLP regulations, the testing facility must be where the study director resides. There
cannot be two testing facilities.
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Protocol FACT TOX-111
Amendment No. 5

4. PrROTOCOL READS:
The cover page of FACT-TOX-111 lists the document type as a “Protocol.” On page three,
under Proposed Study Timetable, the “Study Initiation Date” and the “Study Completion
Date” are listed.

AMEND TO READ:

Change the document type for FACT- TOX-111 to “Analyncal Phase Protocol.” Change
“Study Initiation Date” to “Phase Initiation Date.” Change “Study Completion Date” to
“Phase Completion Date.”

" REASON: -

FACT-TOX-111 is the protocol for the analytical phase, while the Argus protocol #418-015 is
the protocol for the in-life phase. '

5. PROTOCOL READS:
The amended analytical protocol (Amendment No. 3) states that Marvin T. Case replaces
Kristen J. Hansen as the study director. Kristen J. Hansen was reassigned to the role of
Principle Analytical Investigator. The Argus Research Laboratories, Inc. in-life protocol
#418 015 states that the study director for the in-life phase is Raymond York.

AMEND TO READ:

Marvin T. Case replaces both Kristen J. Hansen and Raymond York as study director.
Raymond York has been reassigned to the role of Principal In-life Investigator. Kristen J.
Hansen was reassigned to the role of Principal (corrected spelling) Analytlcal Inves’ugator
These changes are retroactive to February 10, 2000.

REASON.'

Per GLP regulations, only one study director is assigned to a study. Corrected spelling of
Principal. ' '

"~ 6. PROTOCOL READS
The amended analytical protocol (Amendment No 4) states that rat feces will be analyzed for

PFOS, as well as rat urine, liver and serum. Centre Analytical Laboratories will be conducting
the feces analyses.

AMEND TO READ:
Add that the Principal Analytical Invesngator (PAI) at Centre analytlcal Laboratories is
- Enaksha Wickremesinhe, »

REASON: _
The PAI for Centre was not listed in Amendment No. 4.
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Amendment No. 5
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Marvin T. Case, D.V.M., Ph.D., Study Director
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Study Title
Oral (Gavage) Pharmacokinetic Study of PFOS in Rats

PROTOCOL AMENDMENT NO. 6

Amendment Date:
October 17, 2000

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

Laboratory Project Identification
ET&SS FACT TOX-111
3M Laboratory Request No. U2994
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Protocol FACT TOX-111
Amendment #6

This amendment modifies the following portion(s) of the protocol:
1. PROTOCOL READS:
Data Quality Objectives, Section 12.4, Spike Acceptable Recoveries are required to be 70%—
130%.

AMEND TO READ:
Spike Acceptable Recoveries are required to be 50-150%.

REASON: The analytical method and resulting QC data support a 50-150% acceptable range
for spike recoveries.
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Protocol FACT TOX-111
4 Ameqdment #6

Amendment Approval

% Z. W ¢o//ym

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

7C. (0l o

Mdfvin T. Case, D.V.M., Ph.D., Study Director
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Appendix C: Extraction and Analytical Methods

This Appendix includes the foliowing methods:

3M Environmental Laboratory, ETS-8-96.0, “Extraction of Potassium
Perfluorooctanesulfonate or Other Fluorochemical Compounds from Urine for Analysis using
HPLC-Electrospray/Mass Spectrometry/Mass Spectrometry,” (14 pages).

3M Environmental Laboratory, ETS-8-97.0, “Analysis of Potassium Perfluorooctanesuifonate
or Other Fluorochemical Compounds in Urine Extracts Using HPLC-Electrospray/Mass
Spectrometry/Mass Spectrometry,” (10 pages).

3M Environmental Laboratory, ETS-8-5.1, “Analysis of Potassium Perfluorooctanesulfonate
or Other Fluorochemicals in Serum Extracts Using HPLC-Electrospray/Mass Spectrometry,”
(9 pages).
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3M ENVIRONMENTAL LABORATORY

METHOD

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

Method Number: ETS-8-96.0 | Adoption Date: ¥-29 -A9

Revision Date: N/ /X

Author: Lisa Cfemen,Glenn Langenburg

Approved By
DY J@MN | 7/%7/“ ?
' Labora&( Méhnager ~ "~ Date
o |  Hegs
Group Leader _ Date
N B 32195
Technical Reviewer Date

1.0. SCOPE AND APPLICATION

1.1 Scope: This method is for the extractlon of potassmm perﬂuorooctanesulfonate (PFOS)
or other fluorochemical compounds from urine.

12 Applicable compounds Fluorochemicals or other ﬂuorinated compounds

1.3 Matrices: Human, rat, and monkey urine or other fluids as designated in the vahdatmn
report.

b
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2.0 SUMMARY OF METHOD

2.1  This method describes the procedure for extracting potassium peiﬂuorooctanesulfonate
(PFOS) or other fluorochemicals from urine, or other fluids, using an ion pairing reagent
and methyl-tert-butyl ether (MtBE). In this method, eight fluorochemicals are extracted:
PFOS, PFOSA, PFOSAA, EtFOSE-OH, M556, M570, perfluorooctanoate (POAA), and
surrogate standard (see 3.0 Defmitions). An ion pairing reagent is added to two ml of
sample and the analyte ion pair is partitioned into MtBE. The MtBE extract is removed

-and put onto a nitrogen evaporator until dry. Each extract is reconstituted in 0.5 ml of
methanol, then filtered through a 0.2 p,m nylon filter attached to 3 ce plastic syringe into
glass autovials.

2.2 These sample extracts are analyzed followmg method ETS-8-97. O or other appropnate
method.

3.0 DEFINITIONS

3.1 PFOS: perfluorooctanesulfonate (anion of potassium salt) CoF,,SO;’

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

3.3  PFOSAA: perfluorooctane sulfonylamido (ethyl)acetate CgF,7802N(CH2CH3)CH,CO2

3.4  EtFOSE-OH: 2(N-ethylperfluorooctane sulfonamido)-ethyl alcohol

. C,F;SO,N(CH,CH,)CH,CH,0H :

3.5  M556: C,F,,SO,NMH)(CH,COCH)

3.6  M570: CF,,SO,N(CH,)CH,COOH

3.7 POAA: perﬂuorooctanoate CF,;COO

3.8 © Surrogate standard THPFOS: 1H-1H-2H-2H perfluorooctane sulfomc ac1d used as an
internal standard in this method.

4.0 WARNINGS AND CAUTIONS

4.1 Health and safety warnings

4.1.1 Use universal precautlons espec1ally laboratory coats, goggles and gloves when
handling animal tissue, whlch may contain pathogens.

5.0 INTERFERENCES

5.1

At this time, it is unknown how the extraction method is affected by potential interferences
that may be present such as conjugated fluorochemicals (eg. Glucuronides). Conjugates
may become deconjugated during extraction or analysis resulting in a high bias for
reported results of target analytes.

~ ETS-8-96.0 Page 2 of 14
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6.0 EQUIPMENT

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

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

6.1.4 Nitrogen evaporator, Organomation.
6.1.5 Balance (£ 0.100 g)

1.0 SuPPLIES AND MATERIALS
7.1 Gloves
7.2  Eppendorfor disposablé pipettes
7.3 . Nalgene bottles, capable of holding 250 mland 1 L
7.4 Volumetric flasks, glass, type A
7.5 1-CHEM vials, glass, 40 ml glass
7.6  Centrifuge tubes, polypropyléne, 15 ml
7.7  Labels | :
7.8  Ozxford Dispenser — 3.0 to 10.0 ml
7.9  Syringes, capable of measuring 2.5 pL to 50 pL
7.10  Graduated pipettes |
7.1  Syringes, disposable plastic, 3 cc

7.12  Syringe filters, nylon, 0.2 pm, 25 mm
713 Timer '

_ 714 Crimp cap autovials and caps-
7.15 Crimpers

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

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

"~ 8.0 REAGENTS AND STANDARDS

8.1 Type L re %Mnt grade water, Milli-Q™ or equivalent; all water ‘us-ed 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

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

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

_ . ETS-8-96.0 ' ' . Page3 of 14 -
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8.6
87
8.8
8.9

" 8.10

8.11

3M Environmental Laboratory -

LRN-U2994

Methyl-T-Butyl Ether, Omnisolv, glass distilled or HPLC grade
Methanol, Omnisolv, glass distilled or HPLC grade
Urine frozen from supplier

Fluorochemical standards

8.9.1

89.2

8.9.3
8.9.4
8.9.5
8.9.6
8.9.7
8.9.8
8.9.9

PFOS (3M Specialty Chemical Division), molecular weight = 538
PFOSA (3M Specialty Chemical Division), molecular weight =499
PFOSAA (3M Specialty Chemical Division), molecular weight = 585
EtFOSE-OH (3M Specialty Chemical Division), molecular weight = 570
M556 (3M Specialty Chemical Division), molecular weight = 557
M570.(3M Specialty Chemical Division), molecular weight =571
POAA (3M Specialty Chemical Division), molecular weight = 452
THPFOS (1-H,1-H, 2-H, 2-H C,F,;SO,H) molecular weight = 428

Other ﬂﬁorochemicals, as appropriate |

Reagent preparation .

NOTE: When preparing larger volumes than listed in reagent, standard, or surrogate

8.10.1

8.10.2

8.10.3

8.1 0.4

preparation, adjust accordingly.

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

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

0.5 M tetrabutylammonium hydrogen sulfate (TBA): Weigh apprommately 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 m1 of

NaOH, add slowly because the pH changes abruptly). Dilute to volume with -
M1111-Q"'M water. Storeinall Nalgene bottle.

8.10.3.1 TBA requ1res a check prior to each use to ensure pH = 10.0. Ad}ust as
needed usmg 1 N NaQOH solution.

0. 25 M sodium carbonate/sodium bicarbonate buffer (Na,CO,/NaHCO,): Weigh
approximately 26.5 g of sodium carbonate (Na,CO,) and 21.0 g of sodium

bicarbonate (NaHCO,) into a 1 L volumetric flask and bring to volume with M1111-
Q™ water. Store in a 1 L Nalgene bottle.

Standards preparation

8.11.1
8.11.2

Prepare PFOS standards for the standard curve.

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-CH.)

ETS-8-96.0 Page 4 of 14
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8.11.3 Weigh approximately 100 mg of PFOS into a 100 ml volumetric flask and record
the actual weight in the Standard Logbook.

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 workmg standard 1 solutlon of
approxnnately 50 ppm.

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

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

8.12 Surrogate stock standard preparation

8.12.1 Weigh approx1mate1y 50-60 mg of surrogate standard 1-H,1-H, 2-H. ’2-H,
C,F,;SO,H into a 50 ml volumetric flask and record the actual welght

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 100-120 ppm. Record the actual volume transferred in the
Standard Logbook.

" 9.0 SAMPLE HANDLING

9.1 All samples are received frozen and must be kept frozen until the extraction is performed. |
. 92 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 Analiquotof2.0ml methanol is used as a solvent blank.

10.1.2 Extract two 2.0 ml aliquots of Milli-Q™ water following tlus procedure and use as
method blanks.

10.1.3 Extract two 2.0 ml ahquots of the urine followmg this procedure and use as matrix
‘blanks. See 11.1.4.

10.2 . Matnx spikes

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

10.2. 2 Prepare each spike using a sample chosen by the analyst, usually the control
matrix received with each sample set.

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

ETS-8-96.0 Page 5 of 14
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10.2.4 Prepare one matrix spike and matrix spike duphcate per 40 samples, with a
minimum of 2 matrix spikes per batch.

Contmumg 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 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 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

11.2

11.3

Prepare matrix calibration standards
11.1.1 Transfer 2.0 ml of urine to 2 15 ml centnfuge tube.
11.1.2 Record each sample volume on the extraction sheet.

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

11.1.4 Two 2.0 ml aliquots serve as matnx blanks

11.1.5 Typlcally 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
twenty standards, two matrix blanks, and two method blanks.

11.1.6 Refer to validation report FACT-TOX-131, W2067, which lists the working
ranges and the Linear Calibration Range (L.CR) for calibration curves.

11.1.7 Use Attachment D as an aid in calculating the concentrations of the working

standards. See Section 13.0 to calculate actual concentratlons of PFOS in
calibration standards.

To each standard, blank, or contmuing check, add appropriate amount of surrogate

~ working standard for the concentration to fall w1thm the calibration curve range 10 ppb -

1500 ppb.

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

ETS-8-96.0 o Page 6 of 14
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Table 1
Approximate spiking amounts for standards and 'spikes
Using 2.0 ml of matrix
Working standard puL Approx. final conc. | Approx. final conc.
(approx. conc.) of analyte in matrix | Of analyte in solvent

- Blank Blank

0.500 ppm 5 1.25 ppb 5.00 ppb

0.500 ppm 10 2.50 ppb 10.0 ppb

0.500 ppm | 25 ~ 6.00 ppb 25.0 ppb

5.00 ppm 5 12.5 ppb 50.0 ppb

5.00 ppm 10 - 25.0 ppb 100.ppb

5.00 ppm 25 - 62.5ppb 250 ppb

50.0 ppm 5 125 ppb - 500 ppb

50.0 ppm 7.5 200 ppb 750 ppb

50.0 ppm 10 250 ppb 1000 ppb

50.0 ppm 15 375 ppb ‘ 1500 ppb

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 2.0 ml or other appropriate volume to a'15 ml
- polypropylene centrifuge tube.

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

12.4 Record the initial volume on the sample welght/volumé worksheet. . See Attachment D.
' The original weight/volume worksheet is included in the study binder.

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

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

12.7 Splke each matrix with the appropriate amount of standard as described in11.1, 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 cahbratlon
samples for 15 seconds.

12,9 ' Check to ensure the 0.5 M TBA reagent is at pH 10. If not, Iadjust accordingly.

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

12.11 Using an Oxford Dlspenser, add 5 ml methyl-ztert-butyl ether.
12.12 Cap each sample and put on the shaker at a setting of 300 rpm, for 20 mmutes

-ETS-8-96.0 Page 7 of 14
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12.15
12.16

12.11

12.17
12.18
12.19
12.20

12.21
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Centrifuge for 20 to 25 minutes at a setting of 3500 rpm, or until layers are separated.
Label a fresh 15 ml centrifuge tube with the same information as in 12.5.
Remove 4.0 ml of the organic layer to this clean 15 ml centrifuge tube.

Put each sample on the analytlcal nitrogen evaporator until dry, approximately 30 to 60
minutes.

Add 0.5 m! of methanol to each centnﬁlge tube using a graduated plpette If excessive
residue is present, add the methanol and allow the extract to sit for 30 minutes prior to
vortexing. :

Vortex mix for 30 seconds.

Label the autovial with the study number, animal number and gender, sample timepoint,
matrix, final solvent, extraction date, fluorochemical components, extraction type, vial
file archive number, and analyst(s) performing the extraction.

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

Cap and store extracts at room temperature or refrigerated at approx1mate1y 4 °C until
analysis.

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

13.0 DATA ANALYSIS AND CALCULATIONS

13.1

14.0 METHOD PERFORMANCE

141

14.2

Calculations

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

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

Final Concentration (ug/ml) of PFOS in rnatrix

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

The followin.g'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 duphcate 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-8-97.0 for method performance criteria.

3M Environmental Laboratory ' Extraction of PFOS from Urine
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15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Human and monkey sample waste is disposed in infectious bichazard waste containers,
all other sample waste is disposed in noninfectious biohazard waste containers.
Flammable solvent waste is disposed in high BTU containers. Used glass pipette waste is
disposed in broken glass containers located in the laboratory.

16.0 RECORDS

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

17.0 TABLES, DIACRAMS, FLOWCHARTS, AND VALIDATION DATE
17.1  Attachment A, Extraction worksheet

17.2 Attachment B, MDL/LOQ values and summary

17.3 Attachment C, Calibration standard concentration worksheet
- 174  Attachment D, Sample weight/volume worksheet

18.0 REFERENCES
18.1 The validation report associated with this method is FACT-TOX-131, W2067.

19.0 AFFECTED DOCUMENTS

19.1 ETS-8-97.0, “Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemical
' Compounds in Urine Extracts Using HPLC-Electrospray Mass Spectrometry/Mass

Spectrometry”
20.0_REVISIONS
~ Revision ' ' _ _ Revision
Number ' : o Reason For Revision ' Date
ETS-8-96.0 Page 9 of 14
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Study # ‘Surrogate Std
Matrix Approx. ppm
Box # Actual  ppm

Wk/Day — | #

FC-Mix
approx. 0.5 ppm
actual

Ppm actual

#

FC-Mix
approx. 5 ppm

ppm

FC-Mix
approx. 50 ppm
actual  ppm

 DateSpiked/Analyst

Comments

CCcv

MS

MSD

Blank Std #

amount =

_ml

Urine Extraction Method

Date & Initials

Vortex 15 sec.

Pipette Matrix , spike with appropriate surrogate or FC-Mix

Volume

mi

Pipette 1 ml of 0.5M TBA, pH 10. pH=

Std. #

| Pipette 2 ml of 0.25 NayC03/0.25M NaHCO73 buffer

Std. #

Dispense 5 ml of methyl-t-butyl ether

TN-A-

Shake 20 min.

Shaker speed:

Centrifuge 20-25 min.

Centrifuge speed:

Remove a 4 ml aliquot of organic layer

Put on Nitrogen Evaporator to dryness

Temperature:

Add methanol Volume ml

TN-A-

Vortex 30 sec.

Filter using a 3cc B-D syringe with a 0.2um filter into an autosample vial

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

Attachment A

ETS-8-96.0
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MDL/LOQ values for human urine :

Compound | MDL | LOQ Linear Calibration Range (L.CR)
(ppb) | (ppb)

PFOS 4.6 14.7 | 15 ppb - 1500 ppb (in final MeOH extract)
POAA © 229 72.9 | 50 ppb — 1500 ppb (in final MeOH extract)
PFOSA n/d n/d | 25 ppb - 1000 ppb (in final MeOH extract)
PFOSAA n/d n/d | 25 ppb - 1000 ppb (in final MeOH extract)
EtFOSE-OH | * n/d n/d | 25 ppb - 1000 ppb (in final MeOH extract)
MS556 n/d n/d |25 ppb - 1000 ppb (in final MeOH extract)
M570 n/d n/d |25 ppb - 1000 ppb (in final MeOH extract)

1/d = not determined
NOTE: to calculate MDL, LOQ, and LCR values in ug/ml of uﬁne divide the above values by 4. |

MDL/LOQ values in rat and monkey urine were not statistically determined. Two curves in each of -
these matrices were extracted and analyzed with the human urine curves to determine equivalence.

. Responses in the rat and monkey were similar to the human responses, therefore, their MDL and LOQ

* are assumed to be similar to the values determined for human urine. ' '

If a suitable amount of clean, control matrix is available, samples will be evaluated versus a curve
extracted from urine originating from the same species as the specimens.

Please see LOQ Summary and MDL study in FACT-TOX-131, W2067 for further information,

, _Attachment B: MDL/LOQ Summary ETS-8-96.0 - Page 11 of 14
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Prepared range of | LCR from curve | % Recovery RSD
Human Urine | standards (ppb) (ppb) Range Range
(ng/m}) (ng/ml)
Full Range n/d n/d n/d n/d
Low Curve n/d n/d -w/d w/d
| High curve wd n/d wd n/d
X 2.5ppb — 1500 ppb | 15 ppb— 1500 ppb 75-116 +-30%
- Compound: POAA
Prepared range of | LCR from curve | % Recovery RSD
Human Urine | standards (ppb) (ppb) Range Range
S (ng/mi) (ng/ml) :
Full Range wd wd w/d wd
Low Curve wd n/d d wd
High curve wd n/d -nfd n/d
X, R ]
quadratic 2.5ppb - 1500 ppb | 50 ppb — 1500 ppb 86-105 +/- 30%
Attachment B: MDL/LOQ Summary ETS-8-96.0 Page 12 of 14
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_ Ton Pair Standard Curves — Urine
Prep date(s): ' Standard number:
Analyte(s): Equipment number:
Sample matrix: Final solvent and TIN:
. Blank fluid/identifier:
Method/revision: Box Number:
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 [E{FOSE POAA M556 MS570 All All
Stdconc Stdconc Stdconc Stdconc  Stdconc  Stdconc  Stdconc Am't Final vol
ug/ml ug/ml ug/ml ug/ml ug/mi ug/ml ug/ml spiked ml ml
- 0.500 0.501 0.500 0.501 0.499 0.500 0.501 0.005 2.0075
0.500 0.501 0.500 0.501 0.499 0.500 0.501 0.010 2.0125
0.500 0.501 0.500 0.501 0.499 0.500 0.501 0.025 2.0275
5.00 5.01 5.00 5.01 4,99 5.00 5.01 0.005 2.0075
- 5.00 5.01 5.00 5.01 4.99 5.00 5.01 0.010 2.0125
5.00 5.01 5.00 5.01 4,99 5.00 5.01 0.025 2.0275
500 - 50.1 50.0 50.1 49.9 50.0 50.1- 0.005 2.0075:
50.0 50.1 50.0 50.1 499 50.0 50.1 0.0075 2.0100
50.0 50.1 50.0 50.1 49,9 50.0 50.1 0.010 2.0125
50.0 50.1 50.0 50.1 499 50.0 50.1 0.015 2,0130
Calculated concentrations of standards in the sample matrix R
PFOS PFOSA PFOSAA EtFOSE POAA M556 Ms570 Surrogate All
Finalconc Finalconc Finalconc Finalconc Finalconc Finalconc Final conc  Std conc Am't
ng/ml ng/ml ng/ml ng/ml ng/ml ng/ml ng/ml ng/mi spiked ml
1.25 1.25 1.25 1.25 1.23 1.25 1.25 100 0.0025
2.48 2.49 2.48 2.49 248 2.48 . 249
6.17 6.18 6.17 6.18 - 6.15 6.17 6.18 Surrogate
12.5 12.5 12.5 12.5 12.4 12.5 12.5 Final conc
24.8 24.9 24.8- 24.9 24.8 24.8 24.9 ng/ml
61.7 61.8 61.7 61,8 61.5 61.7 61.8 125
125 125 125 125 124 125 125
187 187 187 187 186 187 187
- 248 249 248 249 248 248 - 249
372 372 372 372 37t 372 372
Calculated concentrations of standards in methanot extract (0.5 ml final volume)
PFOS PFOSA PFOSAA E{FOSE POAA M556 M570 Surrogate All
Final conc | Final conc | Finalconc | Finalconc | Final conc Final conc | Final conc | Std conc Am't
ng/ml ng/mi ng/mi ng/ml ng/mi ng/ml ng/ml ng/ml spiked mi
5.00 5.01 5.00 5.01 4,99 5.00 5.01 100 0.0025
10.0 10.0 10.0 10.0 10.0 10.0 10.0 .
25.0 25.1 25.0 25.1 25.0 25.0 25.1 Surrogate
50.0 50.1 50.0 50.1 49.9 50.0 50.1 Final conc
100 100 100 100 100 100 100 ng/ml
250 251 250 251 250 250 251 500
500 501 500 501 499 500 501
750 . 752 750 752 749 750 752 .
1000 1002 1000 1002 998 1000 1002
1500 1503 1500 1503 1497 1500 1503
Attachment C: Standard Calculation Sheet ETS-8-96.0 Page 13 of 14
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Prep Date(s): Study Number:
Analyst(s): Equipment Number;
Sample Matrix: Final Solvent & TN Number:
Method/Revision: Matrix Blank/Identifier:
Target Analyte(s): Box:
"Sample Initial |[Comments.
ID Wt./Vol. ‘
g/mL/L
Summary of method:
Ngtes:
Attachment D: Weight/Volume Sheet ETS-8-96.0 Page 14 of 14
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3M ENVIRONMENTAL LLABORATORY

METHOD

ANALYSIS OF'POTASS_IUM PERFLUOROOCTANESULFONATE OR OTHER
FLUOROCHEMICAL COMPOUNDS IN URINE EXTRACTS USING
HPLC-ELECTROSPRAY/MASS SPECTROMETRY/MASS SPECTROMETRY

Method Numbef: ETS-8-97.0 , - Adoption Date: ’«}"2 6'q q

Revision Date: |\ A

Author: Lisa Clemen, Robert Wynne, Glenn Langenburg

Approved By:

Py /55
Laboratory Manager Date
A2 — - 3/28/99
Group Leader ' _ Date
o A Clunes Haz/a4
Technical Reviewer ' . - - Date

1.0 _SCOPE AND APPLICATION

1.1 Scope: This method describes the analysis of urine extracts for ﬂuorochemmals using -
HPL.C-electrospray/mass spectrometry.

1.2 Applicable Compounds: Fluorochemicals or other jonizable compounds. |

1.3 Matrices: Human, rat, and monkey urine, or other fluids as desigﬁated in the validation
report. 4

Word 6/95 ' ETS-8-97.0 Page 1 of 10
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2.0 SUMMARY OF METHOD

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

3.0 DEFINITIONS

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

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

3.3 Mass Spectrometry, Mass Spectrometer (MS), Tandem Mass Spectrometer (MS/MS):
The API Quattro II triple quadrupole 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 systems (post 1998) utilize a “Z-spray” conformation. The spray emitted
from a probe is orthogonal to the cone aperture. In the conventional conformation it is aimed

_ directly at the cone aperture, after passing through a tortuous pathway in the counter
electrode. Though the configuration is different, the methods of operation, cleaning, and
maintenance are the same. However, Z-spray components and conventional components are
not compatible with one another, but only with similar systems (i.e., Z-spray components are
compatible with some other Z-spray systems, etc.) :

3. 5 Mass Lynx Software: System software designed for the specific operation of these Quattro
II triple quadrupole systems. Currently MassLynx has WindowsNT 4.0 versions. For more
details see the manual specific to the instrument (Micromass Quattro II triple quadrupole
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 approxnnately 5000 Volts.

ETS-8-97.0 Page 2 of 10
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4.1.2 When handling samples or solvents wear appropriate protective gloves, eyewear,
and clothing,

4.2 Cautions:.

4.2.1 Operate the solvent pumps below a back pressure of 400 bar (5800 psi). 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 i in the raw data as method deviations.

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

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

7.0_SUPPLIES AND MATERIALS

7.1 Supplies
7.1.1 High purity grade mtrogen regulated to approximately 100 psi. (House air system)
7.1.2 High purity grade argon regulated to approximately 6 psi.

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

7.1.4 Capped autovials or cappéd 15 mL centrifuge tubes

8.0 REAGENTS AND STANDARDS
8.1 Reagents

'8.1.1 Methanol, HPLC grade or equlvalent

8.1.2 Milli-Q™ water (ASTM type I), all water used in this method should be ASTM

type I, 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
8.1.3.1 When preparing different amounts than those listed, adjust accordingly.

8.1.3.2 2.0 mM ammonium acetate solution: Weigh approximately 0.300 g
ammonium acetate. Pour into a 2000 mL volumetric container containing

2000 mL Milli-Q™ water, mix until all solids are dissolved. Store at room
temperature.
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8.2 Standards

8.2.1 Typically two method blanks, two matrix blanks, and twenty matrix standards are
prepared during the extraction procedure. See ETS-8-96.0. ~

9.0 SAMPLE HANDLING

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

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

10.0 QUALITY Coiv'rROL
10.1 Solvent Blanks, Method Blanks and Matrix Blanks

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

10.1.2 Amnalyze a solvent blank, method blank, and matrix blank prior to each calibration
curve.

10.2 Matrix Spikes

10.2.1 Matrix spikes are prepared and analyzed to deterrmne 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 A_nalyze a matrix spike and matrix spike duplicate per forty samples, with a
nminimum 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 contmued accuracy
of the calibration curve.

10.3.2 Analyze a mid-range cahbratmn standard after every tenth sample, thh 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 regression (linear or otherwise, see 11.2),
weighted 1/x, not forced through zero, with IS reference (surrogate is used as an internal
standard) using MassLynx or other suitable software.
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11.2 Use the following parameters for determining a calibration curve for each compound;

11.3

114

Compound Weighting Regression Fit | Response type
PFOS 17X Linear IS reference
1 POAA 1/X Quadratic IS reference

| Suitability of curve fitting parameters for other fluorochemical compounds will be

addressed by the analyst.

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

For purposes of accuracy when quantitating low levels of analyte, it may be necessary to
use the low end of the calibration curve rather than the full range of the standard curve.

- Example: when attempting to quantitate approximately 50 ppb of analyte, generate a

12.0 PROCEDURES

12.1

calibration curve consisting of the standards from 25 ppb to 250 ppb rather than the full

‘range of the curve (25 ppb to 1000 ppb). This will reduce inaccuracy attributed to linear

regression we1ghtmg of high concentration standards.

Acquisition Set up
12.1.1 Set up the sample list.

12.1.1.1 Ass1gn a sample list filename using MO-DAY-last two digits 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 Typlcally the analytical batch run sequence begins and ends with a set of extracted

12.2

3M Environmental Laboratory

matrix standards.

'12.1.4 Samples are analyzed with a continuing cahbratmn verification injected after ever'y

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

Using the Autosampler
12.2.1 Set up sample tray accordmg to the sample list prepared in Sectlon 12.1.1.
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12. 2.2 Set-up the HP1100/autosampler at the following conditions or at conditions the

analyst considers appropnate for optimal response. Record actual conditions i in the
~ instrument Jogbook:

12.2.2.1 Sample size = 10 pL injection
- 12.2.2.2 Inject/sample =1
. 12.2.2.3 Cycle time = 9.0 minutes
12.2.2.4 Solvent ramp =

Time MeQH 2.0 mM
. : 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 min, 40% - 60%

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

12.3.1 Refer to ETS-9-24.0, “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. Click 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” A
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 parametefs at the following settings. These settings may
change in order to optimize the response:

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

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

- 12.3.7.5 Source block temperature 150°
12.3.7.6 Desolvation temperature 250°

12.3.8 Priht 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 equatioh:
% Recovery = QObserved Result - Background Result x 100
: Expected Result

13.1.5 Calculate percent difference using the following equation: -
" % Difference = Expected Cong. - Calculated Conc. x 100

Expected Conc. _
13.1. 6 Calculate actual concentration of PFOS, or other ﬂuorochemlcal In matrix
(ng/mL): :
(ng/mL of PFOS calc. from std. Curve-x Dilution Factor) x 1ug =
Initial Volume of matrix (mlL) - 1000 ng
Final Volume (mL)

14.0 METHOD PERFORMANCE

14.1

14.2

143

144

Method Detection Limit (MDL) and Lirhit of Quantitation (LOQ) are method, analyte, and
matrix specific. Please see ETS-8-96.0, 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 must be below the lowest
standard in the calibration curve

Calibration Curves

14.3.1 The valiie for the calibration curve must be 0.980 or better.

Matrix Spikes ,

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

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

14.6 If criteria listed in this 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.

14.7 If data are to be reported when p'erfonnanée 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 folldwing 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 apphcable) and
analyst.:

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

16.3 Plot the calibration curve by a linear or quadratic fit, referenced to. the internal standard
(surrogate), weighted 1/x, then print these graphs and store in the study folder. '

16.4 Print data integration summary, integration method, and chromatograms, from MéssLynx, 4
~ and store in the study folder.

16.5 Summanze data using suitable software (Excel 7.0) 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-8-97.0 Data summary spreadsheet.

18.0 REFERENCES

18.1 ETS-9-24.0, “Operation and Maintenance of the Micromass Atmospheric Pressure
lonization/Mass Spectrometer Quattro Il triple quadrupole Systems”

18.2 The validation report associated with this method is FACT-TOX-131, W2067
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" 19.0 _AFFECTED DOCUMENTS

19.1 ETS-8-96.0, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Urine for Analysis Using HPLC-Electrospray/Mass Spectrometry”

20,0 REVISIONS

Revision - ) ' Revision
Number. : : Reason For Revision " Date
ETS-8-97.0 Page 9 of 10
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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 ' mE Factor ug/mi,

Slope: Taken from linear regression equation.
Group/Dose: Taken from the study folder.
Sample#: Taken from the study folder. .
Concentration (ug/mL): Taken from the MassLynx integration summary.
Initial Volume (mL): Taken from the study folder.
Dilution Factor: Taken from the study folder.

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

Attachment A: Summary Spreadsheet ETS-8-97.0 Page 10 of 10
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Method Modification |
Method:. | ETS-8-97.0

Sections modified:- 10.3.2 and 14.5.1
-Method reads: ‘
10.3.2 ‘Analyze a mid-range calibration standard after every tenth sample, with a minimum of one per
batch. '
14.5.1 Continuing calibration verification percent recoveries must be within + 30% of the spiked
concentration.
Modify method to read:
103.2 Analyzea mid-raﬁgc calibration standard at least after every ten samples, with 2 minimum of one
.per barch.’

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

Effective date of modification: 7/28/99
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Signature of PAI and date
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Methgd Modification

Methods: ETS-8-7.0, ETS-8-5.1, ETS-8-97.0
Section quiﬁed: add section 14.3.2 ' "
Method reads:

NA

Modify method to read:.

14.3.2 The second (bracketing) calibration curve may be deactivated if instrumental drift affects the data.
' The first curve and acceptable calibration checks shall bracket usable data.

Effective date of modification ETS-8:7.0:  7/22/99
Effective date of modification ETS-8-5.1:  4/26/99
Effective date of modification ETS-8-97.0: 7/28/99

A '
A T Jm— ff/c’f/‘/c'v

Signature of PAI and date

Exact Copy of Original |

L) Mﬁ’/op |

Initial Daie
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3M ENVIRONMENTAL LABORATORY

METHOD

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

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

: Revision Date: '1', %m

Author: Lisa Clemen, Robert Wyhhe o

Approved By:

I \L _4ag,

Laboratory Manager : ' ' S Date

Group Leader N S Date
e i oyfau)e

Technical Reviewer =~ =~ _ - Date

1.0 _SCOPE AND APPLICATION

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

1.2 Applicable Compounds Fluorochemical surfactants or other ﬂuonnated compounds, or
. other ionizable compounds.

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

Word 6/95 ETS-8-5.1 Page I of ¢
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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 1dent1ty 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 Tonization (ES, ESI): a method of ionization performed at atniospherié
pressure, whereby ions in solution are transferred to the gas phase via tiny charged droplets.
These charged droplets are produced by the application of a strong electrical field.

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

* specific fragmentation information.

3.4 Conventional vs. Z-spray probe interface: The latest models of Micromass Quattro 11
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 conifiguration 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 operatxon of these Quattro
I triple quadrupole systems. Currently MassLynx has Windows 95 and WindowsNT 4.0
versions. All versions are similar. For more details see the manual specific to the instrument
(Micromass Quattro II triple quadrupole MassLynx or MassLynx NT User’s Guide).

4.0 WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

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

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

) ETS-8-5.1 ’  Page2of9
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4.2 Cautions:

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

4.2.2 Do not run solvent pumps to dryness.

5.0 INTERFERENCES

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

6.0 EQUIPMENT

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

6.1.1 Micromass Quattro II triple quadrupole Mass Spectrometer eqmpped 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 mu'ogen gas regulated to approx1mate1y 100 psi (House air
system)

7.1.2 HPLC analytical column, spernﬁcs to be determmed by the analyst and documented
) in the raw data,

7.1.3 Capped autovials or capped 15 mL centnfuge 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 Typlcally two method blanks, two matrix blanks, and eighteen matrix standards are .
prepared during the extractxon procedure. See ETS-8-4.1.

9.0 SAMPLE HANDLING

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

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

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

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

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

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

10.2.3 Analyze a-‘mam'x 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 venfy the contmued accuracy
of the calibration curve.

10.3.2 Analyze a mid-range callbratlon standard aﬁer every tenth sample, with a mmnnum
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), welghted
+ 1/x, not forced through zero, using MassLynx or other suitable software. :

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

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

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

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

‘MassLynx GUIDE TO DATA ACQUISITION for additional information and
‘MRM (Multiple Reaction Monitoring).

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

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

122 Usmg the Autosampler
12.2.1 Set up sample tray accordmg to the sample list prepared in Section 12.1.1.

12.2.2 Set-up the HP1 100/autosampler at the following conditions or at conditions the
analyst considers appropnate for optnnal response. Record actual conditions in the
instrument 1ogbook :

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 Z0mM

Ammonium acetate
0.00 min. 40% 60%
8.50 min. 90% 10%
11.0 min. 90% 10%
12.0 min. 40% 60%

. -+ 12.2.2.5 Press the *“Start” button.
12,3 Instrument Set-up ‘
12.3.1 Refer to ETS-9-24.0 for more details.

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

12.3.4 Set HPLC pump to “On”. Set the flow to 10 - 500 uL/min or as appropriate.
Observe droplets coming out of the tip of the probe. Allow to equlhbrate for
approx1mately 10 minutes.

12.3.5 Turn on the nitrogen. A fine mist should be expelled w1th no mtrogen leaking
around the tip of the probe. Readjust the tip of the probe if no mist is observed.

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

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

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

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

12.3.10Click on start button in the Acquls1t10n 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.

o~

- 13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations: ‘

13.1.4 Calculate matrix spike percent recoveries using the followmg equatmn

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

13.1.5 Calculate percent difference using the following equation: -

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

“13.1. 6 Calculate actual concentration of PFOS, or other ﬂuorochemlcal in matrix

(pg/mL):

(ng of PFOS calc. from std. Curve x Dilution Factor) x lug
(Initial Volume of matrix (mL) + mL of Surrogate Standard) 1000 ng
Final Volume (mL)

ETS-8-5.1 ' Page 6 of 9
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'14.0 METHOD PERFORMANCE

14.1

14.2

-14.3

14.4
14,5
14.6
147

15.0
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Method Detection Limit (MDL) and Limit of Quantitation (LOQ) are method, analyte, and
matrix specific. Please seec 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

Cahbration Curves . _
14.3.1 The * value for the calibration curve must be 0.980 or better.
Matrix Spikes '

14.4.1 Matrix splke percent recoveries are must be within i 30% of the spiked
concentrauon ‘ :

Continuing Cahbration Venﬁcatlons

14.5.1 Continuing cahbratlon venﬁcatxon percent recoveries must be +30% of the spiked -
concentration. ' .

If critena hsted in this methdd perfofménce section isn’t met, maintenance may be
performed on the system and samples reanalyzed or other actions as determined by the
analyst. Document all actions in the appropnate logbook.

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.

.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1

16.0

.0 RECORDS

16.1

16.2
163

16.4

3M Environmental Laboratory

Sample extract waste and flammable solvent is d1sposed in hxgh BTU containers, and glass
pipette waste is disposed in broken glass containers located in the laboratory.

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 87



BACK TO MAIN

Analytical Report: FACT TOX-111

ical Department Study: T-6395.14
3M Medical Depa y A o

16.5 Summarize data using suitable softwafe (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 i in study notebook the file name
and location of backup electronic data. :

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

18.0 REFERENCES

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

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

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

19.0 AFFECTED DOCUMENTS

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

20,0 REVISIONS _

. Revision . | ' ' Revision
Number. Reason For Revision - ' Date
1 Section 6.1.2 Clarification of HP1100 system components. : 104/02/99

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

Section 17.1 Changed from attachment B to A.

ETS-8-5.1 . Page 8 of 9
Analysis of Serum Extract Using ES/MS . Page 88
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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 Exu'actlon/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): Calcnlated by dwxdmg the initial volume from the concentration

Attachment A: Summary Spreadsheet ETS-8-5.1 ‘ Page 9 of 9
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Method Modification

Method: _ ETS-8-5.1
Sections modiﬁed: _ 10.3.2 and 14.5.1

Method reads:

10.3.2 -Analyzea mxd-range calibration standard after every tenth sample, with a mmmmm of one per
batch.

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

: Modify method to read'

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

14.5.1 Atleast one continuing ealibration verification per ten samples must show a percent recovety
within +/-30% of the spxked concentration.

-Effective date of modification: 4/26/99
bt 2 — itjo%/o0
‘Signature of PAI and date

EX&E?E CO;’U @? Origyina]
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Appendix D: Data Summary Tables

‘Table 9. Average Results for the Analyses of Sera Samples in the Study of the Determination
of the Presence and Concentration of PFOS in the Sera, Livers, Urine, and Feces of
Crl:CD®BR VAF/Plus® Rats Exposed to T-6295.14 via Gavage

DGO DG7 DG15 DG21 DL14 DL21 DL22
PFOS Conc. PFOS Conc. PFOS Conc. PFOS Conc. PFOS Conc. PFOS Conc. PFOS Conc.
(ng/mL) (ug/mL) {ug/mL) (Hg/mL) (ug/mL) (Hg/mL) (ug/mL)
Group | FO a,b a,b ab a,b a,b ab
0.0 mg/kg/day 0.100 0.0796 0.0742 <LLQ 0.0542 NS 0.0492™" .
Group | F1 NS NS NS NS NS 0.0531%° NS
GroupllFO | g 5420 7.04% 5.68% 2.58% 1.63% NS 0.979%
0.1 mg/kg/day ) ’ ’ )
Group Il F1 NS NS NS NS NS 1.80%° NS
Group HFO ab a,b a,b ab a,b ab
1.6 mg/kg/day 161 129 90.6 ’ 395 20.6 NS 141
Group HI F1 NS NS NS NS NS 27.1%% NS

2 PFOS concentrations are the average of samples within a dose group from all animals tested, not including samples that tested at or below
the limit of quantitation (0.04 ug/mL). Individual animal data are located in Appendix E.

b Sera analyses were conducted at a contract laboratory, but were corrected by 3M to reflect the official purity values from the Certificate of
Analysis. A revised final report from the contract laboratory will be added as an amendment to this report.

<LLQ=Less than the Limit of Quantitation
NS=Not Sampled
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Table 10. Average Results for the Analyses of Liver Samples in the Study of the
Determination of the Presence and Concentration of PFOS in the Sera, Livers, Urine, and
Feces of Crl:CD®BR VAF/Plus® Rats Exposed to T-6295.14 via Gavage

DL22

PFOS Conc.
(Hg/g)

Group 1 FO ab
0.0 mg/kg/day 0243

Group | F1 0.174%°

Group Il FO a,b
0.1 mg/kg/day 6.15

Group Il F1 5.00%

Group lll FO a,b
1.6 mg/kg/day 59.7

Group Ill F1 56.2%0

# PFOS concentrations are the average of samples within a dose group from all animals tested, not including samples that tested at or below
the limit of quantitation (0.11 pg/g). Individual animal data are located in Appendix E.

5 Liver analyses were conducted at a contract laboratory, but were comrected by 3M to reflect the official purity values from the Certificate of
Analysis. A revised final report from the contract laboratory will be added as an amendment to this report.

Table 11. Average Results for the Analyses of Urine Samples in the Study of
the Determination of the Presence and Concentration of PFOS in the Sera,
Livers, Urine, and Feces of Crl:CD®BR VAF/Plus® Rats Exposed to T-6295.14

via Gavage
DGO DG6/7 DG14/15 DG20/21 DL21/22
PFOS Conc. PFOS Conc. PFOS Conc. PFOS Conc. PFOS Conc.
(ug/mL) (ug/mL) (ug/mL) (ug/mlL) (ug/mL)
Group | FO
0.0 mgkg/day | 0.00819° 0.0100° 0.00685° | 0.00614° <LOGQ?
Group Il FO
0.1 mg/kg/day 0.0905° 0.0307° 0.0327° 0.0231° 0.00555%
Group Il FO
1.6 mg/kg/day 2.11% 0.888° 0.613° 0.340° 0.0334°

@ PFOS concentrations are the average of samples within a dose group from all animals tested, not including samples
that tested at or below the limit of quantitation (0.00295 pg/mL). Individual animal data are located in Appendix E.

<LOQ=Less than Limit of Quantitation
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Table 12. Average Results for the Analyses of Feces Samples in the Study of
the Determination of the Presence and Concentration of PFOS in the Sera,
Livers, Urine, and Feces of Crl:CD®BR VAF/Plus® Rats Exposed to T-6295.14

via Gavage
DGO DG6/7 DG14/15 DG20/21 DL21/22
PFOS Conc. | PFOS Conc. | PFOS Conc. | PFOS Conc. | PFOS Conc.
(ug/g) (ug/g) {ugfg) (g/a) (vg/g)
Group | FO 3 a a a a
0.0 mglkg/day ND ND ND ND ND
Group Il FO ab a a a a
0.4 mgkg/day 0.601 0.399 0.294 0.119 0.0522
Group Il FO 3 a a a a
1.6 mgkg/day 10.9 8.39 4.83 2.06 0.387

# PFOS concentrations are the average of samples within a dose group from all animals tested, not including samples
that tested at or below the limit of quantitation (0.0100 ug/g). Individual animal data are located in Appendix E. and
Appendix G.

bAnimal 13745F result not included in average.

ND=Not Detected
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Table 13. LOQ Values Used in FACT TOX-111 Analysis by Method and Usage Dates
Sample LOQ Laboratory Method(s) Usage Date
. 3M Environmental ETS-8-96.0
Urine 0.00295 pg/mL Laboratory ETS-8-97.0 6 October 1999
Dosage 3M Environmental
Confirmation 0.030 pg/mL Laboratory ETS-8-5.1 21 September 1999
. Battelle Memorial
Liver 0.11 pg/g Institute NO03604-A 29 October 1999
Advanced
Serum 0.04 pg/mL Bioanalytical 99VDJAO1.MI.DOC 9 July 1999
Services, Inc.
Centre Analytical 00M-023-003,
Feces 0.0100 ug/g Laboratories, Inc. revision 2 6 July 1999

3M Environmental Laboratory
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Appendix E: Data Spreadsheets

Table 14. Results of Analyses of Sera Samples in the Study of the Determination of the
Presence and Concentration of PFOS in the Sera, Livers, Urine, and Feces of
Crl:CD®BR VAF/Plus® Rats Exposed to T-6295.14 via Gavage.

DGO DG7 DG15 DG21 DL14 DL21 DL22
Sample #| PFOS Conc. | PFOS Conc. | PFOS Conc. | PFOS Conc. | PFOS Conc. | PFOS Cone. | PFOS Conc.
{ug/mL) {ug/mL) (ug/mi) (ug/mL) (ug/ml) (ug/mL) (ug/mL)
13726 0.186° 0.152° 0.145° 0.0734° | 0.0710° NS 0.0516"
13727 0.105" 0.0721° | 0.0805° | 0.0507° | 0.0551° NS 0.0447°
13728 | 0.0804° | 0.0614° | 0.0523° <LLQ® 0.0458° NS <LLQ®
13731 | 0.0727° | 0.0754° | 0.0527° NS NS NS NS
13734 0.102° 0.0556° | 0.0575° <LLQ? 0.0513° NS <LLQ?
13735 | 0.0818% | 0.0605° | 0.0496° <LLQ? <LLQ® NS <LLQ?
Group | 13736 | 0.0976° | 0.0933% | 0.0599° <L L.Q7 <LLQF NS 0.0511%
0.0 mg/kg/day 13737 | 0.0758% | 0.0663° | 0.0959° | 0.0459° | 0.0478° NS 0.0492°
13726P NS NS NS NS NS 0.0615% NS
13727P NS NS NS NS NS <LLQ® NS
13728P NS NS NS NS NS <LLQ? NS
13734P NS NS NS NS NS <LLQ° NS
13735P NS NS NS NS NS <LLQ? NS
13736P NS NS NS NS NS <LLQ° NS
13737P NS NS NS NS NS 0.0448° NS
13739 8.45° 8.21% 5.08° 1.56° 1577 NS 1.15%
13740 10.5° 6.78% 6.77¢ 3.46° 1.72° NS 1.27°
13741 10.0° 6.56" 5.76° 2327 1.30° NS 1.03°
13744 8.54° 7.93% 5.227 2.63° 1.69° NS 0.762°
13745 8.54% 6.39° 5.01° 2.02° 2.20° NS 0.942°
13746 9.59° 7.34° 5.75° 2.45° 1.75° NS 0.816°
13748 8.81% NS 4.63° 3.40° 1.17° NS 0.814°
Group i 13749 9.24° 7.44° 7.26° 2.83° 1.62° NS 1.05°
0.1 mg/kg/day| 13739P NS NS NS NS NS 2.02° NS
13740P NS NS NS NS NS 1.83° NS
13741P NS NS NS NS NS 1.62° NS
13744P NS NS NS NS NS 1.98° NS
13745P NS NS NS NS NS 1.62° NS
13746P NS NS NS NS NS 2.05° NS
13748P NS NS NS NS NS 1.50° NS
13749P NS NS NS NS NS 1.79° NS

@ Sera analyses were conducted at a contract laboratory, but were corrected by 3M to reflect the official purity values from the
Certificate of Analysis. A revised final report from the contract laboratory will be added as an amendment to this report.

<LLQ=Less than the Limit of Quantitation (0.04 (ug/mL))
NS=No sample
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Table 14. Results of Analyses of Sera Samples in the Study of the Determination of the
Presence and Concentration of PFOS in the Sera, Liver, Urine, and Feces of
Crl:CD®BR VAF/Plus® Rats Exposed to T-6295.14 via Gavage

' DGO DG7 DG15 DG21 DL14 DL21 DL22
Sample #| PFOS Conc. | PFOS Conc. | PFOS Conc. | PFOS Conc. { PFOS Conc. | PFOS Conc. | PFOS Conc.
{ug/mlL) (ug/mL) {ug/mL) (ug/mL) (ug/mL) (ug/ml) {ug/mL)
13751 134° 1297 826° 33.3° 18.3° NS 14.8°
13752 142° 146° 94.2° 30.1% 20.8° NS 16.8°
13753 184° 136° 96.8° 28.2° 18.7° NS 15.7°
13754 1719 131% 89.0° 32.1° 18.3° NS 8.19°
13755 165° 119° 108° 96.8° NS NS NS
13756 1627 137° 93.3% 34.9° 26.8° NS 17.2%
 Groupll 13758 | 1627 1247 75.1° 32.0° 23.9° NS 12.4°
1.6 mglkglday|_13759 | 171° 1157 | 859" | 285° | 176 NS 13.3°
13751P NS NS NS NS NS 30.2° NS
13752P NS NS NS NS NS 29.3° NS
13753P NS NS NS NS NS 24.5° NS
13754P NS NS NS NS NS 20.2° NS
13756P NS NS NS NS NS 41.0° NS
13758P NS NS NS NS NS 22.1° NS
13759P NS NS NS NS NS 22.7° NS

? Sera analyses were conducted at a contract laboratory, but were corrected by 3M to reflect the official purity values from the
Certificate of Analysis. A revised final report from the contract laboratory will be added as an amendment to this report.

LLQ= Limit of Quantitation (0.04 ug/mL)
NS=No sample
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Table 15. Results of Analyses of Liver Samples in the Study of the Determination
of the Presence and Concentration of PFOS in the Sera, Liver, Urine, and Feces

of Crl:CD®BR VAF/Plus® Rats Exposed to T-6295.14 via Gavage

DL22
Sample# | PFOS Conc.
(ug/g)
13726 0.295°
13727 0.371%
13728 0.258°
13731 0.257°
13734 0.188°
13735 0.217°
Group| 13736 0.165°
0.0 mgkg/day 13737 0.189°
13726P 0.367°
13727P 0.137°
13728P 0.122¢
13734P 0.135°
13735P 0.1372
13736P BLOG?
13737P 0.148°
13739 5.22°
13740 5.84°
13741 7.19°
13744 5.41°
13745 5.91°
13746 5.97°
13748 5.86°
Group 1| 13749 7.77°
0.1 mg/kg/day 13739P 5.49°
13740P 511°
13741P 4.19°
13744P 547°
13745P 5.30°
13746P 5.24°
13748P 4.34°
13749P 4.90°

2 Liver analyses were conducted at a contract laboratory, but were corrected by 3M to reflect the official purity values from the
Certificate of Analysis. A revised final report from the contract laboratory will be added as an amendment to this report.

BLOQ=Below Concentration of Lowest Standard in Calibration Curve

LOQ=0.11 yg/g
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Determination of the Presence and Concentration of PFOS in the Sera, Liver,
Urine, and Feces of Crl:CD®BR VAF/Plus® Rats Exposed to T-6295.14 via

Gavage

DL22
Sample # | PFOS Conc.

()]

13751 69.6°

13752 88.1°

13753 43 5°

13754 42.9°

13756 56.2°

13758 49.0°

Group 1l 13759 68.3°

1.6 mgkg/day [43751p 50.7°

13752P 54 6°

13753P 49.8°

13754P 62.9°

13756P 72.0°

13758P 50.6°

13759P 52.6°

¢ Liver analyses were conducted at a contract laboratory, but were comected by 3M to reflect the official purity values from
the Certificate of Analysis. A revised final report from the contract laboratory will be added as an amendment to this report.

BLOQ=Below Concentration of Lowest Standard in Calibration Curve

LOQ=0.11 1g/g
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Table 16. Results of Analyses of Urine Samples in the Study of the
Determination of the Presence and Concentration of PFOS in the Sera, Livers,
Urine, and Feces of Crl:CD®BR VAF/Plus® Rats Exposed to T-6295.14 via

Gavage
#l DGO DG6/7 DG14/15 DG20/21 DL21/22
Sample# PFOS Conc. | PFOSConc. | PFOS Conc. | PFOS Conc. | PFOS Conc.
(ug/mL) (pg/mL) (ug/mL) {Hg/mL) (Mg/mL)
13726F |  0.00381 <LoQ <LOQ <LoQ <LOQ
13727F| <LOQ <LOQ <LOQ 0.00614 <LOQ
13728F | 0.00464 | 0.00312 <LOQ <LOQ <LOQ
- Group ! | 13731F| 0.00650 <LOQ <L0Q NS NS
0.0mglkglday[ 13734F | 0.0108 <LOQ <L0Q <LOQ <LOQ
13735F |  0.0117 <LOQ <LOQ <LOQ <LOQ
13736F | 0.0117 0.0168 <LOQ <LOQ <LOQ
13737F| <LOQ <LOQ 0.00685 <LOQ <LOQ
13739F |  0.0852 0.0454 0.0135 0.00531 <LOQ
13740F |  0.202 0.0296 0.0444 0.0230 0.00981
13741F | 0.0587 0.0256 0.0335 0.0368 0.00391
Group Il | 13744F | 0.0807 0.0257 0.0184 0.0259 <LOQ
0.1 mg/kgiday| 13745F |  0.0520 0.0394 0.0244 0.0208 <LOQ
13746F | 0.0517 0.0223 0.0642 0.0187 0.00328
13748F |  0.101 0.0248 0.0253 0.0266 <LOQ
13749F |  0.0929 0.0331 0.0384 0.0188 0.00520
13751F 1.91 1.47 0.653 0.419 0.0539
13752F 1.49 0.479 0.549 0.482 0.0472
13753F 3.33 1.69 0.520 0.0898 0.0433
Group Il | 13754F 1.48 SL NE 0.183 0.0118
1.6 mg/kg/day| 13755F | 0.859 0.403 0.953 0.363 NS
13756F 2.55 0.597 0.798 0.416 0.0279
13758F 2.74 0.438 0.273 0.558 0.0328
13759F 2.50 1.14 0.548 0.208 0.0169

<LOQ=Less than the Limit of Quantitation (0.00295(ug/mL)
ND=Not Detected

NS=No Sample

SL=Sample lost during extraction

NE=No sample extract remaining fo perform dilution
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Table 17. Results of Analyses of Feces Samples in the Study of the Determination of the Presence and
Concentration of PFOS in the Sera, Livers, Urine, and Feces of Crl:CD®BR VAF/Plus® Rats Exposed to

T-6295.14 via Gavage
Prior to DG6/7 DG14/15 DG20/21 DL21/22
Sample # Cohabitation | pPFOSConc. | PFOS Conc. | PFOSConc. | PFOS Conc.
PFOS Conc. (ug/g) (Hg/9) (ug/g) (ug/g) (Mg/g)
13726F ND ND ND ND 0.0204
13727F ND ND ND ND ND
13728F ND ND ND ND ND
Group | 13731F ND ND ND NS NS
0.0mg/kg/day | 13734F ND ND ND ND ND
13735F ND ND ND ND ND
13736F ND ND ND ND ND
13737F ND ND ND ND ND
13739F 0.810 0.514 0.298 0.133 0.0674
13740F 0.664 0.537 0.311 0.0668 0.0693
13741F 0.394 0.318 0.308 0.165 0.0389
Group li 13744F 0.402 0.309 0.416 0.0883 0.0729
0.1 mg/kg/day 13745F 2.72°0.904° 0.382 0.294 0.0650 0.0339
13746F 0.688 0.389 0.345 0.113 0.0609
13748F 0.703 0.322 0.204 0.157 0.0508
13749F 0.546 0.420 0.176 0.163 0.0231
13751F 10.8 8.51 5.00 1.61 0.513
13752F 10.8 9.61 6.31 2.08 0.731
13753F 12.3 9.03 4.02 1.42 0.327
Group lll 13754F 13.5 8.86 3.80 1.69 0.295
1.6 mg/kg/day 13755F 8.57 12.2 5.65 4.29 NS
13756F 10.8 6.70 513 2.02 0.336
13758F 9.41 7.65 5.30 1.97 0.211
13759F 10.9 447 3.41 1.38 0.296

“Questionable residue found: re-extracted for confirmation.

bRe-extracted value. Animal 13745F values were not included in the average values in Table 12.
LOQ=0.0100 pg/g

ND=Not Detected

NS=No Sample
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Appendix F: Example Calculations

Formula Used for Urine Analyses in Study FACT TOX-111

1.0ug

AR (ng/mL) x DF x SC x x PC = Reported Concentration (ug/mL)
1000ng

Calculation Used for Group ll DG 14-15, Animal Number 13739F

Oug

1.
16.79 (ng/mL) x 1 x 0.9275 x x 0.864 =0.0135 (pg PFOS/mL urine)
1000ng

AR—Analytical result from MassLynx summary
DF—Dilution factor

SC—PFOS salt correction constant (0.9275)
PC—PFOS purity correction factor (0.864)
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Appendix G: Contract Laboratory Reports

This appendix includes the following contract laboratory reports:

Advanced Bioanalytical Services, Inc., Quantitative Determination of
Perfluorooctanesulfonate (PFOS) in Rat Serum from Study #FACT-TOX-111 Using
Turbo lon Spray LC/MS, ABS Report Number 99ADJA03.MI.DOC (19 pages).

Advanced Bioanalytical Services, Inc., “Method Validation for the Quantitation of
Perfluorooctanesulfonate (PFOS) in Rat Serum by Turbo lon Spray LC/MS,” ABS
Report Number 99VDJA01.MI.DOC (50 pages).

Battelle Memorial Institute, Study Number N0O03296-G, Oral (Gavage)
Pharmacokinetic Recovery Study of PFOS in Rats Final Report, (58 pages).

Centre Analytical Laboratories, Inc., Centre Study Number 023-017, Oral (Gavage)
Pharmacokinetic Recovery Study of PFOS in Rats, (93 pages).

3M Environmental Laboratory Page 102



BACK TO MAIN

3M Medical Department Study: T-6395.14 : : Analy’ucal Report: FACT TOX-111
’ ' ' : LRN-U2994
| Ml ADVANCED
BIOANALYTICAL
SERVICES, INC. _ :
BIOANALYTICAL REPORT
Title: Quantitative Determination of Perfluorooctanesulfonate
: (PFOS) in Rat Serum from Study #FACT-TOX-111 Using
Turbo Ion Spray LC/MS '

Date: 11 October 1999
Authors: David J. Anderson, M.S.

Amie J, Prince, B.S.
Holly D. Ross, M.S.

Prepared For: . 3M Environmental Technology
: and Safety Services
St. Paul, MN 55133-3331
w oL ABS Report No.: 99ADIA03. MLDOC
Study Protocol: FACT-TOX-111
Number of Pages: 19

Summary and Conclusions

The concentration of perfluorooctanesulfonate (PFOS) was determined in rat serum
samples collected during the study #FACT-TOX-111 using a sensitive, specific, accurate,

and reproducible analytical method developed by Advanced BioAnalytical Services, Inc.,
Ithaca, NY.

Rat serum samples (50 ul) were extracted by a HquidJiquid extraction procedure to
isolate PFOS and the internal standard, 1H,1H,2H,2H-perflucrooctane sulfonic acid
(Tetra-H-PFOS). Following evaporation and reconstitution, sample extracts were

analyzed by turbo ion spray th.ld chromatography/mass spectrometry (LC/MS) in the
negative ion mode.

All samples were successfully analyzed within four runs. The lower limit of quantitation
was 0.05 pg/mL for PFOS. The precision of this assay (RSD) as determined from the
analysis of quality control samples for PFOS was <3.61%. The precision of this assay
(RSD), as determined from the calibration standards for PFOS was <5.08%. The relative
error (RE) of the assay, as determined from the analysis of the quality control samples

ranged from 2.38 to 12.7%. The RE of the assay, as determined from the analysis of
calibration standards ranged from -5.31 to 10.5%.

15 Catherwood Road = |thaca, New York 14850 = (607) 266-0665 ®» Fax (607) 266-0749
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ADVANCED BIOANALYTICAL SERVICES

SIGNATURE PAGE
Title: Quantitative Determination of Perfluorooctanesulfonate (PFOS) in
' Rat Serum from Study #FACT-TOX-111 Using Turbo Ion Spray

LC/MS

ABS Report No.: 99

Reportedby: - AR ILacT 1999
David J. Andérson, M.S. Date
Research Scientist ‘

:
e

s
3
N

A Reviewed by: Wm M {/ 06[ ??

Melissa Mapes, A.S. Date
Associate Auditor )
.Authorized for ‘ -
Release by: O{ W\ Jr 295
John R | Perkins, Ph.D. - Date

Assistant Scientific Director

Accepted by:
Kris Hanson, Ph.D. Date
3M Study Director :
ADVANCED . Page 2 of 19 99ADJA03.MLDOC
BIOANALYTICAL .
SERVICES, INC.
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QAU STATEMENT
Periodic inspections of the bioanalytical portion of study #FACT-TOX-111 were
conducted by the Quality Assurance Unit of Advanced BioAnalytical Services (ABS) for
compliance with EPA GLP regulations (40 CFR Part 792).
The study was inspected on the following dates:

25 June 1999; 7, 21 July 1999; 31 August 1999.

Results of the inspéction were reported to ABS Management and Project Team Leader
on:

25 June 1999; 7, 21 July 1999; 31 August 1999,

Results of the inspections were reported to the Study Director on 2 September 1999,

Ky

"Based on the inspections and the data reviewed, this report is a completé and accurate
representation of the data.

Dda s HoeT 99

Melissa Mapes, A.S Date
Associate Auditor
m ADVANCED - Page 3 of 19 99ADJA03.MILDOC
BIOANALYTICAL - .

SERVICES, INC.
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1. INTRODUCTION.

1.1.  Study Description and Objective

The objective of this study was to determme the concentrations of
perfluorooctanesulfonate (PFOS) in rat serum samples collected during the study #FACT-
TOX-111, “Oral (Gavage) Pharmacokinetic Recovery Study of PFOS in Rats.” Rat serum
samples were analyzed using a liquid-liquid extraction and turbo ion spray liquid
chromatography/mass spectrometry (LC/MS) assay.

2. METHODS
2.1. Analytical Procedure(s)

PFOS concentrations were determined in rat serum according to the validated LC/MS
method (1). Serum samples (50 pL) were extracted by a liguid-liquid extraction
B . procedure using ethy!l acetate to isolate PFOS and the internal standard (IS),
; " 1H,1H,2H,2H-perfluorooctane sulfonic acid (Tetra-H-PFOS) from rat serum. Following
* evaporation to dryness and subsequent reconstitution, sample extracts were separated by
reversed-phase chromatography on a 2 x 50 mm (5 pm) Betasil™ C,, column (Keystone
Scientific, Inc., Bellefonte, PA) with an initial mobile phase of 55% Eluent A (10:90
methanol:2 mM ammonium acetate) and 45% Eluent B (90:10 methanol:2 mM
ammonium acetate). PFOS concentrations were determined by turbo ion spray liquid
- chromatography/mass spectrometry (LC/MS) in selected ion monitoring (SIM) mode.
The negative ions monitored were:

m/z = 499.0 for PFOS [M-KT ,
n/z = 427.0 for Tetra-H-PFOS [M-H]

Study sample concentrations were determined from a weighted (1/y%), quadratic
regression of peak area ratios (peak area of PFOS/peak area of Tetra-H-PFOS) versus
nominal concentration of ten calibration standards. The nominal concentrations of the
calibration standards were 0.05, 0.1, 0.25, 0.5, 1, 2, 4, 8, 16, and 20 pug/mL PFOS.

The lower limit of quantitation (LLQ) for this assay was determined to be 0.05 pg/mL
PFOS. Quality control (QC) serum samples at three different concentrations (0.2, 6, and
18 pg/mL PFOS) were analyzed with each assay batch in replicates of four. Dilution QC
samples (QC4, 100 ug/mL) were prepared at each dilution that was used during a
particular assay and were analyzed with each assay batch in replicates of four as needed.

The acceptance criteria for calibration standards stipulated that the back-calculated
concentrations of at least three-fourths of the individual calibration standard replicates
"must not deviate more than +15% from their nominal concentration (except at the LLQ).
At least one duplicate at the LLQ must exhibit a deviation within +20% of the nominal

ADVANCED - Page 6 of 19 99ADJA03.MLDOC
BIOANALYTICAL : :
SERVICES, INC.
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concentration . The coefficient of determination (") must be 20.98. The acceptance
criteria followed are in accordance with ABS Standard Operating Procedures.

" The acceptance criteria for the quality control samples stipulated that at least two-thirds
of the individual QC sample replicates must not deviate more than +15% from their
nominal concentrations. At least one replicate at each QC concentration must exhibit a
deviation within +15%. ‘

A summary of the sample and assay information for study #FACT-TOX-111 is given in
Table 1.

2.2.  Assay Site

-

All samples were analyzed at Advanced BioAnalytical Services, Inc., Ithaca, NY.

h . 2.3. Data Processing

The data were collected using turbo ion spray LC/MS selected ion monitoring (SIM) in
the negative ion mode. Peak areas were integrated by the PE SCIEX program MacQuan,
version 1.4, residing on a Macintosh computer. Following peak area integration, the
results tables from MacQuan were saved as text files and uploaded to the ABS file server
where a weighted (1/y”) quadratic regression was performed using the software package
Watson (v 5.3.1.01 PSS, Inc., Wayne, PA 19087). Calculations were performed on
unrounded numbers. All calibration standard and QC results were rounded to no less than
three significant figures before reporting.

3. RESULTS

3.1.  Assay Performance

The performance of the assay for PFOS as determined from the analysis of daily quality -
control samples is documented in Table 2. The inter-assay precision (RSD) of quality
control samples ranged from 2.78 to 3.61% for PFOS. There was no marked inaccuracy

in the results from these quality control samples; the relative error (RE) ranged from 2.38
to 12.7%.

The performance of daily calibration curves is documented in Table 3. The inter-assay
precision (RSD) of the standards ranged from 1.52 to 5.08% for PFOS. There was no
marked inaccuracy in the results from these standards; the relative error (RE) ranged
between -5.31 to 10.5%.

' ADVANCED - Page 7 of 19 99ADIAD3.ML.DOC
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. The slope, y-intercept, and coefficient of determination (%) for each analytical run are
presented in Table 4. The r* values ranged from 0.9959 to 0.9977 for PFOS in rat serum.

All ABS personnel assigned to analyze samples for this project were required to
successfully extract quality control (QC) samples and calibration standards. Resuits of
the extraction were reviewed by a trained analyst against the pre-defined acceptance
criteria for this assay. Results are maintained in the study records of ABS.

3.2.  Analytical Results for Study #FACT-TOX-111

PFOS concentrations in rat serum from Study #FACT-TOX-111 are presented in Tables 5
through-7. All data were rounded to no less than three significant figures before reporting
in Tables 5 through 7. Study samples requiring repeat analysis for Study #FACT-TOX-
111 are presented in Table 8.

e . 4 SUMMARY AND CONCLUSIONS

L The concentration of PFOS was determined in rat serum samples collected during the
study #FACT-TOX-111.

PFOS was isolated from serum by a liquid-liquid extraction procedure and determined by
LC/MS.

The quality of the determinations was satisfactory throughout. The LLQ was 0.05 ng/mL
PFOS. The precision of the assay, as determined from the analysxs of quality control
samples was <3.61% for PFOS.

5. DATA RETRIEVAL

The calculated concentration data from the analysis of rat serum samples for Study
#FACT-TOX-111 are maintained on file in the archives of the Advanced BioAnalytical
Services, Inc., Ithaca, NY in ABS Notebook 2325.

6. REFERENCES

1. Advanced BioAnalytical Services Validation Report 99VDJA01.MLDOC.
Method Validation for the Quantitation of Perfluorooctanesulfonate (PFOS) in
Rat Serum by Turbo Ion Spray LC/MS. David J. Anderson, M.S. Amie J. Prince,
B.S., and Holly D. Ross, M.S. 26 August 1999,

ADVANCED : Page 8 of 19 99ADJA03.MLDOC
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Table 1: Summary of Sample and Assay Information for Protocol FACT-TOX-

111

Species/Matrix:

Sample Collection and Storage Information:

Anticoagulant/Stabilizer:
Reported Sample Collection Dates:

Dates Received at ABS:
Storage Temperature at ABS: ~

Assay Information:
Assay Period:

*e
s

A o Analyte:

Analytical Standard:
Lot No:
Source:

Internal Standard;

Lot No:
Source:

Calibration Range:
Regression Method:
Weighting Factor:

Lower Limit of Quantitation:
Upper Limit of Quantitation:

Rat/Serum

None

12 January 1999 to
20 February 1999
16 June 1999

- ~20°C

9 July 1999 to
14 July 1999

Potassium
perfluorooctanesulfonate
(PFOS)

PFOS
171
3M

1H,1H,2H,2H-
perfluorooctane sulfonic acid
(Tetra-H-PFOS)

59909

3M

quadratic
1y?

0.05 pg/mL
20 pug/mL

ADVANCED Page 9 of 19
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Table 2: Inter-Assay Precision and Accuracy for PFOS Quality Control
Samples in Rat Serum for Study #¥FACT-TOX-111
PFOS Concentration (ug/mlL)
Run No. QC1 QC2 QC3 QC4 QC4
0.2 6 18 100 100 -
(1in 10 Dllutlon) (1 in 20 Dilution)
1 0.232 6.17 18.2 NA NA
0.212 6.28 184 NA NA
0.210 6.11 18.2 NA NA
0.216 5.97 18.2 NA NA
2 0.216 6.00 18.1 NA NA
: 0.227 6.09 19.0 NA NA
0.224 6.07 19.8 NA NA
0.219 6.18 18.5 NA NA
3 0.211 5.97 18.8 116 NA
; 0.210 5.84 18.2 114 NA
* _ 0.217 6.07 18.8 113 NA
. v 0.214 . 599 17.9 106 NA -
' 4 0.222 6.48 19.3 NA 112
0.233 6.23 19.7 NA 109
0.214° 6.54 19.6 NA 117
0.225 6.30 18.5 NA 113
Mean 0.219 6.14 18.7 112 113
RSD (%) 3.43 3.08 3.28 3.61 2.78
RE 9.39 2.38 3.86 12.3 12.7
RSD = (SD/Mean) x 100%
RE = [(Mean—Nommal)/Nonnnal] x 100%
NA: Not applicable. -
Page 10 of 19 99ADIA03.MLDOC
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Table 4: Calibration Curve Statistic§ for the Determination of PFOS in Rat
Serum for Study #FACT-TOX-111
Run No. Quadratic Linear Intercept Coefficient of
' Coefficient (A) | Coefficient (B) © Determination
()
1 -0.0004154 0.1025 -0.0006090 0.9977
2 -0.0005419 0.1001 -0.0004172 0.9959
3 -0.0006070 0.1046 -0.0001313 0.9968
4 -0.0002665 0.1036 - -0.0004533 0.9966
Mean -0.0004577 0.1027 -0.0004027 0.9968
y = Ax* +Bx + C, weighted 1/y’
“
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FOR: 3M Environmental Technology and Safety Services
DATE:. 26 August 1999
. TITLE: - METHOD VALIDATION FOR THE QUANTITATION

OF PERFLUOROOCTANESULFONATE (PFOS) IN
RAT SERUM BY TURBO ION SPRAY LC/MS

 ABSTRACT

A sensitive, specific, accurate, and reproducible analytical method was developed by
Advanced BioAnalytical Services, Inc., Ithaca, New York to quantitate
perfluorooctanesulfonate (PFOS) in rat serum samples. Serum samples (50 pL) were
extracted by a liquid-liquid extraction procedure to isolate the analyte from rat '
serum.‘Sample extracts were reduced to dryness, reconstituted, and analyzed By turbo
ion spray liquid chromatography/mass spectrometry (LC/MS) in the negative ion
mode. The assay demonstrated a lower limit of quantitation (LLQ) of 0.05 pg/mL
using 50-uL sample aliquots. The calibration curves were fit from 0.05 pg/mL to

20 pg/mL for PFOS by a weighted (1/y®) quadratic equation. The coefficients of
determination of the calibration curves ranged from 0.9962 to 0.9965.

Precision and accuracy quality control (QC) samples were prepared at concentrations
0of 0.2, 6, and 18 pg/mL PFOS. Quality confrol (QC) samples were prepared at a
concentration of 100 pg/mL PFOS for partial volume anaiysis. The intra: and inter-
assay precision (RSD) results calculated from all QC samples ranged from 1.92% to
4.87% for PFOS. The intra- and inter;assay accuracies (RE) calculated from QC -
samples ranged from -3.58% to 5.58% for PFOS. The mean extraction recoveries
were from 87.6% to 100% for PFOS and 89.9% for the internal standard {as).

PFOS was measured as stable in rat serum for up to 24 hours at ambient temperature.

PFOS was measured as stable in rat serum at —20 °C, currently for up to 33 days, and

ADVANCED
' m BIDANALYTICAL Page 2 of 50 99VDJA01.MLDOC
SERVICES, INC.

3M Environmental Laboratory

Page 123



BACK TO MAIN

3M Medical Department Study: T-6395.14 | t Analytical Report: FACT TOX-111

LRN-U2994

after three freeze/thaw cycles. Reliable results were obtained for sample extracts

reinjected 27 hours after initial reconstitution.
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QAU STATEMENT

Periodic inspections of the method validation for the quantitation of PFOS in rat
serum were conducted by the Quality Assurance Unit of Advanced BioArialytical
Services (ABS) for compliance with EPA GLP regulations (40 CFR Part 792).

The study was inspected on the following dates:
‘13, 21 May 1999; 7, 8, 14, 15 June 1999; 1, 2 July 1999; 3, 4 August 1999.

Results of the inspections were reported to ABS Management on: A
13,21 May 1999; 7, 8, 14, 15 June 1999; 1, 2 July 1999; 3, 4 August 1999.

Results of the inspections were reported to the Study Director on 5 August 1999.

Based on the inspections and the data reviewed, this report is a complete and

accurate representation of the data.

Kathleen Cormack, B.S. " Date S
Quality Auditor
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1. INTRODUCTION

The purpose of this report is to describe the method valid;ation for the quantitative
determination of perfluorooctanesulfonate (PFOS)'in rat serum samples after
modification of a previous method (1). The objectives of the method validation were
to validate a simple extraction procedure, determine the lower limit of quantitation
for foutine analysis, determine the extraction recoveries of the analyte and internal
standard (IS), determine the analyte stability in rat serum at ambient temperature,
long-term freczer storage, and over three fréeze/thaw cycles, and to provide specific,
" accurate, and reproducible quantitétive results by turbo ion spray liquid v

chromatographjr/mass spectrometry (LC/MS).

2. EXPERIMENTAL

" 2,1. CHEMICALS AND MATERIALS

Perﬂuorooétanesulfonate (PFOS, Lot# 171) was obtained from -3M, Inc. The internal
standard (IS) for PFOS was 1H,1H,2H,2H-perfluorooctane sulfonic acid (Tetra-H-
PFOS). The internal standard (Lot# 59909) was obtained from 3M, Inc. A. detailed -

list of chemicals and materials is found in Appendix A.

Stock and working solutions which were used to prepare the calibration curves for
‘the analytes were prepared as described in Appendix A. Stock solutions used in the
preparation of quality control (QC) samples were prepared separately from those

used in preparation of the calibration curves.

Preparation of all solutions used during extraction and analysis are described in

Appendix A.

2.2. LC/MS INSTRUMENTATION

The liquid chromatography/mass spectrometry system consisted of two LC-10AD
pumps (Shimadzu, Columbia, MD 21046), a SCL-10A pump controller (Shimadzu,
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Colummbia, MD 21046), a WISP 717plus autosampler (Waters Associates, Millipore
Corporation, Milford, MA 01757), a Betasil C,4 (2 x 50 mm, 5 pm) column
(Keystone Scientific, Inc., Bellefonte, PA 16823), and a PE SCIEX API 365 mass
spectrometer (PE' SCIEX, Concord, Ontario). A detailed list of the instrumentation
and instrument conditions is found in Appendix A. '

2.3. SAMPLE PREPARATION AND EXTRACTION PROCEDURE

"For each analytical run (tray), duplicate 50--p,L aliquots of the calibration curve'
samples were prepared as described in Appendix A. The nominal (theoretical)

~ concentrations of PFOS in the calibration _éurves were 0.05, 0.1, 0.25,0.5,1,2,4, 8,
16, and 20 pg/mlL. o

Rat serum qﬁality control samples were prepared in advance of the validation study
at nominal (theoretical) concentrations of 0.2, 6, and 18 pg/mL for QC1, QC2, and
QC3, respectively, as detailed in Appendix A. A dilution QC (QC4, 100 pg/mL) was
prepared at a concentration exceeding the upper limit of the calibration curve range -

(20 pg/ml), and was assayed using a 10-fold dilution for partial volume analysis.

Calibration standards and QC samples were extracted by the procedure defailed in
i Appendix A.

2.4. . RAT SERUM VALIDATION DATA

The data were collected using selected ion monitoring (SIM) turbo ion spray LC/MS
in the negative ion mbde. Peak areas were integrated by the PE SCIEX program
MacQuan, version 1.4, residing on a Macintosh computer. Following peak arca
integration, the results tables from MacQuan were saved as text files and uploaded to
the Advanced BioAnalytical Services (ABS) file server where a weighted (1/y°)
quadratic regression was performed using the software package Watson v 5.3.1.01
(PSS, Inc., Wayne, PA 19087). All data were rounded to no less than three
significant figures by ABS prior to reporting in Tables 1 through 11. The data for
the rat serum validation are stored in ABS Notebook 2304.
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All calculations were based on the peak area ratio of the analyte to the internal
standard. Concentrations of each analyte in quality control samples were determined

by inverse prediction from the calibration curve.

2.5. AsSAY EVALUATION

2.5.1.  Intra-and Inter-Assay Accuracy

| _'The intra- and inter-assay accuracy of the method was assessed by determining the
relative error observed in the analysis of quality control samples. The mean
concentration for each quality control level was divided by the theoretical
concentration. One was subtracted from the résult, converted to percent and
expresséd as RE. QCI through QC3 were assayed in replicates of five. In additio_n,
" the RE waé reported for standards at all levels over three runs. ‘

2.5.2. Intra- and Inter-Assay Precision

The intra- and inter-assay precision of the method was assessed by determining the
Relative Standard Deviation (RSD) observed for quaﬁty control sample data. The
mean concentration and RSD were calculated for the first run and over three runs for
iniré—assay and inter-assay precision, respectively. QC1 through QC3 were assayed
in replicates of five. In aadition, the RSD was reported for standards at all levels

over three runs.

2.5.3. Partial Volume Analysis

The effect of dilution on the analysis of PFOS in rat serum was determined by partial
volume analysis. QC4 (100 pg/mL) was prepared containing PFOS at approximately
five times the upper limit of quantitation (ULQ). Five replicates of QC4 weré
diluted ten-fold and analyzed. The RSD and RE were reported.
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2.54.  Lower Limit of Quantitation (LLQ)

Rat serum control samples from sixvseparate individuals were spiked with PFOS at a
concentration of 0.05 ug/mL. The LLQ was determined by obtaining the back-
calculated concentrations from these control samples. The overall mean, RSD, and

RE were also calculated.

2.5.5. Selectivity

The selectivity of the assay was determined by LC/MS. To menitor for interference
from the biological matrix, rat serum samples containing neither the analyte nor the -

internal standard (control blank) were assayed with all experiments.

2.5.6. Carrydver Evaluation

The carryover of analyte from one injectioﬁ to the next was assessed by analyzing a
control blank injected immediately after a high calibration standard (STD10,
20 pg/mlL). .

2.6. STABILITY OF PFOS IN QUALITY CONTROL SAMPLES

, QCl throngh QC3 were used to determine the stability of the analjzte during sample
storage, extraction, and analysis.

2.6.1. Ambient-Temperature Stability of PFOS in Rat Serum

"The stahility of PFOS was evaluated by storing QC samplés at each concentration
level at ambient temperature (ca. 25 °C) for nominal timepoints of 0, 2.5, 6, and 24

hours after thawing. All QCs were assayed in replicates of five.
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2.62.  Freezer Stability of PFOS in Rat Serum at —20 °C

| The freezer stability of PFOS was evaluated by storing QC samples at each
concentration level at —20 °C for 7, 13, and 33 days. Additional freezer stability
timepoints will be reported in an addendum to this report. All QCs were assayed in

replicates of four.

2.6.3. Freeze/Thaw Stability in Rat Serum

The stability of PFOS was evaluated afier three ﬁ'eeze/thaw cycles. The mean
concentrations of the QC samples after three freeze/thaw cycles (i.e., at least 2 hours
frozen storage at the nominal temperature of 20 °C followed by thawing at ambient
temperature for 30 minutes) were compared to the mean concentrations of freshly

thawed QC samples. All QCs were assayed in replicates of five.

2.7. REPRODUCIBILITY OF REINJECTING EXTRACTED SAMPLES -

The reproducibility of reinjecting reconsututed serum extracts was investigated by
reinjecting a set of previously-assayed standards and QC samples which had been
stored afier injection at approximately 25 °C for 27 hours. The RE of the QC
samples was used to assess processed sémple stability in the recénstitgtidn solution,

All QCs were assayed in replicates of five.

2.8. EXTRACTION RECOVERY

" The extraction recovery of PFOS from rat serum was determined by comparing the
peak area ratio (PAR) of samples (0.25, 4, and 16 pg/mL) spiked after extréctidn
(post-extract) with the PAR of samples spiked before extraction (pre-extract). The
internal standard was spiked post-extraction for all samples. The recovery of the
internal standard (4 pg/mL) was assessed following a similar approach using PFOS
as the reference. The extraction recovery (% Recovery) was deterniined by dividing
the pre-extract PAR by the post-extract PAR and expressing the result as a

percentage. Five replicates were used at each concentration level.
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3. RESULTS AND DISCUSSION

' A quantitative analytical procedure using turbo ion spray.,LC/MS' in the negative ion

. mode was developed to meet the high sensitivity, specificity, and reproducibility
requirements for the determination of PFOS in rat serum. The full-scan single MS
rmass spectrum of PFOS showed an abundant [M-K] ion at m/z = 499 (Figure 1).
The full-scan single MS mass spectrum of Tetra-H-PFOS showed an abun’dant‘
[M-H]' ion at m/z = 427 (Figure 2). | |

The following selected ion monitoring (SIM) was used to quantify the analytes in rat

serum.
PFOS , | m/z = 499.0
" Tetra-H-PFOS (IS) " m/z=427.0

The peak labeling: of full-scan data does not accurately represent the performance of
the instrument in SIM mode. The SIM ions were derived from separate experiments
using narrow-range scanning, which more accurately depicts the operation of the
instrument in the SIM mode. The mass chromatograms of a representative control
blank rat serum extract are shown in Figﬁre 3. Mass chrométograms from a
representative control rat serum extract containing only the mtemal standard (zcro

sample), are shown in Figure 4.

Figures 5 and 6 are mass chromatograms of representative extracts from calibration
standards 1 and 10, respectlvely
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3.1. ASSAY EVALUATION RESULTS

3.1.1. Intra- and Inter-Assay Accuracy

The intra-assay accuracy (RE) data from QC samples ranged from -2.35 to 5.58% for
~ PFOS (Table 1). The inter-assay accuracy ranged from -3.58 t0 4.95% for PFOS
(Table 2). These data indicate acceptable intra- and inter-assay accuracy for the

determination of PFOS in rat serum.

31.2.  Intra- and Inter-Assay Precision

The intra-assay precision data (RSD) ranged from 1.99 to 3.28% for PFOS at all QC
concentration levels (Table 1). The inter-assay precision results from QC samples

- ranged from 1.92 to 4.87% for PFOS (Table 2). The RSD ranged from 0.613 to
4.38% for calibration standards at all levels (Table 3). These data indicate acceptable

.intra-and inter-assay precision for the determination of PFOS in rat serum.

3.1.3.  Linearity

The calibration curves were fit by a weighted (llyz) quadratié regression.
Coefficients of determination (r”) were >0.9962 for PFOS in rat serum. The

calibration curve statistics are showh in Table 4. .

3.1.4. Partial Volume Analysis

The results of partial volume analysis of QC4 is shown in Table 5. The precision |
(RSD) of QC4 samples diluted 1 in 10 was 2.71%. The accuracy was 5.89%. These
data indicate acceptable accuracy and precision for partial volume analysis for the

determination of PFOS in rat serurh.
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3.1.5. Lower Limit of Quantitation (LLQ)

Table 6 shows the lower limit of quantitation (LLQ) data. The serum LLQ
experiment demonstrated that 0.05 ug/mL is an acceptable LLQ for PFOS. The
precision (RSD) was 4.95% for PFOS. The RE was 4.57%.

3.1.6. Selectivity

The assay was specific for PFOS. No chromatographic interferences were observed
in any of the control serum samples analyzed (Figure 3). The control blanks and
zero samples did show some evidence of small chromatographic peaks at the
retention times of the analyte. These peaks were not quantiﬁablé as they were below
the lower limit of quantitation (LLQ). '

' 31.7.  Carryover Evaluation

Carryéver of PFOS and the IS was evaluated by injection of an extracted rat serum
control blank following an injection of an extracted high standard (STD 10). The

| response for the small chromatographic peak at the retention time for PFOS was
comparable to the response of a rat serum control blank injected before the high
standard. Thus, carryover is negligible for PFOS. There was no evidence of
carryover for the internal standard. - '

3.2. © STABILITY OF PFOS IN QUALITY CONTROL SAMPLES

3.2.1. »Amb'ient Temperature Stability of PFOS in Rat Serum

The results of the ambient stability of PFOS in QC samples are shown in Table 7.
The mean predicted concentrations deviated from -4.45 to 10.5% from the O-hour
values for all QC levels and time points. Based on these data, PFOS was stable in rat

serum for up to 24 hours at ambient temperature.
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3.2.2. . Freezer Stability of PFOS in Rat Serum at —-20 °C

The results of the long-term stability of PFOS in QC samples stored at ~20 °C are
presented in Table 8. The PFOS concentrations deviated from 0-hour values from
-2.76 10 12.3% for all QC levels stored up to 33 days.

Results of freezer storage aﬁer two, four, and eight months will be reported as an
addendum to this report. ' '

32.3.  Freeze/Thaw Stability of PFOS in Rat Serum

The results of thé freeze/thaw stability of PFOS in QC samples after three
freeze/thaw cycles is shown in Table 9. PFOS was stable after three freeze/thaw
cycles with deviations ranging from —1.38% to 10.1% from the O-cycle samples for
all QC levels (Table 9). '

3.3. REPRODUCIBILITY OF REINJECTING EXTRACTED SAMPLES

The results of reinjecting reconstituted samples coﬁtaining PFOS after storage fo;* 27
hours at approximately 25 °C in reconstitution solution are shown in Table 10.

Reinj ecting processed samples after 27 hours in reconstitution solution was
appropriate with RE values ranging'from -6.33 to 4.59% at 27 hours for all QcC

levels.

3.4. EXTRACTION RECOVERY

The mean recoveries of PFOS and Tetra-H-PFOS are shown in Table 11. The mean
recoveries ranged from 87.6 to 100% for PFOS. The mean recovery for Tetra-H-
PFOS was 89.9%. ’
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4. CONCLUSIONS

. The turbo ion spray LC/MS assay procedure for the determination of PF OS in rat
serum has proven to be sensitive, specific, accurate, and rcproducible.. Its high
sensitivity allows reliable and reproducible quantitation of PFOS down to a level of
0.05 pg/mL in rat serum based on 50-uL samples. v

5. DATA RETRIEVAL

The data for the rat serum validation are stored in ABS Notebook 2304 and in the
ABS Archives.

6. REFERENCES
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7. TABLES
Table 1: Intra-Assay Accuracy and Precision of the PFOS Assay in Rat
Serum for QC Samples :
PFOS Concentration (ug/mL)
QC1 QC2 QC3
Theoretical Conc. 0.2 6 18
Run9 . - 0.210 6.52 17.9
: 0.202 6.31 . 18.0
0.206 6.17 16.7
0.205 6.32 18.0
0.194 6.35 17.3
Mean 0.204 6.34 17.6
RSD (%) 293 . 199 . 3.28
RE (%) 1.77 5.58 ~2.35

RSD = (SD/Mean) x 100
RE = [(Mean/Theoretical)-1] x 100
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Table 2: Inter-Assay Accuracy and Precision of the PFOS Assay in Rat
Serum for QC Samples from Three Validation Runs
PFOS Concentration (ug/mL)
.QC1 QC2 - QC3
Theoretical Conc. 0.2 6 18

Run 9 0.210 6.52 17.9

0.202 631 18.0 -
0.206 6.17 16.7
0.205 6.32 18.0

0.194. 6.35 17.3
Run 10 0.187 644 16.9
- 0.186 6.44 17.3
0.182 T 6.32 17.5
0.189 6.19 18.0
0.182 6.31 17.4
Run 11 0.194 6.17 18.2
’ 0.197 6.13 17.1
0.184 6.41 17.6
0.192 6.15 17.7
0.184 6.24 17.0
Mean 0.193 6.30 17.5
RSD (%) 4.87 1.92 - 2.66
RE (%) 1 -3.58 495 273

RSD = (SD/Mean) x 100 '
RE = [(Mean/Theoretical)-1] x 100
m g%\ﬁi’\l AFL_'\E(%C:AL Page 21 of 50 99VDJAG1.MLDOC
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Table 3: Accuracy and Precision of the PFOS Assay in Rat Serum for
Calibration Standards from Three Validation Runs

PFOS Calibration Standard Concentration (ug/mL)

Theoretical| STD1 | STD2 | STD3 | STD4 | STD5 | STD6 | STD7 | STD8 | STD9 | STD10 - .
Conec. 0.05 0.1 0.25 0.5 1 | 2 4 8 16 20
Run9 |0.04830.0972 ) 0.251 | 0.480 | 0.942 | 2.10 448 7.61 158 | 20.0

0.0530; 0.101 | 0.252 | 0.483 | 0.938 | 2.13 455 7.70 | 162 | 199

Run 10 | 0.0491 | 0.09511 0.239 | 0.469 | 0.954 | 2.16 4.58 805 | 159 | 196 -

0.0542 | 0.101 | 0.251 | 0479 | 0.942 | 2.11 4.43 7.87 | 157 { 20.0

Run 11 |0.0510}0.0960 | 0.251 | 0.469 | 0.945 | 2.21 4.40 764 | 158 | 203

0.0510 [ 0.0995 | 0.252 | 0,477 | 0948 | 2.13 4,53 778 | 156 | 200
Mean |0.0511]0.0983 | 0.249 | 0.476 | 0.945 | 2.14 4.50 7.78 | 15.8 | 20.0

RSD (%) | 4.38 | 2.65 207 1.15 | 0613 | 1.90 1.62 213 | 1227 1.08
RE (%) 220 | -1.67 | -0.207 | -478 | -5.53 | 7.05 124 | -2.80 | -1.00 |-0.0764
RSD = (SD/Mean) x 100
RE = [(Mean/Theoretical)-1] x 100
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Table 4: Calibration Curve Parameters for PFOS in Rat Serum
Run # Quadratic Coefficient Intercept Coefficient of
Coefficient (A)*| Linear (B) © Determination (r%)

9 . -0.0010769 0.13730 0.00042009 | = 0.9965
10 -0.0010516 0.14535 10.0014910 0.9962

11 -0.0012359 | 0.15173 0.00088515 0.9964
Mean -0.0011215 0.14479 0.00093206 0.9964

a: y = Ax? +Bx + C, weighted 1/y*
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Table 5: Partial Volume Analysis of PFOS in Rat Serum
PFOS Conc. (ug/mL)
Qc4
Theoretical Conc. 100
' (1 in 10 dilution)
Run 9 111 :
- 105
105
104
104
Mean 106
RSD (%) 2.71
RE (%) 5.89
RSD = (SD/Mean) x 100 -
RE = [(Mean/Theoretical)-1] x 100
g%‘fﬁ'iﬁ% CAL Page 24 of 50 99VDIAO1.MIDOC
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Table 6: Lower Limit of Quantitation of PFOS in Rat Serum
Run 11 ' PFOS
Theoretical Concentration |Conc. Found (ug/mL)
0.0548
LLQ 0.0489
(0.05 pg/mL) 0.0499
0.0554
0.0527
0.0520
Mean ' 0.0523
RSD (%) 4.95
RE (%) - 4.57

RSD = (SD/Mean) x 100,
RE = [(Mean/Theoretical)-1} x 100
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Table 7: Ambient-Temperature Stability of PFOS in Rat Serum After 24

Hours
Run 11 PFOS (pg/mL)
QC (Theoretical Conc.) | OHour | 2.5Hour | 6 Hour 24 Hour
. 0.194 0.187 | -0177 | 0.190
. QC1 - 0.197 0:181 0.179 0.187
(0.2 pg/mL) 0.184 0.184 0:180 0.191
- 0.192 0.180 | 0.183 0.182
- | o0.184 0.178 | 0.189" 0.190
Mean 0.190 0.182 0.182 0.188
RSD (%) 3.03 1.91 2.52 2.01
%DEV from 0 Hour NA -4.20 -4.45 -1.16
617 | 6.17 6.36 6.55
QC2 6.13 6.30 6.38 6.53
(6 ug/mL) 6.41 6.26 6.35 6.85.
6.15 | 628 6.22 6.66
6.24 6.24 6.11 6.81
Mean 6.22 6.25 628 6.68
RSD (%) 1.82° 0.797 1.86 2.16
%DEV from 0Hour | NA 0.525 1.05 742
18.2 180 | 181 19.1
QC3 171 18.0 18.0 19.4
(18 pg/mL) 17.6 177 17.6 19.2
; : -, : 177 179 182 | 194
' ' 17.0 18.0 18.0 19.7
Mean 17.5 17.9 180 | 194 -
RSD (%) 2.84 0719 | 126 1.19
%DEV from 0 Hour NA 2.33 2.39 10.5

NA: Not Applicable
RSD = (SD/Mean) x 100
%DEYV from 0 Hour [(X Hour Conc. - 0 Hour Conc.)/0 Hour Conc.] x 100
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Table 8: Freezer Stability of PFOS in Rat Serum at -20 °C
QC PFOS (ug/ml)
Nominal 0 Hour 7 Days 13 Days 33 Days
Concentration (Run 2)* (Run 6)* (Run 3)** (Run 16)
0.213 0.225 0.211 0.245 -
QC1 0.209 0.222 0210 0.234
(0.2 ug/mlL) 0.208 0.218 . 0.217 0.228
' 0.208 0.219 0214 .. 0232
0.207 L -
Mean : 0.209 0.221 0.213 0.235
RSD (%) 1.24 1.32 1.55 3.17
%DEYV from 0 Hour NA 5.72 1.84 12.3
6.02 6.22 5.97 6.45
QC2 : 5.71 6.15 584 . 6.13
(6ug/mlL) . 6.00 6.39 6.07 6.58
6.06 6.27 5.99 6.37
5.69 :
- Mean 5.89 T 6.26 5.97 6.38
RSD (%) . 3.08 1.62 ~1.58 2.97
%DEYV from 0 Hour NA 6.19 1.20 8.28
o 20.2 19.1 - 18.8 18.6
QC3 18.6 19.5 18.2 18.8
(18 ug/mL) - 189 19.8 18.8 : 18.7
18.2 19.3 - 179 18.7
189 = A
: : Mean 189 19.4 T 184 '18.7
5 RSD (%) 39 . - 1.37 | 2.42 ~ 0.395
%DEV from 0 Hour NA 2.52 -2.76 -1.30

NA: Not Applicable

RSD = (SD/Mean) x 100

%DEV from 0 Hour = [(Conc. - 0 Hour Cone.)/0 Hour Conc.] x 100
*From Protocol FACT-TOX-110

**From Protocol FACT-TOX-111
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Table 9: Stability of PFOS in Rat Serum After Three Freeze/Thaw Cycles
. Run 10 PFOS (ng/mL)
QC (Theoretical Conc.) 0 Cycle 3 Cycles

0.187 0.177
QC1 - 0.186 0.177
(0.2 pg/mL) 0.182 0.185

0.189 0.185
0.182 0.189
Mean 0.185 0.182

RSD (%) 1.70 3,12

%DEV from 0 Cycle NA -1.38
6.44 6.59

QC2 6.44 6.61

(6 pg/mL) - 6.32 .6.44

' 6.19 ' 6.39

: 6.31 6.40

. Mean 6.34 6.49

RSD (%) 1.66 1.63

%DEV from 0 Cycle NA 235
16.9 19.2

QC3 ' - 173 19.1

(18 pg/ml) - 17.5 19.2

18.0 19.6

. 174 18.7

Mean 174 19.2

RSD (%) 2.31 1.80

%DEV from 0 Cycle | NA 10.1

" NA: Not Applicable
RSD = (SD/Mean) x 100
%DEV from 0 Cycle = [(3 Cycle - 0 Cycle)/0 Cycle] x 100
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Reproducibility of Reinjecting Extracted Samples Containing

Table 10:

PFOS after 27 Hours in Reconstitution Solution

PFOS (ug/mL)
t=0 Hours t=27 Hours
(Run 10) (Run 12).
0.187 0.187
QC1 0.186 0.182
(0.2 pg/mL) 0.182 0.188
. 0.189 0.188
0.182 0.190
Mean - 0.185 0.187
RSD (%) 1.70 1.61

RE (%) -7.50 -6.33
6.44 6.39

QC2 6.44 6.02
(6 pg/mlL) 6.32 6.19
: 6.19 6.55
6.31 6.22

Mean 6.34 6.28
RSD (%) 1.66 323
RE (%) 5.62 4.59

: 16.9 173 .

QC3 17.3 18.2
(18 pg/mlL) 175 18.1
18.0- 17.3

17.4 - 176

Mean 174 17.7
RSD (%) 231 2.40
RE (%) -3.29 -1.73

- NA: Not Applicable
RSD = (SD/Mean) x 100

RE = [(Mean/Theoretical)-1] x 100
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Table 11: Extraction Recovery of PFOS from Rat Serum -

Theoretical Conc. Pre-Extraction Post-Extraction

in serum (ug/mL) |Response (Area Ratio)|Response (Area Ratio)| % Recovery*

PFOS . 0.03160 0.02880 ~ 110
Spike 1 0.02850 0.03010 . 94.7
(0.25 ug/mL) 0.02930 0.02950 99.3
Run 14 - 0.02790 0.02930 95.2
0.03050 0.02960 103
Mean 0.02956 002946 - 100
PFOS 0.4597 . 0.5270 87.2
Spike 2 04751 0.5304 89.6
(4 pg/mL) 0.4776 0.5335 895
Run 14 04724 .| 05298 .  89.2
0.4772 0.5392 88.5

Mean 0.4724 0.5320 88.8
PFOS 1.649 1.874 - 88.0
Spike3 | 1679 1.857 90.4
(16 pg/mL) 1719 - 1.869 92.0
Run 14 1.535 1.887 81.4
1.612 , "1.864 86.5

Mean 1.639 1.870 87.6
Tetra-H-PFOS 0.4068 - 0.4460 91.2 -

Spike IS 03884 . 0.4423 - 87.8
(4 pg/mL) 0.4043 0.4445 %10
Run 13 0.3921 0.4512  86.9

- 0.4078 0.4412 92.4

Mean 0.3999 0.4450 89.9

*(Individual Response for Pre-Ext./Individual Response for Post-Ext.) x 100
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8. FIGURES

Figure 1: Full-Scan Single MS Mass Spectrum of PFOS
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Figure 2:

Relative Ion Abundance (%) .
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Full-Scan Single MS Mass Spectrum of Tetra-H-PFOS
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Figure 3: Mass Chromatograms of PFOS and its Internal Standard in
Control Blank Rat Serum Extract
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Mass Chromatograms of PFOS in a Rat Serum Extract Sample

Containing Internal Standard Only (Zero Sample) '
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Figure 5:

Relative Ion Abundance (%)
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Mass Chromatograms of Calibration Standard 1 in Rat Serum

Extract Containing PFOS (0.05 pg/mL) and the Internal

Standard
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Mass Chromatograms of Calibration Standard 10 in Rat Serum

Extract Containing PFOS (20 pg/mL) and th;e Internal Standard

“miz =427.0
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70 -
60 -
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30 -
.20 A |
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90 -
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|

1
2
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All quantitation results and figures were prepared from non-smoothed data. -

Analyte Ion Retention Time
PFOS - m/2=499.0 31 '
Tetra-H-PFOS (IS) m/z=427.0 2.9
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9, APPENDIX A: QUANTITATION OF ‘
. PERFLUOROOCTANESULFONATE (PFOS) IN RAT SERUM BY -

TURBO ION SPRAY LC/MS
AUTHORS: David J. Anderson, M.S.
Amie J. Prince, B.S.
Holly D. Ross, M.S.
TABLE OF CONTENTS
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A.1.0 CHEMICAL STRUCTURE(S)
I
: . Potassium Perfluorooctanesulfonate
Can-—-ﬁ—*O K MW = 538
0
I
—O0H 1H, 1H, 2H, 2H-Perfluorooctane Sulfonic Acid

CF1—G—G—

H, MW =428, Internal Standard

O==—tn=

A2.0 SPECIMEN(S)

This assay uses 50-uL aliquots of rat serum. Rat serum sampleés are stored at -20 °C.

A.3.0 ASSAY PRINCIPLE

PFOS and its internal standard, Tetra-H-PFOS, are extracted from rat serum samples
(50 pL) using a liquid-liquid extraction procedure. The organic layer is evaporated
to dryness and then reconstituted. An aliquot is then analyzed by turbo ion spray
liquid chromatography/mass spectrometry (LC/MS) in the negative ion mode.

A4.0 COMPOUNDS

PFOS: Lot# 171, 99.976% purity, 3M, Inc., Minneapolis, MN.
_ Tetra-H-PFOS: Lot# 59909, 90% purity, 3M, Inc., Minneapolis, MN.

A5.0 CHEMICALS

All chemicals may be substituted with that of an equivalent manufacturer and grade
of chemical.
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Acetonitrile
Ammonium Acetate

' Ethyl> Acetate
Methanol

Rhodapex mass calibration
solution

Sodium Bicarbonate

Sodium Carbonate, Annhydrous
Tetrabutylammonium Hydrogen
Sulfate

Water

: Rat Serum

"Rat Serum
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Cat# 015-4, Burdick & Jackson,
Muskegon, MI 49442

Cat# 24,019-2, Aldrich, Milwaukee, WI

53201 |
 Cat# 100-4, Burdick & Jackson,

Muskegon, MI 49442
Cat# 230-4, Burdick & Jackson,

Muskegon, M1 49442

A mixture of 0.11 mM trifluoroacetic acid
(J.T. Baker, Phillipsburg, NJ 08865), 0.52
mM Rhodapex CO-436, 1 mM ABEX EP-
110 and 1 mM ABEX EP-120 (all three
supplied by Rhone-Poulenc, Inc.,

Cranbury, NJ 08512) in 1:1
methanol:water.

Cat# 3509-01, 1. T Baker, Ph1111psburg, NJ
08865

Cat# 3604-01, J.T. Baker, Phillipsburg, NJ-
08865

HPLC Grade, Cat# J360-07, J.T. Baker,
Phillipsburg, NJ 08865 -

High Purity (NANOpure), Barnstead
Model D7331 Ultrapure Water System, -
Dubuque, IA 52001

Lampire Biological Laboratories, .
Piperville, PA 18947

Harlan Bioprdducts for Science, Inc.,
Indianapolis, IN 46229

A.6.0 MATERIALS AND EQUIPMENT

Mass Spectrometer

PE SCIEX API 365 atmospheric pressure ionization

tandem triple quadrupole mass spectrometer equipped
" with TurbolonSpray™ mterface, PE SCIEX, Concord,
Ontano 14K 4V8

Data éystem

API Standard Software, MacQuan v 1.4, LC2Tune v

1.3, MacDAD v 1.3, Bundler v 1,3, Multiview v 1.3,
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and Sample Control v 1.3, on a Power Macintosh, PE
SCIEX, Concord, Ontario L4K 4V8

* HPLC Pump - Shimadzu LC-10AD pump, Sh1madzu Co., Columbia,
MD 21046
LC Pump Controller - = Shimadzu SCL-10A, Shimadzu Co., Columbia, MD
21046 ‘
Autosampler Waters 717plus, Waters Associates, Millqure
‘ Corporation, Milford, MA 01757
HPLC Column Betasil Cy4, 5 um particle size, 2.1 x 50 mm, Cat
#852055-701, Keystone Sciéntific, Inc., Bellefonte, PA
_ 16823 .
_ Harvard syringe Harvard Apparatus Inc., South Natick, MA 01760
pump 11
Multi-tube vortexer Cat# 58816-115, VWR Scientific, West Chester, PA
19380
Balance Modsl FX-300, AND Ltd., Tokyo, Japan
pH Meter Model 340, Corning Inc., Corning, NY 14830
Mechanical shaker Cat# 6000, Eberbach Corp., Ann Arbor, MI 48106
NANOpure-UV Bamnstead, Dubuque, IA 52001
water purification :
system
Microbalance Model MT-S Mettler-Toledo Inc. nghtstown, NJ
08520
Micro weighboats ~ Cat# 0219-0041, Perkin-Elmer Corp. ,Norwa]k CT
o 06859
. Weigh boats - Cat# 12577 025, VWR Scientific, West Chester PA
. 19380
Sorvall RT-6000D Cat# 83071, DuPont Co., Wilmington, DE 19898
refrigerated .
centrifuge
Beckman GS6KR Beckman, Palo Alto, CA 94304
Refrigerated
centrifuge
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TurboVap LV
Evaporator

Pipettes

Pipette tips
,Polypyopylene tubes
Scfew-capped

Polypropylene vials

Screw-capped
Polypropylene vials

Plug Tite
Multipurpose Caps

Pyrex volumetric
flask

Solvent Filtration
Apparatus
Nylon Titan

Membrane Filters

PEEK tubing
Liquid Nitrogen

Gastight Glass
Syringes
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Cat# 43750, Zymark Instruments, Hopkinton, MA
01748

Cat# P-5000, P-1000, P-200, P-100, Rmmn Instrument v
Co., Woburn, MA 01888

RT-20, RT-200, C-5000, CP-25, CP-50, CP-250,
Rainin Instlfument Co., Woburn, MA 01888

13 mm x 100 mm, Cat# 15070-574, VWR Scientific,
West Chester, PA 19380

16.5% 57 mm, Cat# 60.542, Sarstédt-, Inc., Newton, SC
28658 :

16.5 x 101 mm, Cat¥# 60.541, Sarstedt, Inc., Newton,
SC 28658

Cat# 78- 127-0019-100 Elkay Products Inc.,
Worcester, MA 01607

Cat# 28014P-10, 28014P-25, 28014P-100, 28014P- '
1000, Kimble/Kontes, Vineland, NJ 08360

Cat# 953781-0000, 953751-0000, 953753-0000,

953826-0000, 953827-0000, Kimble/Kontes, Vinéland,
NJ 08360

0.45 um Scientific Resources Inc., Cat# 74547-NN,
Eatontown, NJ 07724

0.005" i.d. x 1/16" o.d., Cat# 1535, Upchurch Sc1ent1ﬁc
Inc., Oak Harbor, WA 98277

Supplied in-house from bulk tank, BOC Gasses,
Buffalo, NY 14210-2005 - '

Cat# 1750, Hamiiton Company, Reno, NV 89510

. Other general laboratory glassware and supplies were nsed.
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A7.0 PREPARATION OF SOLUTIONS

NANOpure water (18 megaohm-cm.) or equivalent should be used wherever water is

called for. Mix all solutions well.

A7 P'reparation of Analytical Standard Steck Solutions

~ Analytical Standard Stock Solution, PFOS (1 mg/mL): Weigh approximately 5
mg of PFOS (after correction for purity) on a microbalance and transfer it to a
polypropylene vial. Dilute with the appropriate volume of methanol to yield a 1
mg/mL solution. Prepare a fresh solution every three months. Store the solution at

4 °C and bring to ambient temperature before use.

Standard Spiking Solutions

Prepare Standard Working Solutions A through J in 5-mL class “A” volumetric
flasks according to the following dilution scheme. Dilute to the S-mL mark with
water to yield the final concentration. Prepare fresh solutions every three months.

Store the solutions at 4 °C and bring to ambient temperature before use.

Standard = Volume Spiked Solution Used  PFOS Final Cone.
Working (L) : . (hg/mL)

A 1000 " Stock © 200

B’ 800 Stock - . 160

C 400 Stock 80

D 200 Stock 40

E 100 Stock 20

F 250 200 pg/mL (A) 10

G 125 200 pg/mL (A) 5

H 62.5 200 pg/mL (A) 2.5 .

I 500 . 10 pg/mL (F) 1.0

J 250 10 pg/mL (F) 0.5
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A2 Preparation of Internal Standard Stock Solutions

Internal Standard Stock Solution, Tetra-H-PFOS (1 mg/mL): Weigh .
approximately 5 mg of Tetra-H-PFOS on a microbalance and transfer it to a
polypropylene vial. Dilute with an appropriate volume of methanol ‘to yield a

1 mg/mL, solution. Prepare a fresh solution every three months. Store the solution at |

4 °C and bring to ambient temperature before use.

A.7.3 Preparation of Internal Standard Working Solution

Internal Standard Working Solution (4 ug/mL Tetra-H-PFOS): Add 400 uL of
Internal Standard Stock Solution to a 100-mL class “A” volumetric flask. Dilute to
the mark with water to give a 4 ug/ml, Tetra-H-PFOS solution. Store the solution at

4 °C and bring to ambient temperature before use. Prepare fresh solution as needed.

A.7.4 Preparation of Standard Curve and Control Blank

Prepare fresh calibration standards for each analytical run by combining 360 pL of
‘ rat control serum and 40 pL of the analytical standard working solution (see table
below) in labeled 1.7-mL microtubes. Prepare control blanks and zero sa.mples by

combining 360 pL of rat control serum with 40 puL of water. Vortex each for 60
seconds.
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Analytical Standard Dilution Table:

Standard # Volume Solution to uL control - Final Conc.
Spiked (uL) “use serum (1g/mL)
10 40 A 360 20
-9 40 B 360 16
8 40 C 360 8
7 40 D 360 4
6 40 E 360 - 2
5 40 F 360 1
4 40 G 360 0.5
3 40 H 360 0.25
2 40 I 360 01
1 40 J 360 0.05

A.7.5 Preparation of Other Solutions
0.25 M Sodium Carbonate/0.25 M Sodium Bicarbonate: Weigh 26.5 g of sodium

carbonate and 21 g of sodium bicarbonate and dissolve in approximately 900 mL of
~ HPLC-grade water. Transfer the solution to a 1000-mL volumetric flask and dilute
* to the mark with HPLC-grade water. Mix the solution thoroughly. Store at ambient

temperature. Prepare a fresh solution every three months.

1'M Ammonium Acetate: Add 7.7 g of ammonium acetate to a 100-mL volumetric
flask, dissolve in NANOpure water, and stir until completely dissolved. Dilute to the
‘mark with NANOpure water. Store at ambient temperature. Prepare a fresh solution

every three months.

2 mM Ammonium Acetate: Combine 2 mL of 1M ammonium acetate and 900 mL |
NANOpure water in a 1000-mL volumetric flask; stir until completely mixed. Dilute
to the mark with NANOpure water. Store at ambient tempverature. Prepare a fresh
solution every three months.
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10 M Sodium Hydrokide: Add 40 g of sodium hydroxide to a 100-mL volumetric
flask, dissolve in NANOpure water, and stir until completely dissolved. Dilute to the
mark with NANOpure water. Store at ambient temperature. Prepare a fresh solution

every three months.

1 M Sodium Hyd_rbkide: Add 10 mL of 10 M sodium hydroxide to a 100-mL
_volumetric flask. Dilute to the mark with NANOpure water; stir until completely

. mixed. Store at ambient temperature. Prepare a fresh solution every three months.

0.5 M Tetrabutylammonium Hydrogen Sulfate, pH 10: Weigh 16.98 g of

tetrabutylammonium hydrogen sulfate and dissolve in 40 mL of NANOpure water.

Adjusted the pH to 10.0 with 10 M and 1 M sodium hydroxide. Transfer the solution
- to 2 100-mL volumetric flask and dilute to the mark with NANOpure water.

10:90 Methanol:z mM Ammonium Acetate (Mobile Phase Eluent A): Add 100
mL of methano! and 900'mL of 2 mM ammonium acetate to a 1000-mL Pyrex bottle.
Mix the solution thoroughly and filter the solution through a 0.45 uM filter with a
vacuum flask. Store at ambient temperature. Prepare a fresh solution every three

months.

90:10 Methanol:2 mM Ammonium Acetate (Mobile Phase Eluent B): Add 900
- mL of methanol and 100 mL of 2 mM ammonium acetate to a 1000-mL Pyrex bottle.
Mix the solution thoroughly and filter the solution through a 0.45 uM filter with a

vacuum flask. Store at ambient temperature. Prepare a fresh solution every three

_ months.

A.8.0 PREPARATION OF QUALITY CONTROL SAMPLES

A.8.1 Preparation of nglity Control Stock Solutions
QC Stock Solution, PFOS (1 mg/mL): Weigh approximately 5 mg of PFOS (after

correction for purity) on a microbalance and transfer it to polypropylene vial. Dilute
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with the appropriate volume of methanol to yield a 1 mg/mL solution. Store the
solution at 4 °C and bring to ambient temperature before use. Prepare a fresh

solution every three months.

. "A.8.2 Preparation of Serum QC Samples
QC4 (Dilution QC, 100 pg/ml, PFOS): Add 1000 pL QC Stock Solution to a 10-
mL class “A” volumetric flask to yieid a 100-pg/mL solution. Dilute to the mark
with control serum, cap and mix. Aliquots of épproximatély 0.2 mL are placed in

polypmpylene vials and stored frozen at ~20 °C.

QC3 (18 pg/mL PFOS): Add 450 pL QC Stock Solution to a 25-mL class “A” .
volumetric flask to yield a 18-pg/mL solution. Dilute to the mark with control
serum, cap and mix. Aliquots of approximately 0.5 mL are placed in polypropylene
vials and stored frozen at—20 °C.

- QC2 (6 pg/mL PFOS): Add 150 uL of QC Stock Solution to a 25-mL class “A”
‘volumetric flask to yield a 6-pg/mL solution. Dilute to the mark with control seruin,
cap and mix. Aliquots of approximately 0.5 mL are placed in polypropylene vials
and stored frozen at -20 °C.

‘QC1 (0.2 pg/mL PFOS): Add 111.1 pL of QC3 to a 10-mL class “A” volumetric

 flask to yield a 0.2-pg/mL solution. Dilute to the mark with control serum, cap and
mix. Aliquots of approximately 0.5 mL are placed in polypropjrlene vials and stored
frozen at —20 °C.,

A.9.0 LIQUID-LIQUID EXTRACTION PROCEDURE

1. Prepare fresh calibration standards for each run according to Section A.7.4.
2. Thaw QC samples.

3. Prepare QC4 samples (diluted 1 in 10) in two steps:
a) Add 180 pL of control serum and 20 pL of QC4 into 1.7-mL microtubes and
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© vortex.

&

10.
11.

12,
13

14.

15.

b) Aliquot 50 pL of diluted QC4 into labeled 16 x 100 mm polypropylene tubes.
- Aliquot 50 uL of each control blank, zero sample, calibration standard, and
quality control samples 1-3 into labeled 16 x 100 mm polypropylene tubes. -
Standards and blanks are analyzed in duplicate. All QC samples are analyzed in
replicates of five. ‘

Add 1mL of 0.5 M tetrabutylammonium hydrogen sulfate, pH 10 to each tube.
Add 2mL of 0.25 M sodium carbonate/0.25 M sodium bicarbonate to each tube.
Add 500 pL of the Internal Standard Working Solution to each tube (except
control blank, add 500 pL water).

Add 5§ mL ethyl acetate to each tube. ‘

Shake the tubes on a reciprocal shaker at medium speed for 20 minutes.
Centriﬁxge the tubes at 3000 rpm for 20 minutes at 20 °C.

Freeze the aqueous phase in an acetoﬁe/dry ice bath and keep the tubes in the
bath an additional 5 minutes. o

Transfer the ethyl acetate layer to a fresh, labeled 13 x 100 mm polypropylene
tube. |
Evaporate the ethyl acetate layer to dryness in a TurboVap™ at approxunately
20 °C under nitrogen.

Reconstitute the dried extracts in two steps:

Add 500 pL acetonitrile and vortex for 60 seconds.

Then add 500 pL water and vortex for 60 seconds.

Transfer 200 pL of the extract to a labeled pélypropylene aﬁtosampler vial. .

A.10.0 INSTRUMENT CONDITIONS

. HPLC Conditions: |
Eluent (gradient) Mobile Phase A: 10:90 methanol:2 mM

ammonium acetate (v/v)
~ Mobile Phase B: 90:10 methanol:2 mM

ammonium acetate (v/v)_

3M Environmental Laboratory
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Eluént Gradient Conditions:
Time (min) %B
0 45
1.0 100
5 100
55 45%
8 Stop
Flow Rate ' " 300 pL/min.
Autosampler - : Waters 717plus
Autosampler Temperature Ambient
Injection Volume 3to5puL
HPLC Column _ Keystone Betasil Cy,, 5 pm particle size, 2.1
: o mm x 50 mm
HPLC Column Temperature Ambient
Typical Initial Column Pressure 90 bar
Autosampler Run Time 8.0 minutes
Analvte Representative Retention Time (minutes)
PFOS . 31
Tetra-H-PFOS (IS) o 29

Mass Spectrometer Conditions: ,

.. Curtain Gas UHP Nitrogen

Nebulizer Gas UHP Nitrogen
TurbolonSpray™ Temperature 400 °C
TurbolonSpray™ Auxiliary Gas UHP Nitrogen at 8 L/min

ADVANCED
m BIOANALYTICAL Page 48 of 50 99VDIA01.MLDOC
SERVICES, INC.

3M Environmental Laboratory Page 169



BACK TO MAIN

3M Medical Department Study: T-6395.14 Analytical Report: FACT TOX-111

LRN-U2994
Tons Monitored:
Analyte , Ion Monitored Dwell Time
PFOS m/z=499.0 © 500ms
Tetra-H-PFOS (IS) m/z=427.0 500 ms
. Tonization Mode Negative Ion
Ton Spray Voltage - -3000 V
Declustering Potential - 35V
"MS Acquisition Time _ 5 minutes

Pause Time 2 ms

Calibrate the mass axis of the instrument by infusion of Rhodapex mass calibration
“solution (Section A.S.O) at a flow rate of 10 uL/min. Optimize the sensitivity of the
.instrument using an infusion of a 10 pg/mL solution of the analyte at 10 pL/min into |

a flow of 190 pL/min of mobile phase using the gradient_condition at which the -

analyte elutes from the LC column (100% eluent B). Mass spectral peak widths

should be approximately 0.6 amu at half-height.

One set of calibration standards was injected at the beginnihg and one set of
calibration standards was injected at the end of each analytical run (tray).

. A.11,0 CALCULATIONS

Calculated concentrations are based on peak area ratios of PFOS to Tetra-H-PFOS.

The peak area for the analyte ion is divided by the peak area for the corresponding
internal standard ion.

Data generated from samples in this study were acquired and integrated using

PE SCIEX software applications Sample Control (v. 1.3) and MacQuan (v. 1.4). The
validation data were formatted in the ABS laboratory information management
system (Watson, v.5.3.1.01). All data were rounded to no less than three significant
| figures by ABS prior to reporting.
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Acceptance Criteria for Sample Analysis _
Calibration standards: The coefficient of determination (r*) must be >0.98. At least
three-fourths of the individual calibration standard replicates will have deviations

within +15% from their nominal concentrations.

LLQ accep_ténce criteria: At least one replicate at the LLQ must exhibit a deviation
within £20% from its nominal concentration. If this criterion is not met, both
replicates are rejected and the standards at the next higher level are subjected to the

same test.

Quality control samples: At least two-thirds of the individual QC sample replicates
will have deviations within +15% from their nominal concentrations, with at least

one replicate at each QC concentration meeting this criterion.
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»<Batielle
BIOLOGICAL SAMPLE ANALYSIS « + « Putting Technology To Work

Battelle Study Number: N003296-G
3M Toxicology Services Protocol Number: FACT-TOX-111

FINAL REPORT

ORAL (GAVAGE) PHARMACOKINETIC
RECOVERY STUDY OF PFOS IN RATS

SPONSOR
3M Toxicology Services-Medical Department

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

Testing Facility
Battelle Memorial Institute

505 King Avenue
Columbus, Ohio 43201-2693

Prepared By
Patrick L. South, B.S.
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Battelle Study Number: N003296-G
3M Toxicology Services Protocol Number: FACT-TOX-111

FINAL REPORT

ORAL (GAVAGE) PHARMACOKINETIC
RECOVERY STUDY OF PFOS IN RATS

B € Onde Yovo

Jon G, jndre, Ph.D. Date
. ‘Battelle Principal Investigator

e Ao sigiee. PrD.. DABT.
Haftell€ Senior Program Director

Dalt
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Battelle Study Number: N003296-G
3M Toxicology Services Protocol Number: FACT-TOX-111

ORAL (GAVAGE) PHARMACOKINETIC
RECOVERY STUDY OF PFOS IN RATS

EXECUTIVE SUMMARY

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

The results for the concentration determination of PFOS in the liver samples from this study are attached as
appendices to this report. Concentrations are reported as mass of PFOS (ug) per gram of liver tissue extracted.

ii
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Battelle Study Number: N003296-G
3M Toxicology Services Protocol Number: FACT-TOX-111

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

Date Reported  Date Reported to

to Battelle Task  Offsite Study
Phase Inspected Inspection Date  Leader/ Battelle Director/

- Management Management
Standard Preparation 09/29/1999 10/01/1999 10/14/1999
Sample weights 09/30/1999 10/01/1999 10/14/1999
Sample homogenization 09/30/1999 10/01/1999 10/14/1999
Extraction 10/01/1999 10/11/1999 10/14/1999
Sample analysis 10/01/1999 10/11/1999 10/14/1999
Audit study file 10/11/1999 10/11/1999 10/14/1999
Andit final report 10/11/1999 10/11/1999 10/14/1999
Audit final report 02/19/2001 02/19/2001 03/14/2001
/%. é Z 7; e #-Z%-of
Quility Assurdnce Uni Date
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GOOD LABORATORY PRACTICES COMPLIANCE STATEMENT

Study Title: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN
RATS

This study was conducted in compliance with the Food and Drug Administration’s Good
Laboratory Practice Regulations (21 CFR 58), with the exception that the mass spectrometry data

- for the liver samples was collected and processed with the MassLynx software system (version 3.1),
which was not fully validated. The study was listed on Battelle’s Master List of regulated studies.

QﬂM C Gds Y-24-0¢
Jon (. Andre, Ph.D. Date
Battelle Principal Investigator

J L~
Marvin T. Case, D.V.M., Ph.D. Date
Stady Director
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1.0 Introduction

This report presents a description of the method used to analyze PFOS in rat liver samples from 3M
Study Number FACT-TOX-111 and the results from this analysis. See Appendix E for a copy of the study
protocol, amendments, and deviations,

2.0 Reference Substances

The analytical reference substance for this study was potassium perfluorooctanesulfonate (PFOS) ot
number 171, supplied by 3M. Note that based on information supplied to Battelle from 3M, PFOS has two
equivalent names. The name appearing on the Material Safety Data Sheet and bottle label is potassium
perfluoroalkyl sulfonate. The name more commonly used by 3M in analytical methods and correspondence is
potassium perfluorooctanesulfonate. The latter name will be used in this report. See Appendix F for purity
data supplied by 3M to Battelle.

The surrogate standard was 1H,1H,2H,2H-Perfluorooctane sulfonic acid, lot number 59509,
supplied by ICN.

3.0 Receipt of Samples

Samples were received frozen and intact at Battelle, from 3M Environmental Technology and
Services, in one batch on August 20, 1999. Samples were generated by Argus Research under protocol
numbzr 418-015. The samples were stored at approximately ~20°C.

4.0 Analysis of Samples
4.1 Summary of Method

Samples were analyzed by a previously validated method (Battelle study number N003604-A) in one
batch. The current version of the method is attached to this report in Appendix C. Samples were analyzed
by LC/MS/MS, and an example of the instrument parameters is listed in Table 1. Note that only PFOS itself
(and the surrogate) was quantitated. The other related fluorochemicals were added to the stock solutions but

not monitored. Quadratic regressions weighted 1/x were used to construct the calibration curves. The run
order consisted of system suitabilities, 3 calibration curves analyzed at the start, near the middle, and at the
end of the run and quadruplicate QCs interspersed throughout the run. The various recovery samples were
also interspersed throughout the run.
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Table 1. Example of Instrument Parameters Used to Analyze Samples

LC/MS/MS System
Autosampler Make: Gilson Model: 234
HPLC pumps Make: Gilson Models: 305 and 306
Mass spectrometer Make: Micromass Model: Quattro LC with Z-spray source
Analytical column Keystone Betasil C18, Sum, 2 x50 mm, Part No. 055-701-2
Mobile phase Component A: Ammonium acetate(2mM):methanol, 60:40, v:v
components Component B: Ammonium acetate(2mM):methanol, 5:95, v:v
Gradient profile Time, min %B Flow, mL/min

0 0 03

1 0 0.3

45 100 0.3

6 100 03

6.1 100 0.6

85 100 0.6

9 0 0.3

11 0 0.3
Injection volume 10 pl,
Flow LC column flow at start split to 20 uL/min into the MS
Colunin tem p Ambient
HPLC pressure Approximately 850 psi at gradient start
MS source Electrospray, Negative Ion
Desolvation gas Nitrogen at ~575 L/hr
Nebulizer gas Nitrogen at ~80 L
Source block temp 140°C
Desolvation temp 250°C
Cone voltage 0V
Collision energy 40eV
Collision gas Argon, gas cell, at ~2.5x10° mb
Muttiplier 650V
Resolution 12.0 for MS1; 10.0 for MS2
Tons monitored 427>81 MRM transition for $S

499>99 MRM transition for PFOS

Total run time 11 minutes
Approximate SS: 4 min
retention times: PFOS: 4.2 min

4.2 Results

+4.2.1  Quality Control

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

2
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4.2.2 Sample Results

“The results of the sample analyses are presented in Appendix A. The limit of quantitation
is defined as the concentration of the lowest standard which meets acceptance criteria for accuracy
(25% RE). The notation BLOQ denotes “Below Limit of Quantitation” for samples that had
concentrations lower than the theoretical concentration for the 0.13 pg/g calibration standard. The
“Corrected PFOS Conc” presented in the results tables is the concentration found for the diluted
sample multiplied by its dilution factor (final volume ) sample hormogenate volume).

The method detection limit (MDL) of PFOS was calculated in Battelle study N003296-F
to be 0.0173 pg/g from the analysis of 7 replicate preparations of (.13 pg/g calibration standard.
The MDL was calculated by multiplying the standard deviation of the found concentrations of the
7 reps by 3.143; the Signal-to-Noise (S/N) ratio was calculated by dividing the mean found
concentration of the 7 reps by their standard deviation.

50 Conclusions

The analysis met all acceptance criteria except for dilution recovefy. The average dilution
recovery was 133.3%. See Appendix E for deviation report.

6.0 Acknowledgements

' Acknowledgement of principal contributors participating in the performance of this study at
Battelle is presented in the following list.

Participant Title
Jon C. Andre, Ph.D. Battelle Principal Investigator
Richard W. Slauter, Ph.D, D.A.B.T. Senior Program Director
Patrick L. South, B.S. Mass spectroscopist
~ Gerke H. van der Zwaag, M.S. Chemist

7.0 Specimen Storage and Record Archives
See Appendix E, protocol amendment 2 for records archival information. All residual liver

samples, extracts, and unused test article will be disposed of or returned to the Sponsor as directed by
the Sponsor.
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RAT LIVER SAMPLE RESULTS

STUDY: NO003296-G

ANALYSIS DATE AND INSTRUMENT iD: 010ct99; 9053
DATA ENTERED: Electronically
SPREADSHEET SOFTWARE: Excel 97

FINAL LIVER SAMPLE RESULTS:

Animal numbers ending in “P" indicate pooled fetal liver

Corrected Note it Note if
Animal Dose Grp PFOS Sample is Rerun is
Number mal/kglday Conc (ug/g) a Rerun Needed
Animal 13726 0.0 0.341
Animal 13726P 0.0 0.425
Animal 13727 0.0 0.429
Animal 13727P 0.0 0.158
Animal 13728 0.0 0.299
Animal 13728P 0.0 0.141
Animal 13731 0.0 0.2908
Animal 13734 0.0 0,218
Animal 13734P 0.0 0.156
Animal 13735 0.0 0.251
Animal 13735P 0.0 : 0.158
Animal 13736 0.0 0,191
Animal 13736P 0.0 BLOQ
Animal 13737 0.0 0.219
Animal 13737P 0.0 0.171
Animal 13738 0.1 6.04
Animal 13739P 0.1 6.35
Animal 13740 0.1 6.76
Animal 13740P 0.1 5.92
Animal 13741 0.1 8.32
Animal 13741P 0.1 4.85
Animal 13744 0.1 6.26
Animal 13744P 0.1 6.33
Animal 13745 0.1 6.84
‘Animal 13745P 0.1 8.14
Animal 13746 0.1 6.91
Animal 13746P 0.1 6.08
Animal 13748 0.1 6.78
Animal 13748P 0.1 5.02
Animal 13749 0.1 8.99
Animal 13749P 0.1 5.67
Anirnal 13751 1.6 80.6
Animal 13751P 1.6 58.7
Animal 13752 1.6 102
Animal 13752P 1.6 €63.2
Animal 13753 1.8 50.4
Animal 13753P 1.6 57.6
Animal 13754 1.6 49.6
Animal 13754P 1.6 72.8
Animal 13756 1.6 65.0
Animal 13756P 1.6 83.3
Animal 13758 1.6 56.7
Animal 13758P 1.6 58.6
Animal 13759 1.6 79.1
Animal 13759P 1.6 60.9

B8LOQ = BELOW CONC OF LOWEST STANDARD IN CALIBRATION CURVE

3M Environmental Laboratory Page 183



BACK TO MAIN

3M Medical Department Study: T-6395.14 Analytical Report: FACT TOX-111
LRN-U2994

Battelle Study Number: N003296-G
3M Toxicology Services Protocol Number: FACT-TOX-111

APPENDIX B- ACCEPTANCE CRITERIA RESULTS, CALIBRATION CURVE

3M Environmental Laboratory ) Page 184



BACK TO MAIN

3M Medical Department Study: T-6395.14 Analytical Report: FACT TOX-111
LRN-U2994

Battelle Study Number: N003296-G
3M Toxicology Services Protocol Number: FACT-TOX-111

PFOS INRAT LIVER

STUDY: NeoIIN-G

ANALYSIS DATE AND iNSTRUMENT: 810ct18; 3453
DATA ENTERED: ELECTRONICALLY

SPREADSHEET SOFTWARE: EXCEL 87

Systam SuRabiity

[T FFOI/S Aren Raiie LYTLYT Sid e CLIT]
01.00.01 7.770E000 700 0.252 3
01-0¢t-02 7.907E+00
01-O0t-03 78228400
01-Oct-04 T.470E+00
01-0c2-05 T.208E+00
Qc 1 Theor Conc (pp/g) » 1.005K401
Dotd. Cone, Dotd. Conc. . ™
Ll L gl ugi) _ o) % RS MRE
—'}&* T.202E+01 T.066€+01 15 u_.:g— [X]
2 LO1SEY
3 9.228E+00
4 1.042E401
QC 2 Theor Conc {ug/g) = JANEHE
. Avg.
Datd, Cone. Det'd. Cone, * Avg.
Repleate (bgf)_ {pgigh NASD b LT S—
1 .854E: J.683E+00 [X] EX] 103
2 18156400
3 3.630E+00
4 3.53E+00
QC 3 Theor Conc {pyig) » 7.5308.01
Det'd. Cone. Det'd, Conc. s
Replcate _{pofQ) - glg) MRS MRE
1 $.302E-0t 7.331E-01 [X] 38 52
2 7.T00E-09
3 7.7026-08
4 7.089E-01
QC 4 Theor Cone (ug/ph = 1300501
Out'd, Conc, Oer'd. Cone. s Avg.
Replcate %;m gfo) ARSD MRE
1 |% 1.H6E-01 09 5.2 34
; 2 18T1E-01
M 3 1.871E-D1
4 1872801
Homuogenizer Recovery Target Concs
Nominal Cone, b/ Massofiiver g 0 Wans TA anged, T: Liver Cone,
4,RepA 0.5207 20206404 2.028E+00 J.895E+00
4,RepB 0.5833 2.0208+04 2.078E+00 .600E+00
0.3, Rep A 0.5148 4.058E+03 4.056E-01 7.890E-01
00, Rep 8 0.5208 4.058E+03 4.056E-01 7.6568-01
04,RepA Q4087 1.07BE+03 1.978E-01 AS8IE0t
04 Reps 03249 1.9T8EV3 1.878E.01 3780601
Targat Wer cona (lgig) ™ Mass TA added (pg) 7 Mass of bver (g)
Homegenizer Recovery Resuits
[ Target Liver Cone, g3 Found Liver X Recovery
© 3BISEDD 4.107E+00 1054
3.600E+00 A.S22E00 1258
7.990E-01 G.764E01 113
7.858E-01 8.30¢E-01 1087 Ave % Racov: 117.4
J.983E-01 $.4178+00 3558 $id Dev: 134
3.783E-01 5.1308-01 1363 %RI0: 114
%Rm-imcwlrvﬂmnm
Rep A of 0.4 ug/p excluded by Q test as auther:
Q= (355.8 - 130.24(355.6-105.4)= 0877 OK to drop per SOP CHEM V-015-03
# 95% confidence level
DILUTION THST CONC
Undiluted Siver density (mo/mL), Prep 2082p99, Siudy NOOIZH8-Ox 16796
.o Conc
TA Source Cone, mghnl. Firwt Oin Factor Eirst Din, ng/ml. First O uglg 254 Din Factor Ewersctad, pg/y
0.5070 80 9.450E+03 5.0ME+1 10 5.0
TGO CONVERT CONCS FROM ng/mL TQ uglg:
[CONC. - CONC 1Ave X 1000 x0.00t
Dliution Recovery Rasuls
[ arer Uver Conc gy | Pourd Uves Cons g 1% Recovey ]
5.034E+00 $.651E+00 123 Ave % Recov: 133.3
S.034E+00 .496E+00 120.0 $td Dev: 4.3
5.0M4E+00 S970E+00 1306 %RSD: 8.7
B-1

3M Environmental Laboratory Page 185



BACK TO MAIN

3M Medical Department Study: T-6395.14 Analytical Report: FACT TOX-111

LRN-U2994

L? : Quantify Calibration Report Paga 2
g T PFOS in Rat Liver; NUO3Z96-G
S é Calibration: ¢€: 32966 . PRO\G: \ox
SE e mmEani ﬂg/
ZE}‘I v
8 < [Compound 2 name: PFOS ) N T T
£ = |Coefficient of Determination: 0.992024
E g Calibration curve: -0.00050557 ® x*2 + 1.99272 * x + -0.0790111
-~ E |Response type: internal Std ( Ref 1), Area ® (IS Conc. /IS Area)
'g 2 Cun/e type: 2nd Order, Origin: Exclude, Weighting: 1/x, Axis trans: None
‘f, ° 27.7- - x
—
fg‘ e
@ £

e .

Q

172

>

-1

k)

Q

g

5 E-.?

[

=

Lag]

Response-
-0.0780
0.0
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METHOD FOR ANALYSIS OF POTASSIUM

PERFLUOROOCTANESULFONATE (PFOS) IN RAT LIVER BY LC/MS/MS
Version 1.0

Study No.:

Analyst/Date:

Revisions to the method

Date of Revision Revised b Approvaed by

Written by: —Zr;/ A Date: /4':’/{/;7& >

. Patrick L. South
i
Approved by: C » awel\l Date: 219
Jon/C. Andre, Ph.D.
er, Bionalytical Chemistry
4 ]
Page 1 of 16
C-1
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METHOD FOR ANALYSIS OF POTASSIUM

PERFLUOROQCTANESULFONATE (PFOS) IN RAT LIVER BY LC/MS/MS

IL

3M Environmental Laboratory

Version 1.9
Study No.:

Analyst/Date:

SUMMARY

The extraction and analysis of potassium perfluorooctanesulfonate and refated fluorochemicals in
rat liver is performed. Calibration standards are prepared by spiking blank liver homogenate with
solvent standards from two independently-prepared stocks. The calibration standards are fortified
with surrogate standard, buffered, and extracted with ethyl acetate. The organic phases are
evaporated to dryness and reconstituted in methanol for analysis by LC/MS/MS.

PURPOSE

To extract and analyze potassium perfluorooctanesulfonate and related fluorochemical compounds
found in Sprague-Dawley rat liver.

SAMPLES
See Chain of Custody records if applicable.

GENERAL INSTRUCTIONS

o Calibrate all required balances according to the SOP on balance usage.

e Make equivalent dilutions when the volume needed varies from the volume stated in the
method.

e  Label all standard and reagent solutions as specified in the appropriate SOP. If you intend to
reuse a solution for future tasks, be sure the label includes the preparation date and study
number for which the solution was initially prepared.

e Sign on the final page of this method to signify that you have followed the method as written,
all materials and reagents are current, and all equipment has been properly calibrated. If you
deviate from the method, document the change, and obtain the approval of the unit manager,
study director, or task leader as soon as possible.

o [Initial and date all data entries on the page on which they were made. If only one person
enters all data on a single day, the documentation may be made in a single location on that
page. If multiple staff make entries, the additional entries must be initialed and dated by the
person making the entry.

« Line-outs or NA denotes “Not Applicable”. )

e  The method is written in general chronological order, but the sequence of steps may be altered
if the analyst deems it appropriate, uniess the order for centain activities is specified.

o Stocks will be used for the duration of the study unless consumed or unless stability is
considered suspect.

e No correction will be made for purity or salt content of any test article but PFOSAA.

e Use glass volumetric, Eppendorf repeater, or positive-displacement pipets for dispensing
methanolic solutions.

» Contact with Teflon by the test article should be minimized.

MATERIALS

See Table | for all required chemicals, reagents, and sofvents. Use Tabie 1 for documentation.
Check all labels carefully to ensure that all materials are not expired and that they are the proper
purity or grade.
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METHOD FOR ANALYSIS OF POTASSIUM
PERFLUOROOCTANESULFONATE (PFOS) IN RAT LIVER BY LC/MS/MS -
Version L0 :
Study No.:
Analyst/Date:

Table 1. Materialy

Materiads e Supplicr Grade ar]  Storage Lot ar 1D
Purity | Temp
Potassium °
Perfluorooctane- Standard Temp
sulfonate (PFOS)
1H,1H.2H,2H- Surrogate ICN Room
Perfluorooctane Standard Temp
Sulphonic Acid
M-556 Analytical M Room
] Standard Temp
M570 Analytical M Room
Standard - Temp
PFOSAA Analytical M Room
Standard Temp
PFOSA Analytical M Room
Standard Temp
PFOSEA Analytical M : Room
Standard Temp
Rat Liver Matrix Harlan Sprague- ~20°C
Dawley
Ammonium Acetate, | Mobile Phase RT
NH,GH:O,
Sodium Hydroxide, Reagent Prep RT
NaOH )
Tetrabutylammonium | Extract Prep RT
Hydrogensulfate
(TBA),
[CH;(CH )] .N(HSO,)
Sodium Carbonate, Extract Prep RT
Na;CO;
Sodium Bicarbonate, Extract Prep " RT
NaHCO,
Ethyl Acetate Extract Prep RT
Methanol Mobile Phase, RT
Stocks, WS :
Milli-Q Water Reagent Prep, Millipore ASTM Type [ RT
Mobile Phase
pH 7 Buffer pH meter RT
_ calibration
pH 10 Buffer pH meter RT
calibration
RT means Room Temperature.

VL EQUIPMENT

See Table 2 for alt required major pieces of equipment. Use the tabie to document the actual piece
(e.g. make, model) of equipment. Check calibration of all equipment requiring calibration (e.g.
balances) to ensure it is current.

Page3of 16

3M Environmental Laboratory Page 190



3M Medical Department Study: T-6395.14

BACK TO MAIN

Analytical Report: FACT TOX-111

LRN-U2994
Battelle Study Number: N003296-G
3M Toxicology Services Protocol Number: FACT-TOX-111
METHOD FOR ANALYSIS OF POTASSIUM
PERFLUORCOCTANESULFONATE (PFOS) IN RAT LIVER BY LC/MS/MS
Version 1.0
Study No.:
Analyst/Date:
Table 2. Equipment
Equipment Manufacturer Madel X or SN
Analytical Balance Weigh Standards or
Reagents
Weight Set Calibrate Balance
Pipettor Pipet Samples
Pipettor Pipet Samples
Pipettor Pipet EtOAc
extraction phase
Pipettor Pipet Reagents, WIS Eppendorf Repeater
Vortexer Mix Samples
Freezer (-20°C) Store QCs, Blank
Liver
Refrigerator Store Buffer, Stocks
(1-9°C)
Centrifuge Phase separation
Test Tubes Liver sample Stockwell Polypropylene, SwWss599
homogenization Scientific 15 mL
Centrifuge Tubes Extract Samples Bluc Falcon | Polypropylene, 2096
15 mL
Test Tubes Evaporate Extracts Blue Falcon Polypropylene, 2002
12 x 75 mm
Transport tubes Store QCs Elkay 5mhL 127-T160-56P
polypropylene
ctic stirrer Stir matrix
Orbital Shaker Extract Samples
Evaporator Evaporate Extracts Zymark Turbovap LV
Syringe Filters Filter Extract
Homogenizer Grind liver
pH meter Determine Buffer pH
Electrode Determine Buffer pEH
Volumetric Flasks, Make Volumetric NA NA NA
Class A Dilutions
Volumetric Pipets, Make Volumetric NA NA NA
Class A Dilutions
Transfer Pipets, Transfer Extracts to Samco
Plastic Centrifuge Filters
and LC Insents
Page 4 of 16
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METHOD FOR ANALYSIS OF POTASSIUM
PERFLUOROOCTANESULFONATE (PFOS) IN RAT LIVER BY LC/MS/MS
Version 1.0
Study No.:
Analyst/Date:

VIL. PROCEDURE

A. Preparation of 2 mM Ammonium Acetate

Weigh 0.1500 + 0.0020 g of ammonium acetate and transfer to a 1000-mL volumetric
flask, Dissolve the solid in water and dilute to volume with water. Solution may be used
for one month stored at room température.

Actual mass of ammonium acetate:
Actual final volume:
Date of preparation:
Study No:

B. Preparation of ~29% Sodium Hydroxide Solution

Weigh 200 = 2 g of sodium hydroxide into a beaker. Add 500 mL of Milli-Q water and
mix to dissolve. Cool and transfer to a polypropylene bottie for storage. Solution may be
stored for 6 months at room temperature,

Actual mass of sodium hydroxide:
Actual volume Milli-Q water:

e Date of preparation:
Study No:

C. Preparation of ~2.9% Sodium Hydroxide Solution

Add 10 mL of ~29% Sodium Hydroxide Solution to a 100-mL volumetric flask and
dilute to volume with Milli-Q water. Transfer to a polypropylene bottle for storage.
Solution may be stored for 6 months at room temperature.

Actual volume of ~29% NaOH solution:
Actual final volume:
Date of preparation:
Study No:

D, Preparation of Tetrabutylammonium Hydrogensulfate (TBA)

Solution, 0.5 M, (pH 10)

pH Meter Calibration
pH buffer: 7 pH reading:
pH buffer: 10 pH reading:

Add 169 = 1 g of TBA to ~500 mL of Milli-Q water in a beaker. Adjust the pH to 10.00
1+ 0.02 using ~55-60 mL of 29% Sodium Hydroxide Solution, dilute to 1000 mL with
‘Milli-Q water, and mix. Adjust the pH to 10.00 = 0.02 using ~2.9% NaOH and mix.
Transfer to a polypropylene bottle for storage. Solution may be used for one month
stored at room temperature, but the pH must be checked prior to each use.  Adjust to
pH 10.0 = 0.02 with 2.9% Sodium Hydroxide Solution as necessary.
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METHOD FOR ANALYSIS OF POTASSIUM
PERFLUOROOCTANESULFONATE (PFOS) IN RAT LIVER BY LC/MS/MS
Version 1.0
Study No.:
Analyst/Date:

Actual mass of TBA:
Actual final volume:
Actual final pH:
Date of preparation:
Study No: :
pH after rechecking and/or readjusting:

E.  Preparation of 0.25 M Carbonate Buffer

Weigh 26.5 + 0.1 g of sodium carbonate and 21.0 + 0.1 g of sodium bicarbonate and
transfer to the same 1000-ml. volumetric flask. Dissolve the materiats in Milli-Q water,
difute to volume with Milli-Q water, mix, and transfer to a pelypropylene bottle for
storage. Solution may be used for 1 month when stored refrigerated.

Actual mass of sodium carbonate:

Actual mass of sodium bicarbonate:

Actual final volume:
Date of preparation:
Study No:

F. Preparation of Mobile Phase

[ Component A: Mix together 600 mL of 2 mM ammonium acetate and 400 mL of
methanol. Solution may be used for 1 month when stored at room temperature.
Actual volume of 2 mM ammonium acetate: __mL
Actual volume of methanol: mL
Date of preparation:
Study No:

Component B: Mix together 50 mL of 2 mM ammonium acetate and 950 mL. of
methanol, Solution may be used for 1 month when stored at room temperature.

Actual volume of 2 mM ammonium acetate: _mL
Actual volume of methanol: mlL,

Date of preparation;
Study No:

G. Preparation of Stock Surrogate Standard and Working Surrogate
Standard (WSS) .

L Stock Surrogate Standard (250,000 ng/mL):
Weigh 25 + 2 mg of 1H, 1H, 2H, 2H,-perfluorooctane sulphonic acid and
transfer to a 100-mL volumetric flask. Dissolve in methanol, dilute to volume
with methanol, and mix. Store refrigerated, protectect from UV light.
Actual Weight:
Actual Dilution Volume:

Date of Preparation:
Study No:
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METHOD FOR ANALYSIS OF POTASSIUM
PERFLUOROOCTANESULFONATE (PFOS) IN RAT LIVER BY LC/MS/MS
Version 1.0
Study No.:
Analyst/Date:

2, WSS (1000 ng/mL):

Dilute 100 4L of stock surrogate standard to 25 mL with methanol and mix..

Actual Volume of Stock Internal Standard:
Actual Dilution Volume:
Date of Preparation:

H. Preparation of Calibration Solvent Stocks and Working Standards
L Solvent Stocks:

For each analyte weigh the specified amount of stanclard (independently
: weighed as A and B replicates) listed in Table 3 and transfer into separate
: volumetric flasks, Dissolve in methanol, dilute to volume with methanol, and
: mix well. Store refrigerated, protected from UV light.

2. Mixed Solvent Stocks:

Pipet the specified amount of each analytical standard Replicate A as listed in
Table 3 and transfer into a single volumetric flask. Dissolve in methanol, dilute
to volume with methanol, and mix well. Store refrigerated, protected from UV
light. Repeat the process with Replicate B stocks. The mixed solvent stocks are
used to prepare the working standards.

Date of preparation:
Study No:

3. Working Standards (WS):

Dilute the mixed stocks and working standards with methanol as specified in
Table 3 and mix well,

Date of preparation:

Table 3. Calibration Solvent Stocks and Working Standards
Standard Sourcee Farget Actual Amount Tarecet Actuat Nontinal
Amonnt tical Std. Final Vol Final Vol Cong
or WS {(mLlL) {(mL}) (mo/mLy

PFOS 50+ 1mg
Stock 1B PFOS 25+ 0.5mg
Stock 2A M-556 50+ Img 5,000,000
Stock 2B M-556 25:05mg | 2,500,000
Stock 3JA MS570 S0+ 1mg 5,000,000
Stock 3B M570 25+ 0.35mg 2,500,000
Stock 4A PFOSAA 93+1mg | 5,000,000
Stock 4B PFOSAA 46 = 0. 2,500,000
Stock SA PFOSA 0x1mg | o 5,000,000
Stock 5B PFOSA 25+ 0.5mg 2" 2,500,000
Stock 6A PFOSEA 50:im ; s 5,000,000
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METHOD FOR ANALYSIS OF POTASSIUM
PERFLUOROOCTANESULFONATE (PFOS) IN RAT LIVER BY LC/MS/MS

Version 1.0
Study Ne.:
Analyst/Date:
Stock 6B PFOSEA 25:0.5mg | 2,500,000
Mixed Stocks 1 thru 5mL 500,000
Stock A 6Rep A each**
Mixed Stocks 1 thru SmL 250,000
Stock B 6 Rep B cach**
WS 1 Mixed Stock I mL ** 20,000
A
WS 2 Mixed Stock 1 mL ** 10,000
B
WS 3 WS 1 2 mL¥* 4000
WS 4 WwS2 2 mL** 2000
WS 5 WS 3 2.5 mL** 1000
WS 6 WS4 2.5 mL** 500
WS 7 WSS 2 mL** 200

* Weigh all analytical standards to at least the nearest 0.0l mg.
** Use volumetric or positive-displacement pipet(s).

L Preparation of Calibration Standards and Blanks
1. Liver homogenate

Prepare blank liver homogenate in bulk by weighing approximately 40 g of
blank liver into a 500 mL Nalgene bottle containing 200 mL of Milli-Q water.

Grind to a homogeneous suspension. Aliquot into approx 30 mL portions for
frozen (approx -20°C) storage.

Actual Mass of Liver:
Actual volume of water:
Date of prep: Study:

Determine density of calibration/QC matrix;

MIX HOMOGENATE THOROUGHLY and determine the mass in milli
of 10 replicate weighings of 1 mL portions of the THOROUGHLY MIXED
homogenate. MIX HOMOGENATE IMMEDIATELY PRIOR TO EACH
ALIQUOT REMOVAL.

Table 4. Cllibratin Stdy/QCs Matrix Densi
T

S

2. Liver Calibration Standards

Prepare each liver calibration standard by adding 0.45 mL of undiluted liver
homogenate (STIR HOMOGENATE WHILE ALIQUOTING) into a {5 mL
extraction tube and adding 50 uL. of WS or MeOH. Prepare triplicate cal
standards and 6 blanks. See Table 5 for volumes. The diluted liver density is
assumed to be approximately 150 mg/mL. Mix weil.
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Version LO
Study No.:
Analyst/Date:

: Table 5. Calibration Standards and Blanks
Cal Source  Target Vol Actuad Vol Taruvet ,-\cmixl Neaninal Nominat
Sul/Blank f (/L) Final Vol Final

""ul Cong Cone
(nmL) (ny/v)

Date of preparation of cal stds/blank:

J. Preparation of Quality Control Liver Samples (QCs)
'

L Quality Contro! Working Standards

Dilute the following source volumes methanol in volumetric flasks and mix
well. Prepare fresh when used. Actual volumes are in parentheses.

TableG QC WS Preparation .
Soln 1D Source { ¢ ¢ Conc. ng/mbL

2. Preparation of Quality Control Liver Samples

Prepare each QC in bulk by filling the volumetric flask approximately half full
with undiluted liver homogenate (STIR HOMOGENATE WHILE
ALIQUOTING), adding the appropriate QC WS, mixing, and diluting to volume
with undiluted liver homogenate (STIR HOMOGENATE WHILE
ALIQUOTING). MIX THOROUGHLY and dispense 2.5-mL aliquots into
polypropylene tubes and store at approximately =20°C.

Table 7. QC Preparation

1 QCWS1 1500 10

2 QCWS2 500 3.3

3 QC WS3 112.5 0.7

4 QC WS4 25 0.16
Date of QC prep: Study:

K. Preparation of MS Check Standard for System Suitability

Pipet 250 uL of WS 2 at ~10,000 ng/mL and 2.5 mL of WSS at ~1000 ng/mL in
methanol into the same 50-mL volumetric flask. Dilute to volume with MeOH and mix.
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Version 1.0
Study No.:
Analyst/Date:

L. Preparation of homogenizer recovery liver samples

To determine the recovery from the homogenization process, unhemogenized blank liver
will be fortified in duplicate at 3 concentration levels and homogenized as follows. This
needs to be done every day that homogenization of study samples is performed.

I Place approximately 0.5 g of unhomogenized blank liver into each of 6, 15 mL
polypropylene centrifuge tubes. Record weights of liver.
2, Add 100 pL of WS 1, 3, and 4 (one WS per duplicate tubes) to prepare

fortifications at approximately 4, 0.8, and 0.4 ug/g.

Multiply the mass of liver in g by 2.5 and add this many mL of water.
Homogenize each liver sample, and rinse homogenizer probe with another
volume of water used in step 3, adding rinse to homogenized sample,
Clean homogenizer with McOH between samples.

Cap and vortex homogenate for use in extraction.

L3 L

M.  Preparation of Dilution Check Sample

1. Place 2.95 mL of undiluted liver homogenate (STIR HOMOGENATE WHILE
ALIQUOTING) into 2 15 mL extraction tube and add 50 pL. of Mixed Stock A.
2. Dilute 50 pL. of step 1 solution (VORTEX SOLUTION WHILE
ALIQUOTING) with 0.45 mL of undiluted liver homogenate (STIR
4 HOMOGENATE WHILE ALIQUOTING) in 3, 15 mL extraction tubes.
3. This sample should be prepared for extraction only ¢n days when study samples
will be diluted and extracted.

N. Homogenization of study samples

1 Place approximately 0.5 g of unhomogenized study sample liver into a 15 mL
polypropylene tube. Record weights of liver.

2. Multiply the mass of liver in g by 2.5 and add this many mL of water.

3. Homogenize each liver sample, and rinse homogenizer probe with another
volume of water used in'step 2, adding rinse to homogenized sample.

4, Clean homogenizer with MeOH between samples.

5. Cap and vortex homogenate for use in extraction.

0. Analysis Standards, Blanks, QCs, and Samples

1 MIX LIVER HOMOGENATES THOROUGHLY BEFORE ALIQUOTING
and pipet 500 L. of each QC (4 replicates per level), and other samples being
extracted into 15-mL polypropylene extraction tubes. The cal stds and blanks
are already aliquoted. ’

To the Blanks - IS (3 reps), add 100 L of MeOH and vortex.

To the Blanks + IS (3 reps) and to the remaining samples, add 100 4L WSS and
vortex.

Add 0.5 mL of 0.5 M TBA (pH 10) to all tubes and vortex briefly.

Add [ mL of 0.25 M carbonate buffer and vortex briefly.

Add 2.5 mL of ethyl acetate. Place the tubes sideways on the orbital shaker ata
setting of 300 for ~20 minutes.

Centrifuge tubes at a setting of 3500 rpm for ~20 minutes to separate layers.
Transfer 2 mL of the top organic layer to a clean polypropylene tube.

T

=
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METHOD FOR ANALYSIS OF POTASSIUM
PERFLUOROOCTANESULFONATE (PFOS) IN RAT LIVER BY LC/MS/MS

Version 1.0
Study No.:
Analyst/Date:

Evaporate to dryness under nitrogen at a setting of 30°C for ~60 minutes,
Reconstitute the residues in 500 4L of methano! with vortexing,

Syringe-filter extracts into autosampler vials for analysis, Store vials refrigerated
(up to 1 month) if LC/MS/MS will not be performed the same day. Since 3-day
room temperature extract stability was demonstrated during validation, the
extracts of the cal stds, blanks, and QCs may be reused for up to 3 days after
their initial preparation if held at room temperature (recap the vials if reusing).

Date of cal std/blank extract prep:
Date of QC extract prep:

P.  LC/MS/MS Analysis D 12 2y
1,

LC/MS/MS System

Auwtosampler
HPLC Punips

Muass Spectrometer
Analytical column

Mobile Phase
Componcents
Gradient profiic

Injection yolume
Flow split

Column Temp
HPLC Pressure
MS Source
Desofvation zas
Nebulizer gas
Seurce Block Tenip
Desolvation Temp
Cone voltage

Coltision ¢nerpy

Coltision gas
Multiplicr

Resolution

3M Environmental Laboratory

7S
Use the system conditions specified in Table 4 The conditions which are
designated may be modified by the analyst to produce acceptable peak shape.

Table 8 - LC/MS/MS Conditions

Model: D:
Model: hirg
Model: ID:

Keystone Betasil C18, 5., 2 x 50 mm, Part No. 055-701-2,
S/N:

s Lot

Component A: Ammonium acetate:methanol, 60:40, v:v
Component B: Ammonium acetate:methanol, 5:95, viv

Time, min %B Flow, mL/min
0 0 0.3
1 0 0.3
4.5 100 0.3
6 100 0.3

6.1

*Nitrogen at 575 L/ ( T/t

*Nitrogen at 80 L/hr (

L/hr)

*140°C (

°0)

*250°C (

9

20V

*40 eV ( eV) PFOS,

*30eV (

*70 V ( V) PFOS, ﬁ'@

PFOSA, PFOSAA, PFOSEA, M-556, M570
I‘S.JFOSA, PFOSAA, M-556, M570
eV) PFOSEA

Argon at *2.5 x 10” mb gas cell ( mb)

*650 V (

V)

*12.0 for MSI ( ): *10.0 for MS2 ( B}

O sHoutd kewd “s3"; 4 fe2 2for (7T
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METHOD FOR ANALYSIS OF POTASSIUM

PERFLUOROOCTANESULFONATE (PFOS) IN RAT LIVER BY LC/MS/MS

Tons manitored

Total run time
Approximute

retention thnes:

Version 1.0
Study No.:
Analyst/Date:

427>81 MRM transition for Surrogate Standard (SS)
499>99 MRM transition for PFOS

556>78 MRM transition for M-556

570>169 MRM transition for M570

584>169 MRM transition for PFOSAA

498>78 MRM transition for PFOSA

526>169 MRM transition for PFOSEA

*11 minutes ( min)

SS: 4 min ( min)
PFOS: 4.3 min ( min)
M-586: 4.5 min ( min)
MS570: 4.6 min ( min)
PFOSAA: 4.7 min ( min)
PFOSA: 5.1 min ( min)
PFOSEA: 5.7 min ( min)

* Parameters that may be changed by the analyst. Actual valuesin ( ).

2,

‘The above conditions should be suitable for the Micromass Quattro LC (S/N
9053). Modifications may be necessary if another Micromass Quattro Series
spectrometer is used. Split the flow post-column via a Keystone BIO-tee or
similar device.
Calibrate the mass spectrometer nsing a suitable reference compound, or verify
that the calibration is suitable by visual inspection (on the tune page) thata
suitable mobile phase ion is still accurately determined. Resolution may need to
be higher than that used for analyzing samples.
To check the praper performance of the instrument, inject the instrument check
standard. The results should be comparable to a recent injection if available.
Use an automated chromatography integration software system to collect the
output from the analysis.
Loading Order: See the loading report from the automated chromatography
integration software system.
Make smglc mjecuons of each cal standard, QC, study sample, or blank. Make
atleast 4 mjecuons of the instrument check standard.
Run set sizes should typically not exceed 30 injections due to instrument

P roll-off iderations. Longer runs may be performed, but they pose a
risk of yielding unacceptable curve results.

VII. CALCULATIONS

Spreadsheet Software:
MS Analysis Software:

Version
Version

1

2

3. Calulate the average density of the liver homogenate (10 reps) in mg/mL.
4. Using the average density of the homogenate, calculate its liver density
(mg of liver per mL of diluted homogenate):

3M Environmental Laboratory

Undiluted liver density (mg/mL) = (g of liver x average density of homogenate)/(g of
liver + g of water)

where g of liver and g of water are masses used to prepme bulk homogenate;
density of water is assumed to be 1 g/mL.

Diluted liver density (mg/mL) = Undiluted density + Diln Factor
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Version 1.0
Study No.:
Analyst/Date:

Where diln factor = 2/1.8 = 1. 1111 to account for 10% diln of liver homogenate
in cal std and QC matrices.

5, Calculate the actual concentration (ng/mL) of PFOS and other fluorochemicals in the
" suspensious of calibration standards and QCs by using the mass of analytes and dilution
factors only (no liver density correction). Use purity correction for PFOSAA only.

6. Calculate the actual concentration of PFOS and other fluorochemicals in liver for the
calibration standards and QCs as follows:

Conc(pg/g) = Conc (ng/mL) + Diluted Liver density (mg/mL) x 1000 mg/g x 10™ pg/ng

7. Assure that the integrations of the peak areas of the test article and surrogate standard are
correct. Flag manual integrations where performed. Calculate the exact concentration of each
! Liver standard.

8. Calculate the regression equation relating the peak response ratio (test article/SS} of each

calibration standard (y-axis) to test article concentration in liver (x-axis) for PFOS, M-556,

M570, and PFOSAA. Calculate the regression equaﬁon refating the peak area of each

calibration standard to test article concentration in liver for PFOSA and PFOSEA. FPFOS, M-

556, M570, and PFOSAA are quanutawd by usmg the sumgate standard as an internal

standard; PFOSA a tat 2

standard calibration curve). Use a quadratlc regressmn wughted vx, origin excluded, for
’ all analytes.

9, Calculate a determined concentration for each injection of calibration standard, QC, and
sample using the regression parameters and the peak response ratios or areas.

10, Calculate the relative error, average relative error, standard deviation, and relative standard
deviation for all QCs. Calculate the relative error for each injection of calibration standard.

11, Calculate the average recovery for the homogenizer recovery fortifications.

12. Calculate the relative standard deviation for the PFOS to SS peak area ratio of the replicate
injections of the check standard.

X, ACCEPTANCE CRITERIA
A. MS Check Standard (System Suitability)

At least 3 injections of the MS Check Standard must provide a %RSD of 10% or less for the
PFOS to SS peak area ratio.

B. Calibration Standards

The percent relative errors for the concentration-level averages of the calibration standards
should meet the following limits:

Page 13 of 16
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Version 1.0

Study No.:

Analyst/Date:

Table 9. Calibration Standard Acceptance limits

PFOS 20 (25% at LOQ)
M-556 20 (25% at LOQ)
M570 20 (25% at LOQ)
PFOSAA 20 (25% at LOQ)
PFOSA 20 (25%at LOQ)
PFOSEA 25 (30% at LOQ)

Up to 5 calibration standard injections may be excluded from the curve, provided that one
injection remains per level. Removal of an entire level may be done if approval is obtained.
If an entire level is removed, the samples bracketed by the remaining calibration range will be
considered acceptable. The calibration curve should have a coefficient of determination of

0.97 or better.

QCs

The concentration-level average percent relative errors and percent relative standard
deviations of the QCs should meet the following limits:

Table 10. ﬁ A%oe fimits

PFOS 20
M-556 20
M570 20
PFOSAA 20
PFOSA 20
PFOSEA 25

Removal of individual values from the QC calculations may be done if accompanied by a -
reasonable explanation (e.g., instrument malfunction or Dixon's Q) test results),

If the average determined concentration for any QC level exceeds the acceptance limit, the
task leader or study director should be notified. The nun may be repeated or a portion of the
run may be considered acceptable. For example, if the low QC fails the stated requirements,
samples may be accepted that have concentrations bracketed by the highest calibration
standard and a mid-level QC concentration.

Homogenizer Recovery and Dilution Check Samples

The average recovery across the 3 levels of homogenizer recovery samples as well as that of
the dilution check samples should fall within the range of 70-130% inclusive. Removal of
individual outliers from the calculations may be done if accompanied by a reasonable

éxplanation.

Sensitivity (LOQs)

The validated limits of quantitation are nominally 0.13 pg/g each. for PFOS, M-556, M570,

and PFOSAA,
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For PFOSA and PFOSEA, the validated LOQs are nominally 0.33 pg/g each. Due to the
nature of the preparation of the calibration standards, lower concentrations of PFOSA and
PFOSEA will be carried through the extraction. These lower concentration values will be
evaluated with each run set, and may be included in the regressions if they meet acceptance
criteria, If they are included, study samples which are quantitated to have concentrations
below the validated level (nominally 0.33 pg/g) will be appropriately flagged.

F. Specificity
The method suffers from endogencous matrix interferences at levels sometimes exceeding
20% of LOQ. The intercept of the calibration curve appears to offer some correction for any
effect on quantitations. Acceptabe performance (error) of the lowest used standard, thercfore,
will be considered sufficient evidence that bracketed study samples are quantified properly.

G. General

. "The ahove acceptance criteria indicate that this method is capable of producing occasional
errors outside the normal acceptance criteria of a validated method (15% normally). Where
indicated, replicate analyses lessen the impact of these occasional outliers.
X. RESULTS
See attached hard copy of spreadsheet or see file on network drive.

Xl. COMMENTS
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Version 1.0
Study No.:
Analyst/Date:
XIL CONCLUSIONS
XII. SIGNATURES
) Analysts
: Date:
Date:
Date:
Date:
Technical Review
Date:
Date:
QC Review
Date:
Date;
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Calibration Blank - 55 Beis
10 uL; N003296-G 01-Qctras
Ogerator: PL.
2: MRM of 2 Channels ES-
424 499.00 > 99.00
ﬂ 1.39e3
PFOS Channel
%]
. 5.30 5.85
010ct34 Sm (Mn, 1x2) ' ' ' ' 2: MRM of 2 Channels ES-
100- 3.97 427.00 > 81.00)
209
4 saa, .. ' Surrogate Channel
!
-
3,51
5.52
567 5.90
0 , v , v , . Time
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Study Title

Oral (Gavage) th;macokinetic Recovery
Study of PFOS in Rats

PROTOCOL

Author
Lisa Clemen

" Date:
June 8, 1999

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

Laboratory Project Identification
FACT-TOX-111
V2994
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Study Identification

Oral (Gavage) Pharmacokinetic Recovery
Study of PFOS in Rats

Test Material Perflucrooctane sulfonic acid potassium salt
. (T-6295)

Sponsor ' 3M Toxicology Services - Medical Department
: 3M Center, Building 220-2E-02
St. Paul, MN 55144-1000

Sponsor Representative Marvin T, Cass, D.VM,, Ph.D.
IM Toxicology Services
Telephone: 651-733-5180
Facsimile: 651-733-1773

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

Study Locatlon(s)
In vivo Testing Facility Argus Research Laboratories, Inc.
905 Sheehy Drive, Building A
Horsham, PA 19044

Analytical Testing Laboratory M Environmental Laboratory
Building 2-3E-09
935 Bush Avenue
St. Paul, MN 55106
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Sub-Contract Laboratories : Advanced Bioanalytical Services, Inc.
15 Catherwood Road
Ithaca, NY 14850
Battelle Memorial Institate
505 King Avenue
Columbus Ohio 43201-2693
Proposed Study Timetable
Study {nitfation Date Tune 8, 1999
Study Completion Date l August 8, 2000
) 1. Sruoy
: Oral (gavage) pharmacokinetic recovery study of potassium perfluorcoctane sulfonic acid
; (PFOS) in rats.
2. PURFOSE

This analytical study is designed to determine levels of potassium perflucrooctanesulfonate
{PFOS) in specimens of liver and serum of rats, The in-life portion of this study was conducted
at Argus Rescarch Laboratories, study #418-015. All serum samples will be extracted and
analyzed at Advanced Bioanalytical Services, Inc. and all liver samples extracted and analyzed at
Battelle Memorial Institute. Additional analyses may be performed at the 3M Environmental
Laboratory as methods are developed and validated. . If additional analyses are performed an
amendment to this protocol will be written.

3. REGULATORY COMPLIANCE

This study will be conducted in accordance with the United States Food and Drug '
Administration, Good Laboratory Practices Standards, Final Rule 21 CFR 8, with the exception
that analysis of the test material mixture for concentration, solubility, homogeneity, and stability
will not be conducted, and is the responaibility of the Sponsor.

4. QUALITY ASSURANCE

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

The QA Unit at the sub-cantract laboratory will audit their study conduct, data, and results report

prior 1o submitting to the 3M Environmental Laboratory.
3M Environmental Laboralery Page 30f 10
AIG 13 89 11:21 cey 2Wa i1 DAfE Ana
E-3

3M Environmental Laboratory Page 215



BACK TO MAIN

3M Medical Department Study: T-6395.14 —-—-————WM
O At

LRN-U2094

Battelle Study Number: N003296-G
3IM Toxicology Services Protocol Number: FACT-TOX-111

AUG. 13,1999 0:274¥  ENVIRONMENTAL LAB 2 3E 09 NO. 1406 P 35

Pratocol BFACT-TOX-111

3. TesT MATERIAL
5.9 Refer to Argus Research Laboratory protocol for study #418-015.

6. CONTROL MATRICES

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

6.2 Source Argus Research and/or Sigma Chemical
6.3 Physical Description Rat liver and serum, and/or rabbit liver and serum
6.4 Purity and Stabliity Not applicable

6.5 Storage Conditions Frozenat -20°C 10 °Coi 50 °C:£10 °C

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

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

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

7. REFERENCE MATERIAL

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

7.2 Source 3M Specialty Chemicals
7.3 Physical Description White powder

7.4 Purity and Stability Purity of PFOS is 95% or greater. Stability bas not been
determined.

7.5 Storage Conditions Room temperature

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

7.7 Disposition Unused reference material will be retained for use by the 3M

Environmental Laboratory and will be discarded when the guality of preparation no
longer affords evaluation.
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7.8 Safety Precautions Refer to MSDS for chemicals used, Wear appropriate
laboratory attire, and follow adequate precautions for handling biological materials and
preparing samples for analysis.

8. TeSTSYSTEM

Rats were used as the test system and were maintained and dosed as described in Argus Research
protocol #418-015. The female rats will be given the test material or control once daily

"beginning 42 days prior to cohabitation until day 0 of presumed gestation. See table 1 for more

dosage information.
Table 1
Dosage Levels, Concentration, and Volumes
Dosags Number of Dosage T Concentration | Dosage volume

Group fomslerats  |mpkgiday  |mghgiday | mlsg

1 [] 0 0 5

2 8 0.1 0.02 5
13 [] 0.6 0.32 5

9. SPECIMEN AND SANPLE RECEIPT
The 3M Environmental Laboratory will receive homogeneity samples and specimens of the

following body tissues and fluids from the indicated points in the study. All specimens will be

packed on dry ice for shipping. See table 2 for more specimen information.

Table 2
Specimen Information
Body tissue/fluid Collected Expected # of
specimens
Serum — Dam and Pup animals Dam-Predose, Days 7, 14, 15, 21, [ 144 Dam
and 22 '
- Pup-Day2l _ 24 Pup (pooled)
Urine and Feces~Damand Pup | Predose, Days 7, 15, 21, and 22 120 Urine and
animals _ 120 Feces
Liver - Dam and Pup animals Dam-At the termination of the 24 Dam
study
Pup-Day21 24 Pup (pooled)
Total number of expectad specimens: 456
Total number of test animals: 16
Total number of contro} animals; 8
3M Environmental Laboratory Page 5of 10
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Specimens sent to 3M Environmental Laboratories will be received and tracked according to
applicable Standard Operating Procedures.

10. PREPARATORY METHODS

10.1 FACT-M-1.1, Exiraction of Potassium Perflucrooctanesulfonate or Other Anionic
Fluorochemical Surfactant from Liver for Analysis Using HPLC-Electrospray/Mass
Spectrometry

10.2 ETS-8-4.1, Extraction of Potassium Perflucrooctanesulfonate or Other
Fluorochemical Compounds from Serum or Other Fluid for Analysis Using HPLC-
Blectrospray/Mass Spectrometry

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

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

11. ANALYTICAL METHODS

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

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

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

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

12, DATA QUALITY OBJECTIVES

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

12.1 Linearity ¢ 20.98
12.2 Limits of detection / quantitation
12.2.1 Method Detection Limit (MDL) for PFOS
a)  Serum: 1.75ppb
b)  Liver: 1Spph
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12.2.2 Limit of Quantitation (LOQ) ~ Equal to the lowest acceptable standard in
the calibration curve

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

12.5 Use of confirmatory methods Indeterminate samples will be re-snalyzed using a
confirmatory method. Ifa conﬁxmaw:ymemod is used, an amendment to this
protocol will be written.

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

" 13, SUB-CONTRACTED ANALYSIS

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

13.2 Anamendment to this protocol will be written if analyses are performed at
laboratories other than the 3M Environmental Laboratories, Advmeed Biosnalytical
Services, Inc., or Battelle Memorial Institute.

14. STATISTICAL ANALYSIS

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

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

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

15.REPORY

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

75,7 Name and address of the facility performing the study
15.2 Dates upon which the study was initiated and completed
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15.3 A statement of compliance by the Study Director addressing any exceptions to Good

' Laboratory Practice Standards

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

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

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

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

15.8 A description of the test system

15.9 A description of any circumstances that mzyblu;ve affected the quality or the integrity
of the data :

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

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

75.12 Statistical methods used to evaluate the data, if applicable

15,13 The signed and dated reports of cach of the individual scientists or other professionals
involved in the study, if applicable

15,14 The location where raw data and the final report are to be stored

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

If it is necessary to make corrections or additions to a report after it bas been accepted, the
changes will be made in the form of an amendment issued by the Study Director. The

amendment will clearly identify the part of the report that is being amended, the reasons for the
amendment, and will be signed by the Study Director.

16. Locarion aF RAW DATA, RECORDS, AND FINAL REPORT

Original data, or copies thereof, will be available at the 3M Environmental Laboratory to
facilitate audits of the study during its progress and before acceptance of the final report. When
the final report is completed, all original paper data, including those items listed below, will be
retained in the archives of 3M Environmental Laboratory for at least 2 period of time as specified

by regulation, and ay established by 3M Environmental Laboratory Standard Operating
Procedures,

3M Environmental Laboratory Page 8 of 10

AUG 13 '99 11:22 R%1 77R KI17R  PAARR Q7e

3M Environmental Laboratory Page 220



BACK TO MAIN

3M Medical Department Study: T-6395.14 Analxtical Rgmﬁi EACT TOX-111

LRN-U2994

Battelle Study Number: N003296-G
3M Toxicology Services Protocol Number: FACT-TOX-111

AUG. 13,1999 9:29AM  ENVIRONMENTAL LAB 2 3E 09 NO. 1408 P 40

Protocol #FACT-TOX-111

16.1 The following raw data and records will be retsined in the study folder in the

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

16.1.1 Approved protocol and amendments
76.1.2 Study comrespondence

76.1.3 Shipping records

16.1.4 Rawdata

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

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

16.2.1 Training records

16.2.2 Calibration records

76.2.3 Instrument maintenance logs’

16.2.4 Standard Operating Procedures, Equipment Procedures, and Methods

. 47.SPECIMEN RETENTION

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

18. PROTOCOL AMENDNENTS AND DEVIATIONS

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

18.ATTACHMENTS
19.1 AttachmentA Preparatory and analytical methods
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20. SIGMWRES

%wm«l Tl 7%47% |

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

# #z_____a L/2/42
ten §, Hansen, Ph.D., 3M Environmental Laboratory Study Director ~ Date
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Oral (Gavage) Pharmacokinetic Recovery Study of PFOS in Rats

PROTOCOL AMENDMENT NO. 1

Amendment Date;
Angust 12, 1999

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

Laboratory Project Identification
ET&SS FACT-TOX111
LIRN U2994
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Protocol FACT-TOX111
- Amendment No. 1

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

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

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

FACT-M-2.1 “Analysis of Fluorochemicals in 1 Liver Extracts Using HPLC-Electrospray/Mass
Spectrometry”

AMEND TO READ; The extraction and analytical methods FACT-M-1.1 and FACT-M-2.1,
respectively, were updated on 07/22/99 to:

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

ETS-8-7.0 “Analysis of Potassium Perfluorcoctanesulfonate or Other Fluorochemical

Compounds in Liver Extracts Using HPLC-Electrospray/Mass Spectrometry”

REASON: The extraction and analytical methods FACT-M-1.1 and FACT-M-2.1, respectively,
were updated on 07/22/99 to ETS-8-6.0 and ETS-8-7.0. These methods were updated to replace
the extraction solvent ethyl acetate with a different extraction solvent MTBE (methyl tert butyl
ether), POAA and Monoester were removed from the standard mix, and M556 was added to the
standard mix. 4
The analytical method was updated to include linear regression with 1/x weighting and a few
minor changes in the HPLC 1100 instrument parameters.

2. PROTocoL READS: Section 10.4 and 11.4 state that if the analyses are sub-contracted to
other laboratories an amendment will be written to include these methods.

AMEND TO READ: The extraction and analytical methods to follow at Advanced Bioanalytical
Services wz.ll be attached to the protocol.

The cxtraction and analytical method to follow at Batteile Memorial Institute is:

“Method for Analysis of Perfluorcoctane Sulfonate (PFOS) in Ra(tySLem-by LC/MS/MS,

Version “' i

REASON: The analytical methods at the sub-contract laboratories were not included in the
original protocol.

O ®ue 9)23/g
ki 1127199
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Battelle Study Number; N003296-G
3M Toxicology Services Protocol Number: FACT-TOX-111

Protocol FACT-TOX111
Amendment No. 1

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

REASON: The validation supporting methods ETS-8-6.0 and ETS-8-7.0 included a lower
method detection limit for PFOS.

Amendment Approval

%&;@ ' 7 A;gz w1949
in Case, D.V.M., Ph.D., Sponsor Representative . 7  Date

- AR %1«_—-— ' xlmé

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

3M Environmental Laboratory
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Battelle Study Number: N003296-G
3M Toxicology Services Protocol Number: FACT-TOX-111

Study Title
Oral (Gavage) Pharmacokinetic Recovery Study of PFOS in Rats

PROTOCOL AMENDMENT NO. 2

Amendment Date:
September 30, 1999

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

Laboratory Project Identification
ET&SS FACT-TOX111
LIRN U2994

3M Environmental Laboratory
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Battelle Study Number: N003296-G
3M Toxicology Services Protocol Number: FACT-TOX-111

Protocol FACT-TOX111
Amendment No, 2

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

1. PROTOCOL READS:
Section 2 states the study is designed to determine levels of potassium
perfluorooctanesulfonate (PFOS) in specimens of liver and sera in rats.

AMEND TO READ.

The study is designed to determine levels of potassium perfluorooctanesulfonate (PFOS) in
specimens of liver, sera, and urine in rats.

REASON:

. The urine analytical methods were validated and approved after approval of the original
protocol.

2, PROTOCOL READS:
Section 10.0 and 11.0 list the following methods to use for extraction and analysis:
ETS-8-4.1 “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry™
ETS-8-6.0 “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry™
ETS-8-5.1 “Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds in Serum Extracts Using HPLC-Electrospray/Mass Spectrometry”
ETS-8-7.0 “Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds in Liver Extracts Using HPLC-Electrospray/Mass Spectrometry”

AMEND TO READ::

ETS-8-4.1 “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical -
Compounds from Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry™
ETS-8-6.0 “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry”
ETS-8-96.0 “Extraction of Potassium Perfluorcoctanesulfonate or Other Fluorochemical
Compounds from Urine for Analysis Using HPLC-Electrospray/Mass Spectrometry/Mass
Spectrometry”

ETS-8-5.1 “Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds in Serum Extracts Using HPLC-Electrospray/Mass Spectrometry”
ETS-8-7.0 “Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds in Liver Extracts Using HPLC-Electrospray/Mass Spectrometry”
ETS-8-97.0 “Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds in Urine Extracts Using HPLC-Electrospray/Mass Spectrometry/Mass
Spectrometry”

REASON: The extraction and analytical methods ETS-8-96.0 and ETS-8-97.0, were approved
after approval of the original protocol.

3M Environmental Laboratory
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Protocol FACT-TOX111
Amendment No. 2

3. PROTOCOL READS:
Section 6.1 lists control matrices as rat liver and serum or rabbit hver and serum. Source
Argus and/or Sigma Chemical. .

AMEND TO READ:

Control matrices identification rat liver and serum, rabbit liver and serum, human urine
and/or rat urine. Source Argus, Sigma Chemical, Lampire Biologicals, Biological Specialty
Corp. and/or Golden West Biologicals.

REASON:
Addition of control urine specifications.

‘ 4. PROTOCOL READS:
Section 12.2.1 a) lists sera method detection hmxt as 1.75 ppb and b) lists liver method
detection limit as 15 ppb.

»  AMEND TO READ:
The method detection limits for all compounds and matrices will be taken from the methods
used fqr extraction and analysis.
REASON:

The method detection limits listed are specific to the 3M Environmental Laboratory.
Statement was added to allow for sub-contracted analyses and/or revised methods.

3M Environmental Laboratory
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Battelle Study Number: N003296-G
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Protocol FACT-TOX111
Amendment No. 2

5. PROTOCOL READS:
Section 16 states that 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, electronic copies of data, training records, calibration records,
instrument maintenance logs and standard operating procedures, equipment procedures, and
methods will be retained in the archives of the 3M Environmental Laboratory.

AMEND TO READ:

Section 16 states that the original data, or copies thereof, will be available at the 3M
Environmental Laboratory to facilitate audits of the study during its progress and before
acceptance of the final report. When the final report is completed, all original paper data,
including: approved protocol and amendments, study correspondence, shipping records, raw
data, approved final report, and electronic copies of data will be retained in the archives of
the 3M Environmental Laboratory. All corresponding training records, calibration records,
instrument maintenance logs, standard operating procedures, equipment procedures, and
methods will be retained in the archives of the facility performing each analysis.

REASON:

Clarification of the disposition of archived records if analyses are performed ata sub-
contract laboratory. :

6. PROTOCOL READS:

Section 17 states that specimens will be maintained in the 3M Environmental Laboratory
specimen archives.

AMEND TO READ:

Specimens will be maintained in the 3M Environmental Laboratory specimen archives. All
specimens sent to sub-contract laboratories will be retumned 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:

Clarification of the disposition of specimens and documentation for analyses performed by a
sub-contract laboratory.

3M Environmental Laboratory
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, Protocol FACT-TOX111
) : S Amendment No. 2
Amendment Approval
TGGL Y0 (e
Marvin Case, D.V.M., Ph.D., Sponsor Representative I Date’

K/’bv t()é————" 5 0k 1199

Kristen J. Hansen, Ph.D., Study Director Date
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Study Title
Analytical Laboratory Report on the Determination of the Presence and Concentration of
" Potassium Perfluorooctanesulfonate (CAS Number 2759-39-3) in the Serum, Liver, and Urine of
Crl:CD®BR VAF/Plus® Rats Exposed to PFOS Via Gavage

PROTOCOL AMENDMENT NO. 3

Amendment Date:
20 January 2000
Performing Laboratories
. Performing Laboratories
Urine Analyses Liver Analyses . Serum Analyses

3M Environmental Technology and Advanced Bioanalytical Services,
Safety Services Battelle Memorial Institute Inc.
Fluorine Analytical Chemistry Team 505 King Avenue 15 Catherwood Road
Building 2-3E-09 Columbus, OH 43201-2693 Ithaca, NY 14850

935 Bush Avenue
St. Paul, MN 55106

Laboratory Project Identification
ET&SS LRN-U29%4
FACT TOX-111
Argus Study: 418-015
3M Medical Department Study: T-6295.14
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Protocol LRN-U2994
Amendment Number 3

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

1. PROTOCOL READS:
The study director for the present study was identifi ed in the protocol as Kristen J.
Hansen, Ph.D.
AMEND TO READ:
The role of study director for the present study was reassigned to Marvin T. Case;
D.V.M., Ph.D., as of 20 January 2000. The previous study director, Kristen J.
Hansen, has been reassigned to the role of Principle Analytical Investigator.
REASON:
The role of study director was reassigned in an effort to ensure compliance with
Good Laboratory Practice Standards that outline study personnel requirements
(refer to 21 CFR Part 58).

2, PRorocm. READS:

The sponsor for the present study was identified as Marvin T. Case, D.V.M,, Ph.D.
AMEND TO READ:

The role of sponsor for the present study was reassigned to John L. Butenhoff,
Ph.D.; as of 20 January 2000.
, REASON.

To ensure that the study director does not also carry the duties of study sponsor, the
sponsor role was reassigned. In this manner, personnel responsibilities and
workload are more evenly balanced. .
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Protocal LRN-U2994
Amendment Number 3

Amendment Approval

?ﬁé«. 1 W FAéW lo, zoo0

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

bt ‘ 11 = Fab - 2000

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

%(ZM T ) Z&lﬁ'gﬂm{,h Dotz

Marvin T. Case, D.V.M,, Ph.D., Incoming Study Director Date
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Battelle Study Number: N003296-G
M Toucology Services Protocol Number: FACT-TOX-111
DEVIATON REPORT

Battelle Study Number: N003296-G
3M Toxicology Services Protocol Number: FACT-TOX-111

ORAL (GAVAGE) PHARMACOKINETIC RECOVERY
STUDY OF PFOS IN RATS

TYPE OF DEVIATION: PROTOCOL
DATE OF DEVIATION: September 28, 1999

NATURE OF DEVIATION: The source of control matrix will not be either Argus Research or
Sigma Chemical as specified in section 6.2 of the protocol.

CAUSE OF DEVIATION: Harlan will be the supplier of control rat livers used to prepare
blanks, any standards, and QCs for the analytical portion of the study.

IMPACT OF DEVIATION ON STUDY: Harlan was used as the control matrix supplier for
Battelle’s validation of the analytical method (Battelle study number N003604-A). This supplier
prov1ded matrix that allowed achievement of the reported method acceptance criteria so that

" thereis not 1mpact on the study.

CORRECTIVE ACTION: This protocol deviation report was prepared.

APPROVED BY:

C (s Y-2Y-o
Jon C. Addre, Ph.D. Date
Battelle Principal Investigator

@Mw«« TGoae ' 2] Bof 240,
Marvin T. Case, D.V.M,, Ph.D. Date
Study Director
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DEVIATON REPORT

Battelle Study Number: N§03296-G
3M Toxicology Services Protocol Number: FACT-TOX-111

ORAL (GAVAGE) PHARMACOKINETIC RECOVERY
STUDY OF PFOS IN RATS

TYPE OF DEVIATION: PROTOCOL

DATE OF DEVIATION: October 4, 1999

NATURE OF DEVIATION: The dilution recovery results for rat liver did not meet the method

acceptance criteria of 70-130%. This is required in section IX. D. of the method and section 12.4

of the study protocol.

CAUSE OF DEVIATION: The actual dilution recovery was 133%.

IMPACT OF DEVIATION ON STUDY: The remaining method performance tests (calibration

curve, QCs, and homogenization recoveries) met their respective acceptance criteria.

Approximately 2/3 of the study samples were diluted before extraction, and therefore potentially
- affected. The dilution recovery was not considered to be exceedingly high enough, at only

approximately 3% above the normal acceptance level, to have significantly impacted the data.

CORRECTIVE ACTION: The dilution recovery data will be presented in the final report.

APPROVED BY:

wa\ C Gnda Y~24-ol
Jon 0, JAndre, Ph.D. Date
Battelle Principal Investigator

M 2788f 2er
arvin T. Case, D.V.M,, Ph.D. Date

Study Director
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DEVIATON REPORT

Battelle Study Number: N003296-G
3M Toxicology Services Protocol Number: FACT-TOX-111

ORAL (GAVAGE) PHARMACOKINETIC RECOVERY
STUDY OF PFOS IN RATS
TYPE OF DEVIATION: Protocol
DATE OF DEVIATION: August 20, 1999

NATURE OF DEVIATION: Protocol states Battelle will analyze 24 dam and 24 pup (pooled).
Chain of Custody Record indicates only 45 samples were received.

IMPACT OF DEVIATION ON STUDY: The impact of this is minimal to the interpretation of
the study outcome.

CORRECTIVE ACTION: This protocol deviation report was prepared.

" APPROVED BY:

g\w\C« Ol “-24-

JonC. &i;*ixe, Ph.D. Date
Battelle Principal Investigator '

%AM [Case 27 4] Dra
Mé&rvin T. Case, D.V.M., Ph.D. Date
Study Director
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APPENDIX F - PFOS PURITY REPORT
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ETSS 2 3u B 651 778 4226 04/26/99 09:56 (3 :02/03 NO:341

3M SPECIALTY ADHESIVES & CHEMICALS ANALYTICAL LABORATORY

. Request # 87830

T Lisa Clemen - (3-5568) - ET&SS- 203-09

Eronm Tom Kestner - (3-5633) - SA&C Analytical Lab « 236-2B-11

Subject: Chemical Characterization of POSF-Based Fluorochsmicaly by 'H-NMR & **F-NMR
Spectrozcapy

Date; March 24, 1999: Preliminary report for FC-95 (PFOS), lot 171

SAMPLE DESCRIPTION:
o FC-98, lot 171 (PFOS), TN-A-0834; Nominal product »CyF;,-SOs(-) K(+) (white polwder)

INTRODUCTION;

This sample was subjected to 'H-NMR and F-NMR spectral analyses to determine the purity of the nominal
product and to characterize as many impurity components as possible.

EXPERIMENTAL:

A portion of the sample was accurately weighed, spiked with a known amount of 1,4-bis(triflucromethyl)benzene
(p-HFX), and then totally dissolved in DMS0-ds for subsequent analysis by NMR. A 400 MHz 'H-NMR
spectrum (# h57830.401) and a 376 MHz "F-NMR spectrum (# £57830.401) were acquired using a Varian
UNITYplus 400 FT-NMR spectrometer. Use of the p-HFX intemnal standard was intended to permit the
determination of the absolute weight percent concentrations of the assigned components without necessarily
needing to identify or quantify all the components in the sample mixture. :

The combined NMR spectral data were used to assign all of the major and most of the minor components in this
sample as received. The qualitative and quantitative compositional results that were derived from the single trial
NMR internal standardization analyses are summarized in TABLE-1 on the following page. { have reported both
relative and absolute weight percent concentrations. One possible reason that the absolute wt.% values add up to
mote than 100% may be due to the fact that I assumed alf of the components contained 8 carbons. If there were

any shorter chain homologs present (i.e., 7. 6, $, etc. carbons), then the average compoun‘d molecular weights
would have been somewhat less than those used in the calculati In general, the "F-NMR technique isnot

particularly well sujted for identifying or quantifying small amounts of various fluorochemical homolog Impurity
components unless the chaing are very short. A more complete characterization of any other fluorochemical
homologs would require analysis by electrospray MS or 8 similar technique,

Additional work would be required in an effort to posi!iv;aly verify the tentatively assigned components listed in
TABLE-1 (denoted by possible). Small umounts of other unidentified impurities are also detected in the NMR
spectra, but additionai work would be required in an effort to identify or quantify these other materials.

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

Tom Kestner

e:  Rick Payfes - SA&C Analytical Lab - 236-2B-11 Pile Referenca: LCS7810.DQC/S1

Fage.t.
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ETSS 2 3W @ 651 778 4226 04/26/99 09:56 (3 :03/03 NO:341
\ March 24, 1999 SAXC Anslytical Lab Request # 57830
. Initial Renort for FC-9, 1ot 171
TABLE-1
Sample: FC-95, lat 17] (PFOS), TN-A-0834 .
Overall Quantitative Compasitional Results by 'H/'*?F-NMR Internal Standardization Analyses
Structural Auignments NMR Absoluts Weight% NMR Relative Weight%
: Concentrstions Concentrations
. — {single tris] messurement) (single trial meagurement)
CE:{(CF1),-SO04{-) K(+) . 70.3% 63.6%
{(Normal chain: sssums x =7 for calculation purposes) .
CF,(CF2) CHCFCF D, 805 K@) 7% 173%
{Intomsl monotethyl branch;
assume x+y = 5, x .0, & y # 0, for calculatlon purposes)
(CF3):CF-{CP)-SOy(-) K(+) 10.5% 10.2%
{Isopropyl branch; assume x =S for calculation purposes)
CF1,.-CRCF)-S0(-) K(#) 33% 3.2%
(Alphs branch: assums x » 6 fer calculation pwposes) :
Possible F-SF,-C.Fz-505(-) K(+) 037% 0.36%
(assume x = 8 for calculation purposes) .
4 i .
CF;-(CF;),-C(CF,),{CF,),-SO,(-) K(+) 0.16% 0.16%
. (Internal gem-dimethy! branch: assume x4y = 4 and x » 0 for . .
calculation purposes)
Posalble CFy-SF-C Fa-SOs(<) K(+) ’ . 0.11% 0.10% .
(assume x = 7 for calculation purposes) . .
) Probable CHj..-505(-) K(+) 0.031% 0.030%
(Hydrocarbon sulfonate salt; assume x = 8 for ealeufation purpases)
(CEC{CF)-$Oy(-) K{+) 0.027% ) 0.026%
. (t-butyt branch: assume x = 4 for calculadon pPurposes)

P2
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RE-ISSUED ANALYTICAL REPORT
STUDY TITLE
Oral (Gavage) Phannacdldnetic Recovery Study of PFOS in Rats

DATA REQUIREMENTS
Analytical Method Requirements

- STUDY DIRECTOR

Marvin T. Case, 3M

. PRINCIPAL INVESTIGATOR

Enaksha Wickremesinhe, Centre’

RE-ISSUED ANALYTICAL REPORT COI\’H’LETION DATE
November 3, 2000 |
PERFORMING LABORATORY / TESTING FACILITY
Centre Analytical Laboratories, Inc. (Centre)
3048 Research Drive ’
State College, PA 16801

- Phone: 814-231-8032
STUDY SPONSOR

3M Toxicology Services — Medical Department

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

PROJECT IDENTIFICATION

Sponsor Protocol Number: FACT-TOX-111
Centre Study Number: 023-017 .

Total Péges: 92
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. Centre Study No.: 02343994
Sponsor Protocol No: FACT-TOX-111

GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

Centre Study Number 023-017, entitled “Oral (Gavage) Pharmacokinetic Recovery Study

“of PFOS in Rats,” conducted for 3M Toxicology Services — Medical Department, was
performed in compliance with US FDA Good Laboratory Practice Standards (21 CFR 58)
by Centre Analytical Laboratories, Inc. with the following exceptions:

1. The reference substances (analytical standards) used in this study (PFOS
and THPFOS) have not been characterized under 21 CFR 58.105 '

2. The automated data collection systems used in this study are not fuliy
compliant with 21 CFR 58.130(e).

W /ﬂ/ | 3-NN- 0
Enaksha Wicﬁyﬁsinhe, PhD* Date
Principal Investigator -

Centre Analytlcal Laboratories, Inc.

*Enaksha Wickremesinhe is no longer employed at Centre, therefore Centre -
Management, Rick Grazzini will be signing in his stead.

%Q/ﬁb%m TCu ' Dy Ky 24
1\7Iarvin T Case, D.V.M., Ph.D. Date’

Study Director : ' o

3M Toxicology Services
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Centre Study No.: 023-017
Sponsor Protocol No: FACT-TOX-111

QUALITY ASSURANCE STATEMENT

Centre Analytical Laboratories’ Quality Assurance Unit reviewed Centre Study Number
023-017, entitled, “Oral (Gavage) Pharmacokinetic Recovery Study of PFOS in Rats”.
All phases were reviewed for conduct according to Centre Analytical Laboratories’
Standard Operating Procedures, the Study Protocol, and all applicable Good Laboratory
‘Practice Standards. All findings were reported to the Study Director and to management. ..

Date Reported to
Date Centre
Phase Inspected Management
1. Protocol Review 5/17/00 . 6/1/00
2. Extraction & 717700 7/11/00
Fortification )
3. Raw Data & 7/28,31/00 8/15/00
Summary Table :
Review '
4. Draft Report §/1500 8/17/00
Review
. 5. Final Report ‘9'/11/0'0 ' 9/11/00
 Review C

' Naomi Lovallo
Quality Assurance Auditor

Centre Analytical Laboratories, Inc.

3M Environmental Laboratory

Date Reported to
. Study Director and
Sponsor Management
7114/00
7114100
8/25/00
8/25/00
9/11/00
ulzle2
‘Date
Page 3 of 92
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Centre Study No.: 023-017
Sponsor Protocol No: FACT-TOX-111

CERTIFICATION OF AUTHENTICITY

This report, for Centre Study Number 023-017 is a true and complete representation of
the raw- data for the study.

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

Principal Investigator, Centre:

/IW%‘ - J-M-oa |

Enaksha wesinhe, PhD.* . Date
Group/Te ader : : :

Centre Analytical Laboratories, Inc.

*Enaksha W1ckremes1nhe is no longer employed at Centre, therefore Centre
Management Rick Grazzini will be signing in his stead.

Centre Analytical Laboratories, Inc. Facility Mané’gement:

A M%M '» | wtfoo

_~Sohn Flaherty Date
Laboratory Manager : '
Centre Analytical Laboratories, Inc.

| Study Director, 3M:

YQ}?,’{MW 7 szu— . ﬁv‘ Ay Bagy
Marvin T. Case, D.V.M., Ph.D. Date
3M Toxicology Services .

Centre Analytical Laboratories, Inc. . Paged of 92
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Centre Study No.: 023-017
Sponsur Protocol No: FACT-TOX-111

STUDY 'IDENTIFICATION

Oral (Gavaoe) Pharmacokinetic Recovery Study of PFOS in Rats

SPONS OR PROTOCOL NUMBER: FACT—TOX- 11 1

TYPE OF STUDY:
TEST SYSTEM:

TEST MATERIAL:

SPONSOR:

STUDY DIRECTOR:

- TESTING FACILITY:

' PRINCIPAL INVESTIGATOR |

ANALYTICAL PHASE'
TIMETABLE:

Centre Anaiyticz’tl Laboratories, Inc.

3M Enviroﬁmental Laboratory

Oral (Gavage) Pharmacokinetic Recovery

Rat Feces

* Perfluorooctane sulfonic acid potassium salt -

(T-6295)

. 3M Toxicology Services — Medical Department

3M Center, Building 220-2E-02

. St. Paul, MN 55144-1000

From 6/9/99 to 2/10/00
Kristen J. Hansen, Ph.D.

3M Environmental Technology and Safety Services
Phone: (651) 778- 6018

From 2/10/00 to Present
Marvin T. Case, D.V.M., Ph.D.
3M Toxicology Services
Phone: (651) 733-5180

CentrelAnaly'ticaI Laboratories, Inc.v
3048 Research Drive
State College, PA 16801

Enaksha Wickremesinhe, Ph.D.
Centre Analytical Laboratories, Inc.
Phone:_(S 14)231-8032 -

Study Initiation Date:

06/09/99

Study Assignment Date: 04/19/00

Analytical Start Date: 07/06/00

.Analytical Termination Date: 07/20/00
Page S5of92
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Centre Study No.: 023-017
Sponsor Protocol No: FACT-TOX-111

PROJECT PERSONNEL

ROJECT PERSONNE

The Study Director for this project was Marvin T. Case at 3M Toxicology Services and
the Principal Investigator for this project at Centre Analytical Laboratories, Inc. was
Enaksha Wickremesinhe. The following personnel from Centre Analytical Laboratories,
Inc., were associated with various analytical phases of the study:
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1.0 SUMMARY

. The purpose of this study was to analyze perfluorooctanesulfonate (PFOS) in rat feces as

b specified in 3M Protocol FACT-TOX-111. The analytical method used for this study
was, “Determination of Fluorochemical Residues in Monkey/Rat Feces by LC/MS/MS,
revision 2, Centre method number: 00M-023-003, revision 2,

The limit of quantification for PFOS in rat feces estabhshed during the method validation
was 10 ppb (0.0100ug/g). The method validation did not determine a method detection
limit.

Residues (corrected for purity) ranging from non-detected levels to 13.5 pg/g were found
in the rat feces samples.

Fortification recoveries ranged from 73-136% with an average of 92% and relative
standard deviation of 18%.

2.0 OB,]ECTIVE '

The objective of this study was to determine levels of perﬂuorooctanesu}fonate (PFOS) in
specimens of feces of rats using the analytical method “Determination of Fluorochemical
Residues in Monkey/Rat Feces by LC/MS/MS, revision 2", Centre method number 00M-
023-003, rev1s1on 2. .

3.0 INTRODUCTION

The study was initiated on June 9, 1999, when the study director signed the protocol
FACT-TOX-111. The study was assigned to Centre on April 14, 2000 when the study
director signed Amendment #4. The complete protocol and amendments and deviations
can be found in Appendix A. The analytical start date was July 6, 2000, -and the .
analytical termination date was July 20, 2000.

This report details the results of the residues of PFOS detected in rat fecés, ﬁsing the
analytical method entitled, “Determination of Fluorochemical Residues in Monkey/Rat

Feces by LC/MS/MS (revision 2)”, Centre method number 00M-023-003, revision 2.
Complete details of the analytical methodology can be found in Appendix B

4.0 TEST SYSTEM

The 117 incurred rat feces samples analyzed in this study were received frozen on dry ice
from 3M Environmental Laboratory St. Paul, MN on June 28, 2000. Samples were
logged in and-stored frozen (< -10°C) on June 28, 2000 by Centre personnel.

Amended Page 11 of 92
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The control rat feces used for standards ‘and blanks were purchased from Lampire
Biological Laboratories, Inc., Piperesville, PA and received frozen-on dry ice at Centre on
June 22, 2000, logged in by Centre personnel and placed in frozen storage (<-10°C).

Sample login and chain of custody information can be found in the raw data package
associated with this study. Storage records will be kept at Centre Analytical Laboratories;
Inc. and a true copy of the storage records can be found in the raw data package .
associated with this study.. :

5.0 REFERENCE MATERIAL

The analytical standard for PFOS determination (potassium perfluorooctane sulfonate)
was received at Centre on November 12, 1999 and the surrogate standard THPFOS was
-received on December 3, 1999 from 3M Environmental Technology and Services.
Characterization of the reference material PFOS was performed at Centre on August 31,
2000 and documentation can be found in the raw data package associated with this report.

The available information for the reference materials is hsted below ‘The reference
_ materials were stored at room temperature.

Compound  Centre Control No. Batch_ No. Purity (%) Exgiratibn Date

PFOS 99-023-002 217 - 869 . 08/31/01
THPFOS ‘ 99-023-011 53406 - NA 01/01/10 -

Molecular structures of PFOS and THPFOS are given below.

PFOS o
Chemical Name: Perflucrooctane sulfonate
Molecular weight: 499 (CsF178037) - -

' (o]
CgF178—0" -

Q

Note:. The neutral molecule and standard form from which PFOS (anion) is
denved, is potassmm perﬂuorooctane sulfonate [CgF17SO3K], molecular weight |
538.

THPFOS _
- Chemical Name: 4-H, perfluorooctane suifonic acid
‘Molecular weight: 428 -

1-H, 1-H, 2-H, 2-H, C;F5SO:H

Centre Analytical Laboratories, Inc. . . Pagg 12092

3M Environmental Laboratory ' Page 251



BACK TO MAIN

3M Medic?I Department Study: T-6395.14 . \ Analytical Report: FACT TOX-111
: ' : LRN-U2994

Centre Study No.: 023-017
- Sponsor Protocol No: FACT-TOX-111

6.0 EXPERIMENTAL DESIGN

Samples were extracted according to group number and sampling day. ‘anch set of
samples contained- two matrix blanks, two matrix blanks spiked with the surrogate
standard, two matrix spikes, and 7 — 16 samples.

The extracts weré analyzed by LC/MS/MS. Samples with residues outside the linear
range of the calibration curve were diluted and re-analyzed.

7.0 DESCRIPTION OF ANALYTICAL METHOD

Analytical method entitled “Determination of Fluorochemical Residues in Monkey/Rat -
Feces by LC/MS/MS (Revision 2),” Centre method number 00M-023-003 revision 2
" (Appendix B) was used for this study.

‘7.1 Extraction Procedure

One gram (+ 0.05 g) of sample was weighed into 20 mL polyethylene scintillation vials = -
and fortified (if necessary) using disposable micropipettes. Ten mi of acetonitrile was
added to the vial, capped tightly, and placed on a wrist-action shaker for ~ 30 min. The
samples-were filtered through a glass acrodisc filter. The filtered extract was passed
through a conditioned carbon SPE column and collected. “The columns were then eluted
with ~10 mL acetonitrile and ~20 mL 90:10 acetonitrile:2% ascorbic acid in methanol.

‘The combined extracts were evaporated down to near dryness with a rotary evaporator

and then re-constituted with 2 mL methanol. The samples were analyzed using
electrospray LC/MS/MS.

7.2 Preparation of Standards and Fortification Solutions

Standard -solutions were prepared on May 3, 2000 as specified in Centre Analytical
Laboratories’ analytical method entitled, “Determination of Fluorochemical Residues in
MonkeyIRat Feces by LC/MS/MS, (Revision 2),” Centre method number 00M-023-003,
revision ‘2.  An individual stock standard solution of PFOS was prepared at a
concentration of 100 pg/mL by dissolving 10 mg of the standard (corrected for salt purity
only) in methanol. - From this solution, a.10 pg/mL fortification standard solution was
prepared by taking 10 mL of the stock and bringing the volume up to 100 mL with
methanol. Also, a stock standard of THPFOS was prepared at 100 pg/mL by dissolving
10 mg of the standard in methanol, An mdmdual 10 pg/mL solution of THPFOS was
prepared in the same fashion descnbed above.

A 2.5 ng/ml, fortification standard of PFOS .was prepared by takmo 25 mL of the 10"
pg/mL fortification standard of PFOS and bringing the volume up to 100 mL with
methanol. An individual fortification solution of THPFOS was prepared in the same
manner. A 0.5 pg/mL fortification standard of PFOS was prepared by taking 20 mL of

Centre Analytical Laboratones, Inc. Page 13 of 92
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the 2.5 ug/mL standard of PFOS and bringing the volume up to 100 mL with methanol
To make the 0.1 pg/mL fortification standard, 20 mL of the 0 5 pg/mL was brought up to
100 mlL. wnh methanol

Calibration standards were processed through the extraction procedure, identically to the
- samples. The fortification of the standards before extraction was done according to the
following table

Conc. of PFOS Fortification  Weight of Fort. Level of Vol. of

Fortification  Volume (uL) Control Extracted  Surrogate
Solution " Sample (g) Calibration Standard*
(ug/m) © (0059 Standard  added (uL.)

: (ppb) '
0.1 - 100 1.0 10 200
- 01 200 - 1.0 20 200
0.5 - 100 1.0 50 200
0.5 200 1.0 ' 100 200
25 100 ’ 1.0 250 - 200
2.5 200 1.0 - 500 - 200

* 2.5 pg/mi THPFOS fortification solution.

The stock standard solution and all fortification and calibration standard solutions were
stored in a refrigerator (4° + 2°C) when not in use. Documentation of standard
preparation can be found in the raw data associated with this report.

‘7.3 Chromatography

Quantification of PFOS and THPFOS was accomplished by electrospray LC/MS/MS
analysis. The retention times of PFOS and THPFOS were ~ 5.2 min. and ~ 5.0 min.,
respectively, with no significant interfering peaks in the control matrices corresponding to -
either of the analyte retention times.

74 Instr-ument Sensitivity :

. The smallest standard amount injected during the chromatographw run was eqmvalent to
5 ng/mL of PFOS and 250 ng/mL of THPFOS in the rat feces matrix..

7.5 Descrxptmn of Instrument and Operatmg Conditions -

A Micromass - Quattro Ultima LC/MS/MS coupled to a Hewlet Packard HPLC sjstem
was used. Data acquisition and processing were performed usmg Masslynx 3.4 software
Detaﬂed operating conditions are listed below: :

Centre Analytical Laboratories, Inc. o L Page 14 of 92
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Instrument: . Micromass Quattro Ultima _ -

ELECTROSPRAY ION SOURCE: : '
Capillary: 3.0kV Hexapole 2: 0.3 V ,
Hexapole 1: 0.1V Source Block Temp.: 100°C .
Aperture 1: 0.2V Desolvation Temp.: 350°C

© ANALYZER: ' ,
R IMRes 1: 105V IMRes2: 130V

HMRes 1: 105V HMRes2: 130V
IEnergy 1: 1.0V IEnergy 2: 2.0V
Entrance: 2V - Multiplier: 650 V
Exit: 2V o

GAS FLOWS AND PRESSURE:

Desolvation N, Flow Rate: ~650 L/hr

Nebuliser N, Flow Rate: ~150 L/hr

Gas Cell Pressure: ~0.003 mbar
Computer: L COMPAQ Professional Workstation AP200

Software: .. Microsoft Windows NT: Version 4 Build 1381: Service Paék 5
Micromass Limited: Masslynx 3.4 Build 004

- HPLC Equipment: Hewlett Packard (I-iP) Series 1100

- ' _ _ HP Binary Pump HP Vacuum Degasser
' HP Autosampler HP Column Oven
o HPLC Column: Genesis C-8, 5 cmx 2.1 mmid. x4 p

Column Temperature: 35°C »
Mobile Phase (A): 2 mM Ammonium Acetate in Type I Water
Mobile Phase (B) : Methgnol

Gradient: ’ ' .
- Time (min). % A ‘% B Flow Rate (mL/min)
0.0 . 60.0 40.0 . 03
04 60.0 40.0 .03
1.0 100 90.0 . 0.3
7.0 10.0 90.0 0.3
7.5 0.0 100.0 0.3
105 0.0 100.0 0.4
11.0 60.0 40.0 0.4
14.5 600 400 04
' ’ 150 60.0 - 40.0 : 0.3
Injected Volume; - 10 pL, .

Ions rhonitored :

Analyte Transition Dwell (secs) Coll Energy (eV) Cone (V)

Monitored
PFOS " 499 =99 02 43 - 76
THPFOS . 4278 . 02 35 34
Centre Analytical Laboratories, Inc. . . Page 15 of 92
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7.6 Quantitation and Example Calculation

Ten microliters of sample or extracted calibration standard was injected into the
LC/MS/MS. The peak area was measured and the standard curve was generated (using
1/x weighted linear regression) by Masslynx software using six concentrations of
standards. The surrogate standard, THPFOS, was only used to monitor the efficiency of
the extraction procedure and was not ‘used for quantitation of PFOS. The res1due-
“concentration for rat feces was determined from the following equations:

Use Equations 1 and 2 to calculate the amount of analyte found (in ppb, based on peak
area) using the standard curve (hnear regressxon parameters) generated by the Masslynx

software program. )
: Eguatxon 1
Analyte found (ng/mL) = gEeak area - mtercegt)
: "slope '
Eguation 2:
Analyte found (ppb) = (analyte found (ng/ml) X final vol. SmL) X DE)
sample wt. (2)

where DF = dilution factor.

For samples fortified with known amounts of analytes prior to extracuon use Equatxon 3
to calculate the percent recovery.

Equation 3:
Recovery (%)= .
[analyte found (ng/mL) final vol. (mL)xDE] _ o
. analyteadded (ng) '
Eguanon 4:

Thxs calculatxon was only performed on actual samples and not QC recoveries.

Corrected analyte found (ppb) = analyte found (ppb) X % punty
. % purity for PFOS lot 217 = 86.9% ©-. 869)

An example of a calculation using an actual sample analyzed with extracted standards

follows:
Rat feces sample Centre ID 0005803 Spk A (Set: 071000A), fortified at 50 ng with
PFOS.
Where:
_ peak area = 19051

intercept = 2021.14

slope = 673.327

dilution factor = 1
Centre Analytical Laboratories, Inc. ' : Page 16 of 92
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~ng added (fort level) = 50

final vol. = 2mL

sample wt. = 101 g

~ From equation 1:
Analyte found (ng/mL) = [19051=2021.14]
. 673.327
= 253 ng/mL
From equation 2: :
Analyte found (ppb) = [253x2ml x 1]
: ' 101 g
= 50.1 ppb

From equation3: .
% Recovery = (253ng1mLx2mLx 1) X 100

50 ng

101%
Note: This exami)le calculation was done using. rounded numbers, and therefore
may be slightly different from the values shown in the RAW DATA.,

The amount of surrogate standard THPFOS found was calculated by d1v1dmg the peak

area for each sample by the mean response factor.

Analyte found (ng/mL): peak area
mean response factor

Other statistical methods used in analyzing this data were:

Standard Deviation=

Relatzve Standard Deviation (RSD or Coefﬁczent of Variation (CV)) =

Standard Deviation x 100%
Mean

Centre Analytical Laboratories, Inc. o Page 17 0f 92
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8.0 RESULTS AND DISCUSSION

Although, the majority of the control samples did not contain interferences, a couple of
samples did contain residues. However these interferences were not significant enough to
adversely affect the data. A summary of residues found in all of the matrix blanks and
matrix zero blanks is detailed in Table L

Residues (corrected for purity) ranging from non-detected levels to 13.5 pg/g were found:
in the rat feces samples. The residues found in all of the samples plus the averages and
standard deviations for each group at each interval are detailed in Tables II-X V1

For this report, the residues found in Tables I-XVI were corrected for the purity of the
PFOS standard lot 217 based on the certificate of analysis ﬁnahzed on September 7,
2000. :

Fortification recoveries ranged from 73-136% with an average of 92% and relative
standard deviation of 18%. A summary of all of the fortification recoveries can be found
in Table XVIIL,

Typlcal ‘calibration curves 1apd‘ chromatograms 'repre'senting standards, controls,
fortifications, and samples are depicted in Figures 1-7.

9.0 CIRCUMSTANCES THAT MAY HAVE AFFECTED THE DATA -

‘Electronic records are not fully compliant with 21 CFR 11, “Electronic Records:
Electronic Signature.” However, fully approved SOP’s were in place and all
chromatograph instrumentation used in this study was fully validated (IQ, PQ, 0OQ),
calibrated and operational. All original data were printed as hard copies and fully audited -
by quality assurance. Verified exact copies and the electronic data have been stored in
the archives at Centre Analytical Laboratories, Inc. Original raw data have been retumed

. to the sponsor. . N

10.0 RETENTION OF DATA AND SAMPLES

When the final report is complete, all original paper data generated by Centre Analytical
Laboratories, Inc. will be shipped to the sponsor. This does not include facility-specific
raw data such as instrument logs, however exact copies of temperature logs will be
submitted. Exact copies of all raw data, as well as a signed copy of the final analytical

" report and all original facility-specific raw data, will be retained in the Centre Analytical
Laboratories, Inc. archives for the period of time specified in 21 CFR 58 Retained
samples of reference substances are archxved by the sponsor.
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Table I. Summary of PFOS residues in Matrix and Matrix Zero Blanks

. . Corrected Residue
Sponsor Centre Set Date . Residue Found Found
D ID Numf:er Extracted (pg/) (ng/e)
na 0005738 Blank A O70600AR  7/6/00 ND ND
na 0005738 Blank B 070600AR  7/6/00 ' ND ND
na 0005738 ZeroBlank C 070600AR 7/6/00 ND ND
na 0005738 ZeroBlankD 070600AR  7/6/00 ND " ND
na 0005738 Blank A 070700A 717100 NQ NQ
na 0005738 BlankB  070700A 77100 ND ND
na 0005738 ZeroBlankC  070700A 1100 _ND ND
na 0005738 ZeroBlankD 070700A 717100 ND ND
na 0005738 Blank A 071000A 7/10/00 ND - ND
na 0005738 Blank B 071000A 7/10/00 ND ND
na 0005738 ZeroBlankC 071000A  7/10/00 ND _ND
na 0005738 ZeroBlankD 071000A  7/10/00 ND ND -
na _0005738 Blank A = 071100A 7/11/00 <0.0100 <0.00869
na 0005738 Blank B 071100A 711100 NQ NQ
na 0005738 ZeroBlankC  071100A 7/11/00 <0.0100 <0.00869
na 0005738 ZeroBlank D  071100A 700 NQ - NQ
na 0005738 Blank A 071200A  7/12/00 <0.0100 <0.00869
na 0005738 Blank B 071200A 7112/00 0.0156 0.0136
na 0005738 ZeroBlankC  071200A 7112400 <0.0100 <0.00869
na - 0005738 ZeroBlankD  071200A 712100 <0.0100 <0.00869
na 0005738 Blank A O71300A  7/13/00 NQ NQ
na 0005738 Blank B 071300A 713/00 NQ. NQ
na 0005738 ZeroBlankC 071300A  7/13/00 NQ NQ
na 0005738 ZeroBlank D  071300A 7/13/00 . NQ NQ .
na 0005738 Blank A~ O71700AR  7/17/00 ND ND
na 0005738 BlankB'  071700AR  7/17/00 ND ND
"na 0005738 ZeroBlank C. 071700AR  7/17/00 ND ND
na 0005738 Zero BlankD 071700AR  7/17/00 ND ND
na 0005738 Blank A 071800A 7/18/00 ND ND
na 0005738 BlankB  071800A 7/18/00° ND~ ND
na 0005738 ZeroBlankC  071800A 7118100 ND ND
Na 0005738 Zero Blank D__071800A 7/18/00 ND ND

ND = Not Detected and NQ = Not Quantifiable

Note: The average and standard deviation were calculated by usmg 0.0100 as the value
for those samples reported as < 0.0100, 0.00869 for those reported as < 0.00869, and zero
for those reported as ND or NQ.

3M Environmental Laboratory
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Table I (continued). Summary of PFOS residues in Métrix and Matrix

Zero Blanks
; Corrected Residue
Sponsor Centre Set Date Residue Found Found
ID D Number Extracted (ng/s) (g/z)
na 0005738 Blank A  072000A 7120/00 NQ . - NQ
na 0005738 Blank B 072000A MM00  NQ NQ
. na 0005738 ZeroBlank C  072000A 7/20/00 NQ . NQ
na___ 0005738 ZeroBlank D' 072000A  7/20/00 NQ NQ
AVERAGE: <0.0100 ' <0.00869
STANDARD DEVIATION:  NQ NQ

ND = Not Detected and NQ =Not Quantlﬁable

Note: The average and standard deviation were calculated by using 0.0100 as the value
for those samples reported as < 0.0100, 0. 00869 for those reported as < 0.00869, and zero
.for those reported as ND or NQ. '
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BACK TO MAIN

3M MedicFl Department Study: T-6395.14 : . Analytical Report: FACT TOX~111
LRN-U2994

Centre Study No.: 023-017
Sponsor Protocol No.: FACT-TOX-111

Table II. Summary of PFOS residues in G1 Prior to Cohabitation

Corrected
Residue  Residue

Sponsor Centre Set Date Found Found

D . D Number Extracted (ug/g) (ng/e)
13726F G1 Prior to Cohabitation 0005799 070600AR  7/6/00 ND ND
13727F G1 Prior to Cohabitation 0005800 070600AR  7/6/00 ND ND
13728F G1 Prior to Cohabitation 0005801 070600AR  7/6/00 ND ND
13731F G1 Prior to Cohabitation 0005802 070600AR  7/6/00 ND ND
13734F G1 Prior to Cohabitation 0005803 070600AR  7/6/00 ND ND
13735F G1 Prior to Cohabitation 0005804 070600AR  7/6/00 ND ND
13736F G1 Prior to Cohabitation 0005805 070600AR  7/6/00 ND ND
13737F G1 Prior to Cohabitation 0005806 070600AR _ 7/6/00 ND. ND
AVERAGE: ' ND ND

STANDARD DEVIATION: NQ NQ

ND = Not Detected and NQ = Not Quantifiable

Table III. Summary of PFOS residues in G2 Prior to Cohabitation

Corrected
Residue  Residue
Sponsor Centre Set Date Found Found
D ID Number Extracted  (ug/g) (ug/e)

13739F G2 Prior.to Cohabitation = 0005807  0706-0700AD  7/6/00 0.933 0.810
13740F G2 Prior to Cohabitation =~ 0005808  0706-0700AD  7/6/00 0.764 0.664
13741F G2 Prior to Cohabitation 0005809 070600AR - 7/6/00 0.453 0.394
g 13744F G2 Prior to Cohabitation 0005810 070600AR 7/6/00 0.463 0.402
13745F G2 Prior to Cohabitation 0005811  0706-0700AD  7/6/00. 3.13 2.72
13745F G2 Prior to Cohabitation =~ 0005811 0717-1800AD 7/17/00 1.04 0.904
13746F G2 Prior to Cohabitations. 0005812  0706-0700AD  7/6/00 0.791 0.688
13748F G2 Prior to Cohabitation 0005813  0706-0700AD  7/6/00 0.809 0.703
13749F G2 Prior to Cohabitation 0005814  0706-0700AD  7/6/00 0.628 0.546
AVERAGE: 1.00 0.870
STANDARD DEVIATION: 0.820 0.713
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BACK TO MAIN

3M Medicel Department Study: T-6395.14 : : Analytical Report: FACT TOX-111
LRN-U2994

Centre Study No.: 023-017
Sponsor Protocol No.: FACT-TOX-111

Table IV. Summary of PFOS residues in G3 Prior to Cohabitation

Corrected
Residue  Residue
Sponsor Centre Set Date Found Found
D ID Number Extracted  (ug/g) ((11:17:4)
13751F G3 Prior to Cohabitation 0005815  0706-0700AD  7/7/00 124 10.8
13752F G3 Prior to Cohabitation 0005816  0706-0700AD  7/7/00 12.5 10.8
13753F G3 Prior to Cohabitation 0005817 0706-0700AD  7/7/00 14.1 12.3
13754F G3 Prior to Cohabitation 0005818  0706-0700AD  7/7/00 15.6 i3.5
13755F G3 Prior to Cohabitation 0005819  0706-0700AD  7/7/00 9.86 8.57
13756F G3 Prior to Cohabitation 0005820  0706-0700AD  7/7/00 124 10.8
13758F G3 Prior to Cohabitation 0005821  0706-0700AD  7/7/00 10.8 9.41
13759F G3 Prior to Cohabitation 0005822  0706-0700AD _ 7/7/00 12.5 10.9
AVERAGE: ' 125 109 -
STANDARD DEVIATION: 1.77 1.54
Table V. Summary of PFOS residues in G1 Day 6/7 Gestation
Corrected *
Residue  Residue -
Sponsor Centre Set Date Found Found
D D Number __ Extracted  (ug/g) (ug/e)
13726F G1 Day 6/7 Gestation 0005823 070700A 717/00 ND ND
13727F G1 Day 6/7 Gestation 0005824 070700A 717100 ND ND
13728F G1 Day 6/7 Gestation 0005825 070700A 7171100 ND - ND
13731F G1 Day 6/7 Gestation 0005826 070700A  7/7/00 ND ND
' 13734F G1 Day 6/7 Gestation 0005827 070700A. 777100 ND ND
13735F G1 Day 6/7 Gestation 0005828 070700A 77100 - ND ND
13736F G1 Day 6/7 Gestation 0005829 070700A  7/7/00 ND ND
13737F G1 Day 6/7 Gestation * 0005830 070700A 717/00 ND ND
AVERAGE: ND ND
STANDARD DEVIATION: NQ NQ
ND = Not Detected and NQ = Not Quantifiable
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BACK TO MAIN

3M MedicFI Department Study: T-6395.14 3 Analytical Report: FACT TOX-111
LRN-U2994

Centre Study No.: 023-017
Sponsor Protocol No.: FACT-TOX-111

Table VI. Summary of PFOS residues in G2 Day 6/7 Gestation

Corrected
_ Residue  Residue
Sponsor Centre Set Date Found Found
D D Number Extracted  (ug/g) (pg/e)

13739F G2 Day 6/7 Gestation 0005831  071000AD  7/10/00  0.591 0.514
13740F G2 Day 6/7 Gestation 0005832  071000AD  7/10/00  0.618 0.537
13741F G2 Day 6/7 Gestation 0005833 071000A  7/10/00  0.366 0,318
13744F G2 Day 6/7 Gestation 0005834 071000A  7/10/00  0.356 0.309
13745F G2 Day 6/7 Gestation 0005835 071000A  7/10/00  0.440 0.382
13746F G2 Day 6/7 Gestation 0005836 071000A  7/10/00  0.448 0.389
13748F G2 Day 6/7 Gestation 0005837  071000A  7/10/00 0371 0322
13749F G2 Day 6/7 Gestation 0005838 . 071000A  7/10/00.- 0.483 0.420
AVERAGE:  0.459 0399

STANDARD DEVIATION:  0.101 0.0876

Table VII. Summary of PFOS residues in G3 Day 6/7 Gestation

Corrected
Residue  Residue
Sponsor Centre Set Date Found Found .
D D Number Extracted  (ug/g) (ug/e)
13751F G3 Day 6/7 Gestation 0005839 071000AD  7/10/00 9.80 8.51
13752F G3 Day 6/7 Gestation 0005840 071000AD  7/10/00 111 - 9.61
13753F G3 Day 6/7 Gestation ~ 0005841 = 071000AD  7/10/00 10.4 1903
13754F G3 Day 6/7 Gestation 0005842 071000AD  7/10/00 102 8.86
13755F G3 Day 6/7 Gestation 0005843 071000AD  7/10/00 14.1 12.2
13756F G3 Day 6/7 Gestation 0005844 071000AD  7/10/00 771 6.70
13758F G3 Day 6/7 Gestation N 0005845 071000AD  7/10/00 8.80 7.65
13759F G3 Day 6/7 Gestation 0005846 071000AD  7/10/00 5.15 4.47
AVERAGE: 9.65 -8.39
STANDARD DEVIATION: 2.60 2.26
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BACK TO MAIN

3M MedicFl Department Study: T-6395.14 : : Analytical Report: FACT TOX-111
. LRN-U2994

Centre Study No.: 023-017
Sponsor Protocol No.: FACT-TOX-111

Table VIII. Summary of PFOS residues in G1 Day 14/15 Gestation

Corrected
Residue . Residue

Sponsor Centre -Set Date Found Found

D ' D Number Extracted  (ug/g) (ug/g)
13726F G1 Day 14/15 Gestation = 0005847 071100A 7711100  ND ND
13727F G1 Day 14/15 Gestation 0005848 071100A 7711/00 ND ND
13728F G1 Day 14/15 Gestation 0005849 071100A 1100 ND ND
13731F G1 Day 14/15 Gestation =~ 0005850 071100A 7/11/00 ND ND
13734F G1 Day 14/15 Gestation =~ 0005851 071100A 711700 ND ND
13735F G1 Day 14/15 Gestation 0005852 071100A 7/11/00 ND ND .

13736F G1 Day 14/15 Gestation 0005853 071100A 7/11/00  ND ND
13737F G1 Day 14/15 Gestation 0005854 071100A 71100 ND ND
AVERAGE: ND ND
STANDARD DEVIATION: NQ NQ

ND = Not Detected and NQ = Not Quantifiable
Table IX. Summary of PFOS residues in G2 Day 14/15 Gestation
Corrected
: Residue  Residue
Sponsor Centre Set Date ° Found Found
D 1D Number Extracted  (ug/g) ((TT4:4)

13730F G2 Day 14/15 Gestation ~ 0005855  O71100A _ 7/11/00 0343 0298
13740F G2 Day 14/15 Gestation 0005856  071100A  7/11/00  0.358 0311
13741F G2 Day 14/15 Gestation ~ 0005857  O071100A  7/11/00  0.354 0.308
13744F G2 Day 14/15 Gestation ~ 0005858  O071100A  7/11/00  0.478 0.416
13745F G2 Day 14/15 Gestation 0005859  071100A  7/11/00 0338 0.294
13746F G2 Day 14/15 Gestation® 0005860  071100A  7/11/00  0.397 0.345
13748F G2 Day 14/15 Gestation 0005861  071100A  7/11/00  0.235 0.204
13749F G2 Day 14/15 Gestation 0005862 071100A __ 7/1/00 ___ 0.203 0.176
AVERAGE: 0338 0.294
STANDARD DEVIATION:  0.0869  0.0755
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BACK TO MAIN

3M Mediclal Department Study: T-6395.14 : : Analytical Report: FACT TOX-111
LRN-U2994

Centre Study No.: 023-017
Sponsor Protocol No.: FACT-TOX-111

Table X. Summary of PFOS residues in G3 Day 14/15 Gestation

Corrected
Residue  Residue
Sponsor Centre Set Date Found Found
D D Number Extracted  (ug/g) (ug/e)
13751F G3 Day 14/15 Gestation 0005863 071200A 7112400 5.75 500
13752F G3 Day 14/15 Gestation 0005864 071200A 7/12/00 1.26 6.31
13753F G3 Day 14/15 Gestation =~ 0005865 071200A 7/12/00 4.63 4.02
13754F G3 Day 14/15 Gestation 0005866 071200A 7/12/00 4.37 3.80
13755F G3 Day 14/15 Gestation 0005867 071200A  7/12/00 6.50 5.65
13756F G3 Day 14/15 Gestation 0005868 071200A 7712/00 5.90 5.13
13758F G3 Day 14/15 Gestation =~ 0005869 071200A 7/12/00 6.10 5.30
13759F G3 Day 14/15 Gestation 0005870 - 071200A 7/12/00. . 3.92 341
AVERAGE: 558 483
STANDARD DEVIATION: 1.15 1.00
Table XI. Summary of PFOS residues in G1 Day 20/21 Gestation
Corrected
Residue  Residue
Sponsor Centre Set Date Found Found
D ID Number _ Extracted (pg/g)  (ug/g)
13726F G1 Day 20/21 Gestation = 0005871 071200A 7/12/00 ND ND
13727F G1 Day 20/21 Gestation 0005872 071200A 712100 ° ND ND
13728F G1 Day 20/21 Gestation = 0005873 071200A 71200 ND ND
13734F G1 Day 20/21 Gestation =~ 0005874 071200A 7112/00 ND ND
13735F G1 Day 20/21 Gestation =~ 0005875 071200A 7! 12/00 ND ND
13736F G1 Day 20/21 Gestation 0005876 071200A 7112/00 ND ND
13737F G1 Day 20/21 Gestation . 0005877 071200A 7/12/00 ND ND
) AVERAGE: ND ND
' STANDARD DEVIATION: NQ NQ
ND = Not Detected and NQ = Not Quantifiable
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BACK TO MAIN

3Mm MedicFl Department Study: T-6395.14 ; ; Analytical Report: FACT TOX-111
. LRN-U2994

Centre Study No.: 023-017
Sponsor Protocol No.: FACT-TOX-111

Table XII. Summary of PFOS residues in G2 Day 20/21 Gestation

Corrected
. Residue  Residue
Sponsor Centre Set Date Found Found
D D Number Extracted  (ng/g) (ue/e)

13739F G2 Day 20/21 Gestation 0005878 072000A  7/20/00  0.153 0.133
13740F G2 Day 20721 Gestation 0005879 072000A  7/20/00 0.0769  0.0668
13741F G2 Day 20/21 Gestation 0005880 072000A  7/20/00  0.190 0.165
13744F G2 Day 20/21 Gestation 0005881 072000A  7/20/00  0.102 0.0883
13745F G2 Day 20721 Gestation 0005882 072000A  7/20/00 0.0748  0.0650
13746F G2 Day 20/21 Gestation 0005883 072000A  7/20/00  0.130° 0.113
13748F G2 Day 20/21 Gestation 0005884 072000A  7/20/00  0.181 0.157
13749F G2 Day 20/21 Gestation 0005885 072000A  7/20/00  0.188 °  0.163°
AVERAGE:  0.137 0.119
STANDARD DEVIATION: 0.0483  0.0420

Table XIII. Summary of PFOS residues in G3 Day 20/21 Gestation

Corrected
Residue  Residue

Sponsor Centre Set Date Found - Found

ID D Number Extracted  (ug/g) (ug/z)
13751F G3 Day 20/21 Gestation =~ 0005886  0717-1800AD 7/17/K00 1.86 1.61
13752F G3 Day 20/21 Gestation 0005887  0717-1800AD 7/17/00 2.39 2.08
13753F G3 Day 20/21 Gestation 0005888  0717-1800AD 7/17/00 1.63 142
13754F G3 Day 20/21 Gestation = 0005889 0717-1800AD 7/17/00 1.94 1.69
13755F G3 Day 20/21 Gestation =~ 0005890  0717-1800AD 7/17/00  4.93 429
. 13756F G3 Day 20/21 Gestation =~ 0005891  0717-1300AD 7/17/00 232 2.02
13758F G3 Day 20/21 Gestation . 0005892 0717-1800AD 7/17/00 227 1.97
13759F G3 Day 20/21 Gestation 0005893  0717-1800AD  7/17/00 1.59 1.38
AVERAGE: 237 2.06

STANDARD DEVIATION: 1.08 0.940
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BACK TO MAIN

3M MedicFl Department Study: T-6395.14 ; Analytical Report: FACT TOX-111
LRN-U2094

: Centre Study No.: 023-017
Sponsor Protocol No.: FACT-TOX-111

Table XIV. Summary of PFOS residues in G1 Day 21/22 Lactation

Corrected
Residue  Residue
Sponsor Centre Set Date Found Found
j19) ID Number _ Extracted (ug/g)  (ug/g)

13726F G1 Day 21/22 Lactation ~ 0005894 071300A  7/13/00 0.0235  0.0204
" 13727F G1 Day 21/22 Lactation 0005895 071300A  7/13/00
13728F G1 Day 21/22 Lactation ~ 0005896 071300A  7/13/00
13734F G1 Day 21/22 Lactation 0005897 071300A  7/13/00
13735F G1 Day 21/22 Lactation 0005898 071300A  7/13/00
13736F G1 Day 21/22 Lactation 0005899 071300A  7/13/00
13737F G1 Day 21/22 Lactation 0005900 071300A.  7/13/00
“ AVERAGE: <0.0100 . <0.00869

STANDARD DEVIATION: ~NQ NQ

28538%
FEECE

ND = Not Detected and NQ = Not Quantifiable

Note: The average and standard deviation were calculated by using 0.0100 as the value
for those samples reported as < 0.0100, 0.00869 for those reported as < 0.00869, and zero
for those reported as ND or NQ. '

Table XV. Summary of PFOS residues in G2 Day 21/22 Lactation

Corrected
Residue = Residue
Sponsor Centre Set Date Found Found

D ' : D Number _ Extracted  (ng/g) g/

13739F G2 Day 21/22 Lactation 0005901 071800A 7118100 0.0776 0.0674 -
13740F G2 Day 21/22 Lactation =~ 0005902 071800A 7/18/00 0.0797 0.0693
13741F G2 Day 21/22 Lactation 0005903 071800A 7/18/00. 0.0448 0.0389
13744F G2 Day 21/22 Lactation 0005904 071800A 7/18/00 0.0839 0.0729
13745F G2 Day 21/22 Lactation 0005905 071800A 7118/00 0.0390 0.0339
13746F G2 Day 21/22 Lactation =~ 0005906 071800A 7/18/00 0.0701 0.0609
13748F G2 Day 21/22 Lactation =~ 0005907 071800A 7/18/00 0.0585 0.0508
13749F G2 Day 21/22 Lactation 0005908 071800A 7/18/00  0.0266 0.0231
AVERAGE: 0.0600 0.0522
STANDARD DEVIATION: 0.0212 0.0185
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BACK TO MAIN

3M Mediclal Department Study: T-6395.14 ; “ Analytical Report: FAYCT TOX-111
LRN-U2994

Centre Study No.: 023-017
Sponsor Protocol No.: FACT-TOX-111

Table XVI. Summary of PFOS residues in G3 Day 21/22 Lactation

Corrected

Residue  Residue

Sponsor Centre Set Date Found Found
D D Number _ Extracted (ug/g)  (ug/p)

13751F G3 Day 21/22 Lactation 0005909  0717-1800AD 7/18/00  0.590 0.513
13752F G3 Day 21/22 Lactation 0005910  0717-1800AD 7/18/00  0.842 0.731
13753F G3 Day 21/22 Lactation 0005911 071800A  7/18/00  0.376 0327
13754F G3 Day 21/22 Lactation 0005912 071800A  7/18/00  0.340 0.295
13756F G3 Day 21/22 Lactation ~ 0005913  0717-1800AD 7/18/00  0.386 0.336
13758F G3 Day 21/22 Lactation 0005914  07i800A  7/18/00  0.243 0.211
13759F G3 Day 21/22 Lactation _ 0005915 071800A  7/18/00 _0.341 0.296
o o : . AVERAGE: - 0445 0387
STANDARD DEVIATION: = 0204 0177
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BACK TO MAIN

Analytical Report: FACT TOX-111

3M MedicFI Department Study: T-6395.14
C LRN-U2994

Centre Study No.: 023-017
Sponsor Protocol No: FACT-TOX-111

Table XVII. Summary of PFOS recoveries in Fortified Samples

Sponsor Centre - Set Date . Amt. %
D D Number _Extracted Added (ng) Recovery
13726F G1 Prior to Cohabitation 0005799 Spk A 070600AR  7/6/00 50 118
13727F G1 Prior to Cohabitation =~ 0005800 SpkB  070600AR  7/6/00 250 101
13728F G1 Prior to Cohabitation 0005801 Spk A 070700A 717100 50 88
13731F G1 Prior to Cohabitation 0005802 SpkB  070700A 777100 250 ' 86
© 13734F G1 Prior to Cohabitation ~ 0005803 Spk A 071000A  7/10/00 50 - 101
13735F G1 Prior to Cohabitation 0005804 Spk B 071000A 7/10/00 2000 . 94
13736F G1 Prior to Cohabitation 0005805 Spk.A 071100A  7/11/00 50 85
13737F G1 Prior to Cohabitation 0005806 SpkB  071100A  7/11/00 20000 T84
13726F G1 Prior to Cohabitation = 0005799 Spk A 071200A  7/12/00 50 136
13728F Gl Prior to Cohabitation =~ 0005801 Spk B 071200A . 7/12/00 20000 87
- 13734F G1 Prior to Cohabitation =~ 0005803 Spk A 071300A  7/13/00 . 50 92
' - 13735F G1 Prior to Cohabitation 0005804 Spk B 071300A  7/13/00 250 102
13726F G1 Prior to Cohabitation 0005799 Spk A 071700AR  7/17/00 50 79
13737F G1 Prior to Cohabitation 0005806 Spk B~ 071700AR _ 7/17/00 20000 73
13735F G1 Prior to Cohabitation = 0005804 Spk A 071800A  7/18/00 50 - 105
13737F G1 Prior to Cohabitation 0005806 SpkB  071800A  7/18/00 20000 83
13727F G1 Priot to Cohabitation ~ 0005800 Spk A~ 072000A 7720000 50 74
13734F G1 Prior to Cohabitation 0005803 Spk B 072000A  7/20/00 ~ 250 74
' ' - : - AVERAGE: ~ 92
. STANDARD DEVIATION: 16
RELATIVE STANDARD DEVIATION: 18
Centre Analytical Laboratories, Inc. Page 29 of 92
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3M MedicFI Department Study: T-6395.14 ; ' Analytical Report: FACT TOX-111
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~ Centre Study No.: 023-017
Sponsor Protocol No: FACT-TOX-111

'12.0 FIGURES
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BACK TO MAIN

Analytical Report: FACT TOX-111

3M Medicpl Department Study: T-6395.14
: - - LRN-tJ2994-

Centre Study No.: 023-017
Sponsor Protocol No: FACT-TOX-111

Figure 1 ‘Typical Calibration Curve for PFOS

|Compound 1 name: PFOS

Coefficient of Determination; 0.998459

Calibration curve: 673.327 * x + 2021.14

Response type: External Std, Area .

Curve type: Linear, Origin: Exclude, Weighting: 1/%, Axis trans: None

1.70e5, -

Response-
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BACK TO MAIN

3M Medical Department Study: T-6395.14 : ! Analytical Report: FACT TOX-111
| : : LRN-U2994

Centre Study No.: 023-017
Sponsor Protecol No: FACT-TOX-111

- Figure 2. " Typical Mean Reésponse Factor for THPFOS

Compound 2 name: THPFOS
Response Factor; 448,118
Response type: Extemnal Std, Area
Curve type: RF

1.2%e5

X

X X ®RX X
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BACK TO MAIN

Analytical Report: FACT TOX-111

M MedicFI Department Study: T-6395.14 s
LRN-U2094

Centre Study No.: 023-017
Sponsor Protecol No: FACT-TOX-111

Figﬁre 3. Chromatogram Representing a 5 ng/mL extracted stan‘dard
for PFOS and 250 ng/mlL fortiﬁcation: of THPFOS

1l: Pros

|XC070600-1, 5 ng/mL Standard A 08-Jul-2000 10:37:59
. ' . : . _ LC/MS/MS #6
0706-0700AD-3002 Sm {SG, 2x2) . . MRM of 2 Channels ES-|
10 e 5.21 499 > 99
- 8692 o d

: _ - : 8.77e4}
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L — ,,,,*, T T e et e
100 200 800 . 400 500 | 600 ' 700 . seo e

‘2: TH2FQS )
XC070600-1, 5 ng/mL Standard © . 08~Jul-2000 10:37:59
- LC/MS/MS #6[

0706-9700A5-3'002 Sm (SG, 2x2) ' . MRM of 2 Channels ES-

5.04 : ,
10 ( O . . 427>80
. . : 116608 : : . - 9.57e5

Area
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i » ) LRN-U2994

Centre Study No.: 023-017
Sponsor Protceol No: FACT-TOX-111

Figured4. Chromatogram Representing a 125 ng/mL extracted
' standard for PFOS and 250 ng/mL fortification of THPFOS '

1: PFQS

XC070600-5, 125 ng/mL Standard 08-Jui-2000 11:44:56
o : ‘ - LC/MS/MS #6i
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1007 ' 499> 99, -
O} 1.01e6|
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T T T e TITIE
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2: THPFOS 1
- - XC070600-5, 125 ng/mL Standard 08-Jui-2000 11:44:56;
' - N . LC/MS/MS #§
0708-0700AD-3006 Sm (SG, 2x2) . . MAM of 2 Channels ES-
100 5.03 427 > 80
- 111943 . : | 9.08e5
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Analytical Report: FACT TOX-111

3M Medic’al Department Study: T-6395.14
: ' LRN-U2994

Centre Study No.: 023-017
Sponsor Protocol No: FACT-TOX-111

Figﬁre 6. Chromatogram Representing Control Rat Fecés Fortified
with 50 ng of PFOS and 500 ng of THPFOS (Centre ID
0005803 Spk A, Set: 071000A)
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Figure 7. Chromatogram of Rat Feces Sample from G2 Day 6/7
Gestation (Centre ID: 0005836, Set: 071000A)
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 APPENDIX A
- Study Protocol
__ FACT-TOX-111
- (Centre Study No. 023-017)
. - and S
Amendments and Deviations
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3V'I‘Envm:nmemnl Technology PO Box 33331
and Services St Pagl, MN 55133-3331 - i
Q27362 Pretocet #FACT-TOX-111

Study Tit!e

Oral (Gavage) Pharmacokinetic Recovery
Study of PFOS in Rats

PROTOCOL

Author
Lisa Clemen

Date: LT : . ' -
June 8, 1999 . -

Performing Laboratory .
3M Environmental Technology & Safety Servicas
-3M Envirozmental Laboratory
935 Bush Avenue
" 8t. Paul, MN 55106

Laboratory Project Identification

FACT-TOX-111
U2994
: B‘Hggopyowﬁgmax
—— °'1'[‘lbl
. Initial Date e

.C'em?z Séhn £ 023- 0/”
. e : C’A) Lty - OO
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Study ldentification -

Oral (Gavagej Pharmacaokinetic Recovery.
Study of PFOS in Rais

Test Material

Sponsor.

.
r

- Sponscr Representative

Study Director

Study Location{s)
In vivo Testmg Fac:lify

Analytical Testirig Laboratory

. 3M Environmental Labcratory

-Centre Analytical Laboratories, Inc.

3M Environmental Laboratory

Perfluorooctane sulfomc acid potassium sait
{T-6295)

3M Toxicology Services - Medxcal Departmcnt
3M Center, Building 220-2E-02 .
St. Paul, MN 55 144-1000

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

Kristen J. Hansen, Ph.D. ~

3M Environmental Technology = . _ -

and Safety Services L -
Building 2-3E-09 . - : : -
651-778-6018 '

Argus Research Laboratories, Inc.
905 Sheehy Drive, Building A
Horsham, PA 19044

3M Environmental: Laboratory
Building 2-3E-09

935 Bush Avenue

St. Paul, MN 55106
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~ Protocat 8FACT-TOX-111

Sub-Contract Laboratories " Advanced Bioanalytical Servicss, Inc.
15 Catherwood Road

Ithaca, NY 14830
Battelle Memorial Institute
: 505 King Avenue
" Columbus Ohio 43201-2693

Proposed Study Timetable

Study Initiation Date "June 8, 1999
Study Completion Date August 8, 2000
1. Sty . A
Oral (gavage) phmnasokmctxc recovery study of potassium perfluornoctane sulfomic acid
(PFOS)inrats, ° .
2. Purrose

) This analytical szudy is designed to determine levels of potasszuxn perflucrooctanesulfonate -
{PFOS) in specimens of liver and serum of rats. Thc in-life portion of this study was conducted )
at Argus Research Laboratories, study #418-015. All serum samples will be extracted and -
analyzed at. Advanced Bioanalytical Services, Inc. and all liver samples extracted and analyzed at
Battelle Memorial Institute. Additiofial analyses may ' be performed at the 3M Environmental
~ Laboratory as methods are developed and validated. . If additional analyses are performed an
amendment to this protocol wili be written. ’

3 chuu TORY CoMPLIANCE

‘This study will be conducted in accordance with the United States Food and Drug
‘Administration, Good Laboratory Practices Standards; Final Rule 21 CFR 58, with the exception
that analysis of the test material mixture for concentration, solubility, homogenexty, and stability
will not be conducted, and is the responsiblhty of the Sponsor.

" 4, QUAUTYASSURANCE

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

- The QA Unit at thé sub~contract laboratory will audit their smdy conduct, data, and results rcpcxt
pricrto subrmmng to the 3\[ Emnromnenml Labomtoxy.

3M Envionmental Laboratory o S Page 3of 10
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5. TestMATERIAL
51 Referto Argus Research Laboratory protocol for study #418-015,

6. CONTROL MATRICES

6.1 Identification Rat liver and serum, and/or mbbit liver :md serum traceabiiity numbers
will be recorded tix the raw data and included in the final report

6.2 Source Argus Research and/or Sigma Chemical ‘

| 6.3 Physical Description Rat liver and serurs, andlor rabbit liver and serum
6.4 Purity and Stabxl' ity Not apphcablc
6.5 Storage Condftfons Frozen at -20 °C£10°C or-50°C+10°C

‘6.6 Reserve Matrix A portion of the control matrix will be retained in the 3M archives
for 23 long as the quality of the preparation affords evaluation, but not longer than ten
- years following the effective date of the final test rule (if applicable). -

6.7 Disposition Matrices will be retzined at the 3M Environmental Laboratory per GLP
regulation.  Certzin matrices (feces, wine, 2nd blood) ‘may be d!sposed after QAU
verification. .

. 6.8 Safety Precautxons Refer to MSDS for chemzca.ls used. Wear appmpnm
’ Iabora!ory attire, and follow adequate prccautxons for handling bwlog:cai materials and
' preparing samples for analysis. '

7. REFERENCE MATERIAL

7.1 Identification Pozamum pcrﬂuorooctnnmﬂfonate (PFOS), lot #s 171, 215, or 217
(equivalent lots)

7.2 Source 3M Specialty Chemicals
7.3 Physical Description White powder

.'7.4  Purity and Stability Punty of PFCS is 99% or greater. Stabxhty has not beeu A
determined.

7.5 Storage Cenditions Room temperatm‘c

7.6 -Reserve Material A reserve sample from each bateh of PI-‘OS used in this study will
be retained as long as.the quality of the preparation affords evaluation, but not longer
thin ten years following the effective date of the final test rule (if apphcable)

7.7 Disposition Unused reference material will be retained for use by the 3M
. '_.E.'mmumentnl Laboratory and wxil be discarded when the quality of prepamnon ne
longer affords evatuation.

3M Environmental Laboratory ’ _ . Page dor10
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7.8 Safety Precautions Refer to MSDS for chemicals used Wear anm'non
!ahomtcxy attire, and follow adequate precautions for handling biological 'na.:nals and

prcpanng samples for analysis.
8. Tesr SYSTEM

Rats were used as the test system and were maintained and dosed as described in Arzus Research
protocol #418-015. The female rats will be given the test material or control oncs daily

beginning 42 days prior to cohabitation unnl day 0 of prsumed gestation.

Ses table ! for more

dosage miormauon. - .
’ Table 1
-Dosage Levels, Concentration, aud Volnmes
Dosage Number of ' Dosage . | Concentration Dosags volume
Group female rats mg/kg/dzy mg/kg/day mL/kg
i ] . 0 : 3
2 8 01 0.02 3"
3 g [ — 0.32 3
€L 1o kha/ zz{qq
9. SPECIMENAND SAMPLE RECEIPT
The'3M Environmental Laboratory will réceive homogenexty samples and specimens of the -

. following Body tissues and fluids from the indicated points in the study. Al specimens will be

packed on dry ice for shipping. See table 2 for more specimen information.

Table2

-Specimen Information
Bady tissue/fluid - Collected Expected £ of
- . specimens
Serum ~ Dam and Pup animals Dam-Predose, Days'l 14 15, 21 144 Dam
d ' . . and 22
Pup-Day 2l . 24 Pup {pooled)
.Urine and Fecs Dam and Pup Predosc, Days 7, 15,21,and 22 120 Urine and
anirnals 120 Feces
| Liver - Dam and Pup animals Dam~At the texmmanon of the 24 Dam
study
Pup-Day21 24 Pup (pcoled)
Total number of expected specimens: 436
Total pumber of test animals: 16
Total number of coritrol animals: 8
’ " 3M Environmental Laboratory ‘ . Page 50f ¢
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Specimens sent to 3M Environmental Laboratories will be received and tracked accarding to.
applicable Standard Qperating Procedures. .

10 PREPAMTORY MerHoos

70.7 FACT-M-1.1, Extraction of Potassium Pcrﬂuomoc:ancsulfonaxc or Or.he: Anionic
Fluorochemical Surfactant from Liver for Analysis Using I-IPLC-EIectroscrayMass
Spectrcmetry

70.2 ETS-8-4.1, Extraction of Potassium Perfluorooctanesulfonate or Other
Fluorochemicai Compounds from Semm or Other Fluid for Analysis Using HPLC-
EIectrcsprayIMass Spectrometry .

10.3 1f preparatory methods other than thosc listed above are uscd, an amendmmt to this
protocol will be written, Any deviations &om these methods will be documented and
included with the study data.

10.4 If analyses are sub-contracted to other Ianoratonm, an amendment will be written to
' include their methods and copxes of each method will be attached to this prowcol

11. ANALYTICAL Msn-:ons

11.1 FACT-M-2.1, Analysis of Fiuorochemicals in Liver Exfracts Using HPLC- .
. Electrospray/Mass Specirometry S

71.2 ETS-8-5.1, Analysis of Potassium Pcrﬂuorooctanesulfonate or Other Fluomchemma!s
- in Serum or Other Fluid Extracts Using HPLC-Elfectrospray/Mass Spectrometry

11,3 If analytical methods other than those listed above are used, an amendment to this
" protacol will be written. Any deviations from these methods will be documented and
mcludcd with the study data.

114 1If analyses are sub-contracted to other laboratories, an amendmerit will be written to
’ include their methods and copies of each method will be attached to this protocoi.

12, DATA QUALITY OBJEcnvss

The number of spikes/duphcates, wse of surrogates, and mfomanon on other data quahtv
indicators are inciuded in the analytical mctheds. In adumon, the fOllDwmg criteria will be mat:

12.1 Linearity 2098 i
12,2 Limits of detection/ quanataﬂon
i - o . 72.2.1 "Method Detection Limit (MDL) for PFOS
‘@) - Serum: 175 ppb
b) Liver: 15 ppb

. 3M Enavironmental Labaralery. ’ ' . ' Pagegef 10

‘Centre Analytical Labotatories, Inc. : ' ‘Page 45 of 92

3M Environmental Laboratory S ’ Page 285



BACK TO MAIN

3M MedicFI Department Study: T-6395.14 . ; Analytical Report: igiTJ;g);i 11

' Centre Study No.: 023-017
Sponsar Protocol No: FACT-TOX-111

Protacel 8FACT-TOX-111

72.2.2 Limit of Quantitation (LOQ) - Equal to the lowest acceptable standard in
the calibranun curve

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

125 Useof conﬁmatory methods Indetmmatc samples will be re-analyzed usinga
confirmatory method. If a confirmatory method is vsed, an amendment 1o this
protocol will be written,

12.6 Demonstration of specificity Chromatographxc reténtion tinte, mass Wecn'al .
daughter ion characterization. )

" 13, SUE-CONTRACTED ANALYSIS

12.1 Al analyses as detuled in this protocol will be pcrfoxmed at 3M Environmental .
Laboratories, Building 2-3E-09, 935 Bush Avenue, St. Paul, MN' 55106, at Advanced’
Bioanalytical Servicss, Inc., 15 Catherwood Road, Ithaca, NY 14850, or at Battelje
Memorial Institute, 505 King AVenue, Columbus, Ohio 43201-2683.

73.2 An amendment to this protocol will be written if analyses are performed at
laboratories other than the 3M Environmenta] Laboratories, Advanced Bmanalyucal
- Services, Inc., or Baf!elle Memorial Institute,

-

14.874 nsm:.u. AwnaLysis

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

74.1 'Data transformations and analysis Data will be reported as the concentration
- {weighthweight or wmghﬂvol) of PFOS or metabolite per tissue or flyid, :

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

* may be applied to evajuate statistical difference. .

15.REPORT

A report containing all the results of the study wﬂl be pteparcd by the 3M Envubnmmta! )
Laboratory. If analyses are sub-cantracted to other laboratories, ech laboratary will prepare a
report and submit it to the 3M Environmental Laboratory for inclusion in the 3M Environmental
Co Laboratory. rcpon. Each report will mclude, but not be limited o, the followmg, when
- - h applicable; : .
) ' 15.1 Name and address of the facility performing the szudy
15.2 Dates upon which the study was initiated and campIetcd

* 3M Environmental Laboratory ‘ o . ) Page7ef 10
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15.3 A statement of compliance by the Study Director addressing any exceptions to Good
Laboratory Practice Standards

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

. in the original protocol

15.5 The test substance identification by name, chcmic:'ﬂ abstracts number or code number,
strength, purity, and composition or other appropriate characteristics, if provided by
the Sponsor . .

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

157 A description of the methods used to conduct the test(s)

15.8 Adescription of the test systemn

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

15, 70 The name of the Study Director and the names of other scientists, professionals,' and
‘ supervisory personnel involved in the study - ‘

15.11 A description of the transformations, calculations, or opesations performed on the
data, a summary and analysis of the apalytical chemistry dats, and a statement of the
conclusions drawn from the dnalyses : e

15.12 Statistical methods used to evaluate the data, if applicable

. 15.13 The signed and dated rc‘pdrts of each of the individual scientists or other professionals
" involved in the study, if applicable - . »

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

15.15 A su:emenrpnpmd't_;y the Quality Assurance Unit listing the dates that study -
inspections and audits were made, and the dates of any findings reported to the Study
Director and Management T
If it is necessary to make corrections or additions to areport after it has been aceepted, the
-changes will be made in the form of an amendment issued by the Study Director. The .
amendment will clearly identify the part of the report that is being amended, the reasons for the
amendment, and will be signed by the Study Director. .

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

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

3M Envircnmental Laboratory ) ST - Pags8ofto * -
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16.1 The following raw data and records wiil be retained in the study folder in the
study/project archives according to 3M Environmeztal Laboratory Standard Operating
Procedures: :

"16.1.1 Approved protocol and amendments
16.1.2 Study correspondence

16.1.3 Shipping records

16.1.4 Rawdata )

16.1.5 Appraved final regort (original signed copy)
16.1.6 -Electronic copies of data

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

16.2.1 Training records

' 16.2.2 Calibration records

16.2.3 Instrument maintenance logs _ oo

16.2.4 Standard Operating Procedures, Equipment Procedures, and Methods o -

- 17. SPECIMEN RETENTION .

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

Planned changes to the protoco] will be ia the form of written ametdments signed by the Study .
Director and the Sponsor’s Represeatative. Amendments will be considered as part of the
protocol and will be attached to the final protocol. All changes to the protocol will be indicated
in the final report. Any other changes will be in the form of written deviations, signed by th

- Study Director and filed with the riw data _ .

" . 19.ATTACHMENTS )
19.1 AttachmentA Prepagatery and annlyﬁc_a.l methods

3M Environmental taboratory ) . © Pagegoef10
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20, SiGNATURES

%ﬂl‘« 7@& , 7 ﬁ«m /90
Marvin T. Case, D.V.M,, PE.D., Sponsor Representaive ” Dam??

' —%7{“ L—‘ 3 : ‘42.7/!7

Kristen J. Hansex, Ph.D,, 3M Eaviranmental Laboratory Sidy Director * Dats

e
)
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~e

- Study Title ) .
Oral (Gavage) Pharmacokinetic Recovery Study of PFOS in Rats

PROTOCOL AMENDMENT NO. 1

.Amendmenr Date:
Angust 12, 1999

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

Laboratory Project ldeniiﬂcat{‘an

. ET&SS FACT-TOX111
LIRN U2994
, -E’GC*EOby of Original
- 3M Environmental Laboratory
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Protocol FACT-TOX111
Amendrnent No. 1

This amendment modxﬁes the following portxon(s) of the protocol:

. -PrOYOCOL READS: Section 10.0 and 11.0 list the foilowing methods to use for gxmcoxon
and analyszs:

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

FACT-M-2.1 “Analysis of ‘Eluorochcmxcals in Liver Extracts Using HPLC-EIcctrospmy/Mass
Spectmmcn-y”

AMEND TOREAD: The extraction and analytical methods FACT-M-1.1 and FACT-M-Z 1,
respectively, wers updated on 07/22!99 to:

ETS-3-6.0 “Extraction of Potassitm Perfluorooctanesuifonate or Other Fluorochemical -
Cotrpounds from Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry”
ETS-8-7.0 “Analysis of Patassium Perfluorooctanesulfonate or Other Fluorochemical
Comnmmds in Liver Extracts Usmg HPLC-Electrospray/Mass Spectrometry™

REASON. The extraction and analytml methods FACT-M-1. 1and FACT-M—‘J 1, respectively,
were updated on 07/22/99 to ETS-8-6.0 and ETS-8-7.0. These raethods were updated to replace
the extraction solvent ethyl acetate with a different extraction solvent MTBE (ihethyl ert butyl
‘ether), POAA and Monoester were removed from the standard mix, and M556 was added to the - -
standard mix. :
- The analytical; method was updated to include lme:u' regression with I/x Wexghung and a few ]
minor chznges inthe HPLC 1100 mstmmcnt parameters.

2 PROTOCOL READS: Sectzon 10.4 and 11.4 state that if the analyses are sub-contracted to -
other Iahoramnes an amendment will be written to m.chzde these methods,

AMEND TO READ: The extraction and analytical methods to follow at Advanced onanalyucal
Services will be attached to the protocol.

The extraction ind analyucal method to follow at Battelle Memona.l Institute is:

“Method for Analysis ofPerﬂuorooctane Sulfonate (PF 0S)in Ra?ySfr&by LC/MSAMS,

Version (3-‘
g R..ASON’The analytical methods at the sub-contract laboratories were not included in :hg
. original pmtocol. o .
0 @ue alnfq, -
B 127095 .
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Pretecs! FACT-TOX1 11
Amendment No. 1

3. PROToCOL READS: Section 12.2.1 b) lists liver method detection [imit as 15 prb.
AMEND TOREAD: The liver method detection limit is 8.50 poo (ngfg).

ReAson: The va.hdauon supporting methods ETS-8-6.0 and ETS-8-7.0 included 2 lower

- methad detection Limit for PFOS.
Amehdment Approval
T 0
Marvin Case, D.V.M., Ph.D., Sponsor Representative Date
; %1{# {41-——- - ?’//(4?‘?- .

Kiis J. Hansen, PD,, Study Dirzctor - ~ Datk : '
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Oral (Gavage) Pharmacokinetic Recovery Study of PFOS in Rats

' PROTOCOL AMENDMENT NO. 2

Amendment Date:
September 30, 1999

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

Laboratory Project Identification

ET&SS FACT: TOX111
LIRN U2994
o : - o . .. - ; Eﬁﬂfﬂpy of Orig.ina]
‘ - — izl
Tt gy I
M En:vi_mnmental Labaratcry
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3M Medical Department Study: T-6395.14

1.

BACK TO MAIN

Analytical Report: FACT TOX-1 11

Centre Study No.: 023-017
'Sponsor Protocol No: FACT-TOX-111

Protecc! FACT-TOX111
Amendment No. 2

This amendment modifies the following portion(s) of the protocsiz
Provocet ReADS:

Section 2 states the study is designed to determine levels of potassmm
Pcrﬂuomoctancsulfcnate (PFOS) in specimens of liver and sera in rats.

AMEND TO READ:

The study is designed to determine levels of potassium perﬂuomoctanmﬂfunare (P"OS) in

: Spcczmens of lwcr, sers, and urine in rats.

- Reason;
" The urine aualytical methods wese validated and approved after approval of the ongmzl

.ETS-8-5.1 “Analysis of Potassium Perfluorooctanesalfonate or Othér Fluorochemical +._

.

protocol.

PROTOCOL READS? .

Section 10.0 and 11.0 kst the following methads to use for extraction and analysis:
ETS-3-4.1 “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry” .
ETS-8-6.0 “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Corapounds from Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry”

Compounds in Serum Extracts Using HPLC-Electrospray/Mass Spectrometry”. -7
ETS-8-7.0 “Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Comnounds in Liver Extracts Usmg HPLC—ElectmspmyMass Spectromeu-y"

AMEND TO READ:;

ETS-8-4.1 “Extraction of Potassium Perfluoroactanesulfonate or Other Fhorochemical -
Compounds from Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry”
ETS-8-6.0 “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorache:mcal

“Compounds from Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry”

ETS-8-96.0 “Extraction of Potassiom Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Urine for Analysis Using HPLC-Electrospray/Mass Specn-omeuyMass
Spectrometry” .

ETS-3-5.1 “Analysis of Potzssmm Perflucrooctanesulfonate or Other Fluorochemical
Compounds in Serum Extracts Using HPLC-Electrospray/Mass §

ETS-8-7.0 “Analysis of Potassium Perfluoraoctanesulfonate or Other Fluomchemxcal

" Compounds iny Liver Extracts Using HPLC-Electrospray/Mass Spectromatry’

ETS-8-97.0 “Analysis of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds in Urine Extracts Usmg HPLC-Electrospray/Mass Spectmmet:y/Mass
Spectrometry”

REASON: The extraction and annlyt!cal methods ETS-8-96 0 dnd ETS~8-97 0, were anprovcd
after anuroval of the ongmal pmtocoL

3M Environmental Laberatory

3M Environmental Laboratory

Centre Analytical Laboratbri_es, Inc.

LRN-U2994 ..
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R

3M Medical Department Study: T-6395.14

3. PRrotocoL reaps:

: v Analytical Report: FACT TOX-111
' - LRN-U29894-

Centre Study No.: 023-017
Sponsor Protocol No: FACT-TOX-111

Protocs! BACT-TOX 111
Amendment No, 2

Section 6.1 lists control matricss as rat liver and serum or rabbit liver and serum. Source

Argus and/or Sigma Chemical.

AMEND 70 READ:

Coutrol matrices idcnﬁﬁmﬁon rat liver and serum, rabbit liver and s
; : . eTum, human urine
and/or rat urine. Source Argus, Sigma Chemical, Lampire Biolog; iologi
s gicals, Biol 1
Corp. and/or Golden West Biologicals. ' wosel Specxa;t}' '

REAsoN: -

Addition of control uriné specifications.

4. PROTocoL ReADS:

Section 12.2.1 4) lsts sera method detection limit a5 1.75 ppb and b) lists liver mettiog

detection limit as 15 ppb.

AMEND TO READ: '

The method detection limits for all compoundshnd matrices will Se taken from the ;xethdds -

- used forextraction and analysis.

REsson:

. The'method detection limits listed are specific to the 3M Environmental Laboratory
Statement was added to allow for sub-contracted analyses and/or revised methods, . )

?Manmw'- :

Centre Analytical Laboratories, Inc.

3‘NrEnvrrcnmentafLaborafo'ry
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3M Medical Department Study: T-6395.14 ; - Analytical Report: FACT TOX-111
: : : . . LRN-U2994

] Ceatre Study No.: 023-017
Sponsor Protocol No: FACT-TOX-111

Protocst FACT-TOX 111
Amendment No, 2

5. PROTOCOL READS:

Section 16 states that the original data, or copies thereof, will be available at the 2
Environmental Laboratory to facilitate andits of the 'smdy during its progress and sesore
acceptance of the final report. When the final report is completed, all otiginal paper data,
including: approved protocol and amendments, study corrcspoudence, shipping recards, raw

" data, approved final report, electronic copies of data, training records, calibration records,
instrument maintenance logs and standzrd operating procsdures, equipment procedures, and
methods will be retained in the archives of the 3M Eavironmenta] Laboratory, '

‘ AMEND TO READ: ’

Section 16 states that the original data, or copies thereof, will bc available at the M
Environmental Laboratory to facilitate sudits of the study during its progress and Besore

. acceptanics of the final feport. When the fnal 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 5M Environmental Laboratory. All corresponding training recards, calibration recards,

instrument maintenance-logs, standard operating procedures, equipment procedures, and
methods will bé retained in thc amh.wm of the facility paformmg each analysxs.

REASON:
Clarification of the dxsposmon of arcmved records if ana!yses are pexformcd ata sub-
.contract laboratory. ..

6. PRroTOCOL READS: °
Section 17 states that specimens will be maintained in the 3M Envuonmental Laboratory

specimen archives. -

AMEND T0 READ:
Specimens will be maintained in the M memnmental Laboratory specimen archives. AL
specimens sent 1o sub-contract Iaboratories will be returned to the 3M Environmenta]
‘Laboratory upon completion of analysis and submission of the sub-contract Iaboratory(s)
final report. The specimens will be retumed with the following documentation: the signed
original chain of custody and records of storage conditions while at the sub-contrac' facxhty

REASON: '
Clarification.of the disposition of specimens and documentanon for analysw Perfoxmed bya
sub-contract laboratory.

M Enw‘mnmsnfaILaboragory -

e e Centre Analytical Laboratories, Inc. Page 56 of 92
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Analytical Report: FACT TOX-111
LRN-U2904......

3M Medical Department Study: T-6395.14 }

Centre Study No.: 023-017
Sponsor Protocol No: FACT-TOX-111

Protocet FACT-TOX1 11
Amendment No, 2

‘Amendment Approval
Tl Y0 e
Mam'.n Case, D.V.M,, PED.,, Sponsor Representative ‘ '&0&7‘1{'::'?
Kristgh 1. Hansen, PL.D., Study Director = ga‘:: 71

am 57vimnmenta! Laboratory

e Centre Analytical Laboratories, Inc:
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3M Medical Department Study: T-6395.14

Study Title

Analytical Laboratory Report on the Détermination of the Presencs
Potassium Perflucrooctanesuifonate (CAS Number 2759-39-3) in the Serum, Liver,
: Rats Exposed to PFOS Via Gavage

' Crl:CD®BR VAF/Plus®

BACK TO MAIN

Analytical Report: FACT TOX-111
LRN-U2094.

Centre Study No.: 023-017
Sponsor Protocol No: FACT-TOX-111

2ad Concentration of
and Urine of

"PROTOCOL AMENDMENT NO. 3

Amendment Date:

.20 January 2000
Performing Laboratories
, ‘Performing Laboratories
) rine Analyses : Liver Analyses - Serum Anaj
3M Environmental Technology and ' Ady Bioanah o
Safety Services S Batellc Memorial Insitute e PiomalyialServces,
Fluorine Analytical Chemistry Team 505 King Avenue 15 Catherwood Road
Building 2-3E.09 - Columbus, OH 43201-2693 Ithaca, NY 14350
. 935 Bush Avenue . . o
St Paul, MN 55106 .
Laboratory Project Identification o
* ET&SSLRN-U2994 . - - Exact Copy of Original
FACT TOX-111 We_ _edlavfos
_ * Argus Study: 413-015 , lnitaf " Date ©
3M Medical Department Study: T-6295.14
3M Environmental Laboralory
Centre Analytical Laboratories, Tnc. - Page580f92

3M Environmental Laboratory
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BACK TO MAIN

Analytical Report: FACT TOX-111
3M Medical Department Study: T-6395.14 1 o | A oaon

Centre Study No.: 023-017
Sponsor Protocol No: FACT-TOX-111

- e ———

Protocal LRN-U2994
Amendmgnt Number 3

This ame;:dment modifies the following portion(s} of the protocai:

1. PRotocoLrgaps: - . : '
The study director for the present study was identified in the protocg as Kristen J
Hansen, Ph.D, o ’ S
AMEND TQ READ: ' :
The role of study director for the present study was reassigned to Marvin T. Case
DV.M, Ph.D., as of 20 January 2000. The previous study director, Kristan J.
Hansen, has been reassigned to the role of Principle Analytical Investigatar,

- Reason: :

.~ The role of study director was reassigned in an effort to ensure cempliancs with

Geod Laboratory Practice Standards that autline study personnel requirements .
" {referto 21 CFR Part88). = ‘ .

2. PROTOCOL READS: - : : C
The sponsor for the present study was identified as Marvin T, Cass, D.VM. Ph.D ‘

" AMEND TO READ: : : .
The role of sponsar for the present study was reassigned to John L. Butenhoff
Ph.D., as of 20 January 2000. - . ' '
Reason: : , ) S
Ta ensure that the study director does not also carry the duties ~f study sponsor, the
sponsor role was reassigned. In this manner, personnel responsibilities ang - i
workload are more evenly balanced. ’

" am Environmental Laboratory

Page 59 0f 92
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BACK TO MAIN

Analytical Report: FACT TOX-111

3M Medical Department Study: T-6395.14 , o 4 _
: . : ‘ LRN-U2994....

Centre Study No.: 023-017
- Sponsor Protocol No: FACT-TOX-111

Protocet LEN.U2954
Amendment Number 3

Amendment Approval

Yind. Rt |
o £ , : Fbresveey 10, zopd
John L. Butenhoff; Ph.D.Sgansar Representative *—L_ﬁ“\

Date )

e

XristenJ. Hansen, PRD, Outgoing Study Director

1= G - 2090

Date

;%M (G -~ 0 fibnse, s :
- Marvin T. Case, D.V.M, PhD., Incoring Study Director ’ m&‘-‘ﬁ*\ : R

3IM Environmentat Laboratory
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3M Medical Department Study: T-6395.14

BACK TO MAIN

Analytical Report: FACT TOX-111
LRN-U2994...

Centre Study No.: 023-017
S ponsor Protocol No: FACT-TOX-111

Study Title

Oral (Gavage) Pharmacokinetic Racovety Study of PFOS in Rm

PROTOCOL AMENDMENT NO. 4

Amendment Date:

20 April 2000
Performing Laboratories
. - URINEANALYSES FECES Auaryses
3M Environmental Technology Centre Analytical Lahoramrles, Iue,
and Safety Services 3048 Research Drive
Fluorine Analytical Chemistry Team - State College, PA. 16301 K
" Building 2-3E-09, 935 Bush Avemue - o
St. Paol, MN 55106
" LAVER ANALYSES SERUM ANALYSES " -
Battelle Memorial Institute . Advanced Bioanalytical Semeu, lnc. :
505 King Aveaue 15 Catherwood Road
* Columbus, OH 43201-2693

Ithaca, NY 14850

Laboratory‘P}oject Identification

ET&SS LRN-U2994
_FACT TOX-111

. ArgusStudy 418-015
: 3M Medical Depantment Smdy' T-6295.14

3M Environmentat Labaratory

3M-Environmental Laboratory

Cenm: Analytxcal Laboratones, Inc.

Exact Sopy of Qriginal

e - osfatle

Initial Date
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3M Medical Department Study: T-6395.14 .

1.

BACK TO MAIN

Analytical Report: FACT TOX-1 11

4 Centre Study No.‘ 023-0 17
Sponsor Protocol No: FACT-TOX-111

Pratecol LHN-U2994
Amengment Number 4

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

Provocol reADs: .

The amended section 2.0 text states that this study is designed to determine PFOS in
specimens of rat liver, semxn, and urine.

AMEND TO READ: . .
This study is designed to determine PFOS in specimens of rat liver, serum, feces, and uﬁm_

. Reason:

> this m::hod was not validated and approved pnor to protocol approval,

The analysis of fecal tissue for the target chemical and/or its analytes was added tq tha scope
of the study following the issuance of the protogol. Feces extraction and analyucal methods
were not validated and approved prior 1o protoco! approval,

-~

' Pnoroco:. BEADS: '
" The amended section 6.0 lsts rax or rabbxt liver, serum, and urine,

AMEND TO READ: '

Add: rat or rabbit faces witha physical dcscnpuon of rat or rabbit feces.

ReAson:

Analysis of fecal tissue for the target chemical and/or its analytes was added to the scope of

the study following the issuance of the ongmal protacol. .

ProTocoL Reaps: S

. Section 13.1 lists all of the laboratories that will be conducung'ana!yses for this study.

AMEND TO READ:

gdd. Cantre Analyucal Laboratones, Inc., 3043 Rcsearch Drive, State COHCae‘ PA 16801 -
EASON: .

Feces analyses were sdded to the scope of this smdy The sub-contract laboramry performing

analyses was not in the orfginal protocol.

Prorocot. Reaps: )

Sections 10.4 and 11.4 state that if the analyses are sub-contracted to other Iaboramnes an
amendment will be written to include these methods,  *

AMEND TO HEAD: :

The feces extraction and analytical method used by Centre Analytical Laboratories wil] be;
00M~023-003 (Revision 2), “Determination of Flnomchemtml Residunes in Monkey/R;u
Feces by LC/MS/MS.” .

Reason: .
The sub-coutract !nbomzory performing feces analyses was added to the scope of this smdy,

3M Entvirenmental La’baralory

3NHEnvironmental Laboratory

" Centre Analytical Laboratories, Inc. L —

LRN-U2994. ..
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i - T. Analytical Report: FACT TOX-111
Study: T-6395.14 : o ‘
3Mm Mgdlcal Department Study | ' !

Centre Study No.: 023-017
Sponsor Protacol No: FACI‘-TOX-I 11

Frotecol LAN-U2994
Amendment NUmOef 4

Amendment Approvai

@Z._?..ZW o Aprid 19, oo .

Jokn L. Butenhoff, Ph.D.,’Sponsor Representative

— .
Dae -~

jv},mw?n,m 9 Amifﬁ&k |
MérvinT. Case, D.YM, PHD, Study Director i "D

azc

M Envirqnmenlal Labogatory
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BACK TO MAIN

3M Medical Department Study: T-6395.14 1 : Analytical Report: FACT TOX-1 11
: ’ ) : ' . - LRN-U2994 ...

' - Centre Study No.: 023-017
Sponsor Protocol No: FACT-TOX-111

@\\\“ Centre Analgtzcal
<> Laboratories, Inc.
3_048 Research Drive, State College, PA 16308 Phoae; (814) 231-8032, Facsirmile: (314)231-1253

PROTOCOL DEVIATION

Deviation Number: 1

) FE?& { el

- Date'of Oecurrence: (1) M2-1300

Centre Study Nomber: 023017 Centre Protocol Number: FACT-TQX-111

DESCRIPTION OF DEVIATION

L§ {_2.4 Page 7: Accepted recovery of 136% for PFOS for 0005799 Spk A in Set 071200A.

5

. AC;’IONS TAKEN

L Protocol de‘nauon issued.

Recorded ByIDatc: .‘*/Nﬁ—) £ 5{’-&“@&/ 9} }a)

IMPACT ON THE STUDY

1. Na negative impact on the study because £005801 Spli B in Set 071200A was acceptable.

QFJ’AL&_/\\\ o _o’ﬁé/f;

Principal Invesugator Signature . Date
¢,4.. v BN S

Sponsor Reprcsenmnvc Signatwre . . Date
: . CALQAU Review _A¢ e Fhe

W%,Mﬂwﬁﬂ]@% ' | Februai‘yl'..!.l998/2"'

_Centre Analytical Laboratoriés, Tnc. . c Page 64 of 92
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3M Medical Department Study: T-6395.14

- Centre Analytical Laboratories, Inc.

3nEnvirommentattaboratory

BACK TO MAIN

Analytical Report: FACT TOX-111

LRN-U2094 ...

X . : Centre Study No.: 023-017
' Sponsor Protocol No: FACT-TOX-111

' . Centre& Analytic
od.\\— Laboratorieg, !l?—f:‘

3048 Researet Drive, Stae College, PA 16501, Phones (814) 31:8032, Focsles 810231123 .-
PROTOCOL DEVIATION - fae 11

Deviation Number: 2 .

Date of Oceurrence: (1 & 2) entire study

Centre Study Number: 023-017 “ Centr Protocol Number: FACT-TOX-111

DESCRIPTION OF DEVIATION

1. § 123 Page 7: - Did not perform duplicate extractions on any of the samples for this study.

1. § Amendment 2Tiem #4: A méd_xcd detection limit was not established for rat feces during the

methed validation.
ACTIONS TAKEN .
. . ie.amendment jssued, SOP revision.
1&2, Protocol deviation usvid t
Recorded Bleatc:of\i\l 22,.5‘?3«»‘.?@'( 6{‘4[(0'
- N -
© . IMPACT ONTHE STUDY.
1 & 2. Nonegative impact. - ‘
. RATIONALE

1. Although none of the study samples were duplicated, at least one of the matrix fortifications
(QC's) in each set was prepared to match one of the extracted calibrarion standards and a precision
of < 30% was observed. ) ) . : o

2, Any sample that r:c:)uminez'i'rcsidue..\'lilh ~ 3] signaknoise was integrated and any number that was
ﬁw than O was regorted. ‘The limit of quanitation was established at 10 ppb during the mathod
idation, . DN

g,JSZc . M' .. ~—_~=~—- | veloe

_ | Principal Investigator Signature .~ . "Date

G LT L appeed

Sponsor Representative Signature -~ © Date

'C.-iL QAU Review __ {2t 5y g -

m’*« Tlaan j/A;/Oﬁ“Y‘ jﬁ'/bé‘: - T : . ) Fearuary 12, 199872
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LRN-U2994

" Centre Study No.: 023-017
. Sponsor Protocol No: FACT-TOX-111

APPENDIXB
~ Determination of Fluorjochemical.
' Residues in Monkey/Rat Feces by
LC/MS/MS (Revision 2)

(Method #00M-023-003, revision 2),
| Deviations and Modifications

Centre Analytical Laboratories, Inc. - ‘ - © Page 66 of 92
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Analytical Report: FACT TOX-111

i : T-6395.14 .
3M Medlcgl Depgrtment Study ‘ LRN-U2994..

Centre Study No.: 023-017
Sponsor Protocol No: FACT-TOX-111

TITLE

Determination of Fluerochemical Residues in Morkew/Rat Fecas by LCs

(Revision2) - ™S,

<

AUTHORS

Enaksha Wickremesinhe, Shaozhi Zheng, and John Flaherty

 DATE ISSUED

June 02, 2000

SPONSOR

3M Environmental Technology and Safety Services
. * Building 2-35-09 o . :
: - POBox33El 3 B S -
- St. Paul, MN 351333331

PERFORMING LABORATORY
Centre Analytical Labaratorfes, Inc. (Centre)
: 3043 Research Drive
State College, PA 16801

CENTRE STUDY NUMBER

023-003

' CENTRE METHOD NUMEBER

00M-023-003, revision 2

TOTAL NUMBER OF PAGES . C L R

20
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3M Medical Department Study: T-6395.14 ; : Analytical Report: FACT TOX-111
: . <o . LRN-U2084 ...

Centre Study No.: 023-017
Sponsor Protocol No: FACT-TOX-111

. Cantre Med:‘m'd No,: 00M-022.503, ravision 2

MANAGEMENT APPROVAL
The work cited here was performed in conformancs with
precedures and general GLI; s “ ‘“’“h"“ble standzard epeating
?é W K} g-o2-00
Enaksha WickremeSinhe, Ph.D. Date© -
Principal Investigator
) Centre Analytical Laboratories, Inc

) M F— 02D

Shaozhi Zheng = — Date .
* - Principat Investigator . .-
© Ceatrs Analytxcal Laborntones, Inc.

glm F/«/f o/r/?
OhnF]ahcrty : Date .~

Laboratory Managc'
Centre Analytical Laboratories, Inc.

. L 2 ~JunE-00
: /W " tntiinf- 00 .

. . ) ~JUNE GO
Richard A, ini PhD. : ‘. Date _ “®
President L T
Ceatre Analyticat Laboratories, Inc.

B F 00 106 180

Kris Hansen, PhD, . . Date
Group Leader T
3M Enwronmmml Laboratory -
Centre Amlytieal Laborataries, Inc, Study #023-003 - : Page3
. ge2-

Centre Analytical Laboratories, Inc. Page 68 of 92
Page 308

3M Environmentai Laboratory



3M Medical Department Study: T-6395.14

BACK TO MAIN

Analytical Report: FACT TOX-111
LRN-U2994

Centre Study No.: 023-017
Sponsor Protocol No: FACT-TOX-111

Ceanme Mnkad No.: ‘ OQM-OB-OOS, revision 2

TABLE OF CONTENTS

TITLE PAGE
MANAGEMENT APPROVAL rertrventatnsnserasen -1’
T ABLE OF Comq ------------- 2
1. SUMMARY N
2, _'FLUOROCHEMCAL STANDARDS 4
3. CHEMICALS AND SUPPLIES -
3.1. Cazmicals , N " 4
3.2. FLUOROCHEMICAL STANDARDS '""““"“"7
3.3.. EQUIPMENT AND SUPPLIES =
3.4. SoLUTIONS. 2
3.5. PREPARATION OF STOCK, Foamm‘non, AND CALIBRATION SOLUTIONS 9
. 3.5.1. S10ck SOMIONS ceermresesmmesesessarsssssssrmsorsssessessmmmmsmsmomsesen s 5
- 3.5.2., Fortification Solutions. o
. " 3.3.3. Calibration Standards 10
4. METHOD i
. 4.1, FLow DIAGRAM. 1
4.2, SAMPLE PROCESSING 1
4.3. SAMPLE PREPARATION 11
4.3J. Matrix Blanks...... ST
4.3.2, Mairix.Zero Blanks ' B "'12.
43.3, Calibration Standards . 12
4.3.4, Continting Calibration Verification Standards 19
43.5. QC Recovery Sampes. 12
4.4. EXTRACTION... 17
4.4.1 SPE Column Preparation 13
4.42 Silanization of Pear-Shaped Flasks ... B3
4,43 Standardization of SPE Columns 13
4.5. ANaLYSISBY LC/MS/MS
© 4,51, LC/MS/MS System and Operating Conditions (Electrospray) ,,,__“_“_14
4.5.2. Example Tune File Parameters. 15
4.5.3. Calibration Procedurss 16
4.5.4. Sample Analysis 17
4.6. PERFORMANCE CRITERIA 18
: 4.7. TiME REQUIRED FOR ANALYSIS 13
5., CALCULATIONS..... 13
3.1, ANALYTEFoUND 18
. 3.2."QCRecOVERY 19
- 5.3. MEAN RESPONSE F-\cm 19
6. SAFETY 19
ATTACHMENT 1 P
Ceatre Analync.ﬂ Laboratories, Inc. Smdy 023-003 'pa"gc ;
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Analytical Report: FACT TOX-111

3M Medical Department Study: T-6395.14 ‘

' Centre Study No.: 023-017
Spansor Protocol No: FACT-TOX-111

Ceatre Methad No, : 00M-023-003, revision 2
1. SUNMMARY

This document desails 2 method of analysis for residues of perfludrooctanes sulfonate
. (PFQS), perfiuorooctane salfonylamide (PFOSA), perfltoroociane sulforylamidgeth 1:
acstate (PFOSAA), perfluorooctanesulfonylethyiamide (PFOSEA), pcrﬂuorooc:anoztc
(POAA), 2(N-ethylperfluorooctanesulfonamido)-ethyl aicobol (Bt-FOSE-OH), M370
and M556 in monkey feces, The chemical formulas of the analyres are given in S’ec:x"on 2
of this method. . ] =

! » . . . This metliod is being re-issued as methed 00M-023-003 revision 2. It is being revised 1o

. add the rat feces as a matrix, to document the use of 20-mi, vials instead of 15 ml, tuhes
for sample extraction, to add the option of homogenizing feces samples before weighin
to clarify the preparation of QC recovery samples and to correst some ‘)’Pog'aphicii
errors in method (0M-023-003 revision 1. Rat feces s being added 1o the methog
however; it was validated for the analysis of PFOS only. Therefore, this methog should .
be used for the analysis of PFOS only, in rat feces. .

Restdues of these Auorochemicals are extracted fom feces with acetonjirile
ACN extract is Sltered and passed theavgh a carbon solid-phase extraction (s%ﬂiﬁe
Approximately 3-4 draps of 1-octanol are added fo the extract and evaporated to nau.-
_ ing rotary evaporation. Each extract is then reconstimited with methanol
- Quaniification of PFOS, PFOSA, PFOSAA, PFOSEA, Et-FOSE-OH, M556, M570, apd -
- POAA is accomplished by liquid chromatographyftandem mass spec'u-on;fuy -
© . (LC/MS/MS) malysis using sclected reaction mopitoring (SRM).” -+~ - o

- The proposed fimit of quantitation (LOQ) for this method is 10 ppb each for PFOS.
c PFOSA, PFOSAA, PFOSEA, Et-FOSE-OH, M556, M570, and POAA. This is based on
. studies conducted during the development of this method using control monkey foces,

2. FLUORQCHEMICAL STANDARDS

Molecular strugtures of PFOS. PFOSA, PFOSAA, PFOSEA, Et-FOSE-OH, MSS&
MS570, and POAA are given below. : g
PFOS .
Molecular weight: 499 {C,F);S0;,7)
o .
cgf"wg ~0 . .
) Chemical Name = Periluorooctne sulfonate .
Note: The neutral molecule and standard form th.at‘lhc.Pl':OS (anion) is a-eriv'c "
from i potassium perfluorooctane sulfonate [CF,SO,K], malecnlar weight 538, -

Ceatre Analytical Lsboratories, lnc. Study #023-003 . . Pages o
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PFOSA -
Molecular weight: 499

i
Cof1yS—NH2
o]
’ Chemical Name = Perilucrooctane suifonylamide
PFOSAA
Molecular weight: 585

-9 HzCO00H

CaF(5=—~N .
Nocrs

Chemicsl Name = perfluoroociane ailfonylamx’&cetkykcm

PFOSEA o
Molecular weight: 527
o .
v
Gsfui N
a CHzCH3

Chezical Name » Perfluorooemnesuifonylethylamide

POAA
Molecular weight: 413

CsF15C00-
Chemiral Name = Perdluorooctanoate

Note: The neutral molecule and standard form that the POAA tauion) is derived
from is ammeonium perfluoroctanoate [C,F,,COONE,], molecular weight 431,

Centre Analytical Laboratories, Inc.
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Et-FOSE-OH
Molecutar weight: 571 .

ok
CgF17S—— N\
CHCHy
‘0
Chemical Name = Z(N-ethylpcrﬂuoroocuncsulronamido)-c:hyl aleokol
M 556

Molecular weight: 557

_/CHKACH
N

Chernical Name = M556

M570
Molecular weight: 571
7 CHaGo0H
CeFi78—N
CHy . :
o . : -

Chemical Name = MS70

THPFOS
Molecular weight: 428

LH 1H, 25, 20, CgFi3s0:H. - )
. Chemical Name = 4-K', perfluorooctane sulfonic acid

Conzre Analytical Laboratories, Inc. Study #023-003  © . . " bages
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3. CHEMICALS AND SUPPLIES

3.1. CHEMICALS
Chemical Grade Source - Catalog Na, .

~Acstonitiie (ACN) HPLC  (VWR)LT.Baker ~ JT0155—
Carbon 120/400 mesh - Supelco L ST210
Methanol (MeOH) EFLC (VWR)J. T. Baker JT9093.2
1-Octano} . . Reagent  Aldrich Chemical 11 1-37.5_
Ammonium Acetate  Reagent Sigma-Aldrich A-7330-
L-Ascorbic acid Reagent  Sigma-Aldrich. L-5960
Toluene . Reagent  (VWR)LT.Baker  JTo460.3
Dimetyldichiorosilane ~ Reagent, Supeico - 33009
Water . Typel . inhouse .
(TypeI water = electrical resistivity, minimum of 16.67 ™
Labcanco waterpro workstation) o e ét »25‘ G foms

3.2. FLUOROCHEMICAL STANDARDS

Standard Source ‘ ) - ..

PFOS M
PFOSA M
PFOSAA M
PFOSEA .M.
E+FOSE-OH =~ . . 3M
"MS36 : M . :
MS570 oM - : 3
POAA 3M .
THPFOS ... - 3M

3.3. EQUIPMENT AND SUPPLIES

Equipment’ Sonrce

Balangs, analytical, (display at least 00001 g) - Mettler
Balance, top loading, (display at least 0.01g) - Mettler
, Rotary evaporator ] . Buchi -
- . Rotary evaporator trap : Buchi
. Pcar-shaped flasks (125 mL). Pyrex
20-mL SPE tubes (cat. no. V05/177) withfiits ' gupeleo
Vacuum pump Buchi
- Visiprep vacoum marifold o Supéico
A " Ceame Analyucalwommm, e Swdy#073-003 . . CL Page?

Centre Analytical Laboratories, Inc. Page 730f92

3M Environmental Laboratory Page 313



3M Medical Department Study: T-6395.14

Crawrs Amalytieal Libortories, Ine, Study #023-003

Centre Analytical Laboratories, Inc.

3M Environmental Laboratory

BACK TO MAIN

. Analytical Report: FACT TOX-111
S _ ~ LRN-U2994

Centre Study No.: 023-017
Sponsor Protocol No: FACT-TOX-111

' Ceamre Method No. : 00M~023-003, revision 2

3.4. SoLUTIONS - .

Wrist-action shaker . - Burrell
20-mL polyethyleae scintillation vials with lids Wheaton (VWR)
20-mi syringe VWR
25-mm diameter glass fibre acrodisc (cat ¥ 4523) Gelman
Disposable pipets, test tubes etc.’ , - VwR
Disposabie micropipets, 100 — 200 pL. VWR
135-mi, LDPE narrow-mouth bottles Naleene -
2-mi, clear HPLC vial kit {cat # 5181-3400) H?P
Standard lab equipment (class A pipets and volumetric various
flask, graduated cylinders, etc.)
L.CAMS/MS and HPLC systems As described in
i Section 4.5.1
Notes:

1. In order to avoid contamination, the use .of disposable
containers/tubes/pipets etc. is highly recornmended,

2, Teflon or teflop-lined containers of équinment, includine -
teflon-tined HPLC vial caps should pat be used. °

3. Pear-shaped flasks are silanized before use, - -

4, Tt may be necessary to check the solvents {methanol) for the
presence of contaminants (especially POAA) by LC/MSMS
before use. -Certain Iot mumbers have been found to be

- unsuitable for use.’ - -

5. Disposable micropipets or pipets should be used to aliquot
standard solutions, whea preparing standards and samples for
extraction. . .

6. Equivalent materials may be substituted for those specified in
this method, However, the use of carbon from §uuclco is
strongly recommended. o

1. 50 mM. Ammonium Acetate: Dissolve 3.85 g of ammonium acetate in
1L of type I water. .

2. 2 mM Ammonitm Acetate: Dilute 40 mL of the 100 mM ammonjum

acetate solution in a liter of type [ water, for mobile phase A.
3. Saturated Ascorbic Acid in Methanal: Dissolve ~ 10 g ascorbic acid in
100 mL methanol. ’ o

4. The 2% Ascorbic Acid in Methanol: Dissolve 2 g ascorbic acid in 100

" mL methanol.

. Note: The voluines shown are provided for guidancs; alternative volumes
.~ may be prepared. .

T .P:xge 8
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3.5, -PREPARATION OF STOCK, FORTIFICATION, AND CaLmzatron
SOLUTIONS :

Anaiytical standards are used for two pwposes: (1) to f&nify contr i
samples designated to be extracted and processed as calibration stangargs 'Plth::::;
be then used to calibrate the response of the detector used in the anaiysie: and (2
to fortiiy other control matrix samples to desermine analytical rccnver;}. , »

- The absolute volumes of the standards may be varied by the analyst as long as the

correct proportons of solute to solvext are maintained. The solutions cited below
are given as an example; altemative concentrations may be prepared i nesded.

" 3.5.1 Stocksolutions - 4 ’ .

To prepare stock solutions of 100 pg/ml each PFOS, PFOS PFOSAA,
PFOSEA, EtFOSE-OH, MS56, MS570, POAA, and the surmagare stamarg
THPFOS, weigh out 10 mg of analytical standarg (corrested for purity and
peroent salt, if necessary) z.d dilute to 100 mL with methano] in 3 100-mr,
volumetric flask. Prepare a separate solution for each analyte, Thess stocl
solutions (in 125-mL LDPE bottles) are to be stored in a ieﬁigcza;or at2°C t:
6°C and are stable for 2 maximum period of 6. months from the date of

- preparation. :

. 3.5.2. Fortification Solutions ,
.2 10 pg/imL Mixed Fortification Solution — Pipet 10.0 mL each of PI-’CS

PFOSA, PFOSAA, PFOSEA, Et-FOSE-OH, M556, M570, and POAA,

- stock solution to 2 100 mL volumetric flask. Bring up to volume with

‘methanol. ) ‘

" 2.5 pgfml, Mixed Fortification Solution — Pipet 250 mLof the 10 pgfmE.

mixed fortification solution to 2 100-wL volumetrie flask and bring up to
volume with methanol, . -

b

¥

¢. 0.5 py/ml. Mixed Fortification Sofution — Pipet 20.0 mL of the 2.5 pajml,

mixed fortification solution to a 100-mL voltmetric flask ang being up to
voltme with methanol, . . ;

&' 0.1 pgfmL Mixed Fortification Solution - Pipet 20.0 mL of the 0.5 pgfm.
mived fortification solution to a 100-mL volumetric flask and being up to

volume with methanol. ) .

Follow Stegs a and b above to make a 2.5 pg/mlL solution of tl;e surrogate
. Sandard (THPFOS) from the stock solution,” )

Centrs Analytical Laboratsries, Ine, Study # 023-003 ] ) b '.P=§'9
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Store all fortification standard solutions (in 125-mL LDPE ‘bottles) in a
refigerator at 2°C to 6°C for a maximum period of 6 months Fom the date of
. preparation. ' .

3.5.3, Clligrasion Standards _

Prepare LC/MS/MS calibration standards by fortfying weighed out aliquars
of the same control feces sample (or 2 combined *bulk” con:oi f:oc: 2:1113;?&
before they are processed through the extraction procedure, | ; e?

The following is a typical example; additional conczatrations may be Pm?m
aspesded. It isrecommended to pregare the fortification solutions so that the
volume of fortification is between 50 and 200 i, and to ise dispogable
micropipets for aliquoting fortification volumes. o

“Conc.of  Fordfcatiom  Weightof °  Conc. of Vol. of
Mixed ~ Volume(L) Comwol  Exmacted  Sumogate

' Fortification . Sawple (g) Calibration  Standard*
Solution - ) © Standard 444,
(pg/m) py e G
NA NA : 1.0 - NA A
01 - 00 - 10 0 §88 ) k.
0.1 200 10 20 200 i
0.5 100 1.0 50 200
05 © 200 1.0 100 25
25 - 100 1.0 250 200
25 200 1.0 500 200
10 100 1.0 1000 200

¥ 2.5 pg/ml THPFOS fortification solution.

Calibration standard preparations may be stored in a refrigerator ‘at zoc to
6°C, if needed, and used over a period of time as long as its stability has been
verified: ’ : . ‘

Ceatre Analyrical Laborataries, Inc. Study # 025-003 , : " Bade10
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. METHOD
4.1. FLOW DIAGRAM

The flow diagram of the method is given below, followeq BY 2 detaiied

description of each step.
s Method Flow Diagram

Weigh 1.0 g of sample
(fortify samples designated as calil_:iazion standards and QC recoveres)
. 1 .

Extract with ACN and filter

4 -l o
U

Carbon Solid-Phase Extraction

{

o
Congentrate to almost dryness

i ) -
Adjust final volume (2.0 mL)
4

4
Tio/MS/MS

4.2. SAMPLE PROCESSING

All samples ‘are recaived frozen and will bekept frozen (below ~10°C) wnil time

of extraction. The rat feces do not need any processing, however, the monkay
fecss may need to be homogenized in order to be able to weigh out the specified
amounts. .

43, S'Axv'm'm; PREPARATION

- Prepare the i‘g!lowing blank and calibration samples (Sections 4.3.1 t0 4.3 4) ﬁ-om

same control feces sample (or a combined “buik” control fecss sample),

wrimimm el Cenire Analy:t,i;_:gl_'L_a_bdratories', Inc.

3M Environmental Laboratory

, Tevisien 2
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4.3.1. Matrix Blanks

* Prepare two blank sawples without any fortifications, per set of samplas
* analyzed. These will be used as the matrix blank, i

4.3.2. Matrix Zero Blanks .
Fropare two matrix blank samples fortified with the surmens .
szmples analyzed. These will be used as the manmix zero blanki > p§r set of

4.3.% Calibration Standards )
Pregare calibration standards as described in Section 3.5.3,

4.3.4.- Continuing Calibration Verification Standards
Two of the extracted calfbration Sandards, 2 lowmid and 2 mid-high Jeve]
standard, will be used as continving calibration verification (CCV) standizds.

4.3.5. DC Récovery Samples

- Prepare QC recovery samples to represent every control manix included in the

.. Prepare at least one QC recovery sample in the low-range, and ope in
mstud)e high-range, to approximately bracket the expected range of analyte in the

samples, For ses containing more than 20 samples, prepare an additional Q¢

recovery sample for every group of 10 2dditional samples (for exampie.

set has 24 simples..then.3 Jevels of QC recovery samples will be gi‘:’pﬁ’;
Prepare these additional QC recovery saraples to bracket the range o fanajyfé'
found in the samples, as appropriate. ' ]

_Note: An example of 2 sample extraction workshest s atta.che d, 2%
—— - L4

Attachment 1.

4.4, EXTRACTION

Note: A. Preparation/conditioning of SPE columms is described i Section 4.4.1

B. Silanization of pear-shaped flasks is deséribed in Section 4.4.2,
C. Evaluation/standardization of SPE columns (when a different supplier-
is used efc.) is described in Section 4.4.3. o

2. Weigh approximately 1.0 g (£ 0.05 £) of sample in to 20 mL. polyethylene

scintillation vial (Note: designated samples need to be fortified wirh

appropriate aliquots of fortification standards).

. Adé 10 mL of ACN (note: break-up any clumps using a spatalz o glzes rod)
\-

shake og 3 wrist-action shaker for 30 minutes,

* -Centre Analyrical Laborutaties, Ine. Study £023-003 . ' © Pagelz
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Let the vials sit for ~ 5 mimues, carefully- decant, directly on g 4 20 mL
dispasable syringe barre! connected to 2 glass acrodise (Gelnan) it

Transfer the fiitrate to a conditioned SPE column (ses Section 4.4 1). Collect
the elnte in 2 125-mL “silanized”(ses Section 4.4.2) pear-shaped ﬂask o

Note; The 20 mL SPE column fits well inside the mouth (slesve) of the

' pear-shaped flask. Make sure that the pear-shaped fiagk j
- - supported and will not topple. No vacuum is nesded for u:;slsst ;el]

Add 10 mL of ACN dnd then 20 ml of 90:10 ACN : 2% ascorhic awig
MeOH to the SPE column and collect the eluate in to the osam?;u;» :;Zd 1:
flask, combining the eluates. . ape

Add 34 drop of l-octanol to the pear shaped flask and Totary Waoofazc to

near dryness (a minute amount of 1-octanol will remain) at 2 reduced pressura -

- of ~40°C.

e

Recanstinte by adding 2.0 mL. methanol (final volume = 2 m) znd swirl/mix h

to dissolve. Transfer the extract to HPLC vials using disposable pipets

4.4.1 SPE Cotumn Preparation

Pack 20-ml; SPE tubes with 2 g carbon. Condition columns with 10 mI, of.

saturated ascorbic 2cid in MeOH followed by 10 ml ACN. D :
washes. Do not allow the column to dry. ' ‘ Discard all

Note: The SPE columns may be packed and conditioned at any it

Use the vacunm manifold to condition the columns,
Do not let the SPE columns to run dry at any time,”

' 4.4.2 Silanization of Pear-Shaped Flasks
* Silanize the pear-shaped fasks before use, by rinsing with 2'30% dichethyl-

* dichlorosilene in tolnens solntion followed by 2 toluene rinse and finally a |

" methanol rinse. . :

4.4.3 Standardization of SPE Columns

When nsing carbon from 3 different supplier, SPE columns should he -

standardized in the following manner, prior to analyzing ‘samples:

a. Using a mixed standard with alconc:ntmﬁon between 100 and 5
* (each of all eight analytes) follow the elution schemes as uutfin'egoi: iﬁi
20d3, Collectall eluting froedons, - . e

- - Centre Analytical Laborstorics, Inc, Study #023-003 - Fage 13
. ) - z (]
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b, ‘Collect 2 post-elunon fraction, after step 3, eluting with aﬂ i
L of 90:10 (ACN : 2% ascorbic acid in MeOE), >dditional 20

poo

Adjust the final volume cf all the fractions to 10 m]. with methanal,
Analyze all the fractions by LC/MS/MS.

e. If the target fraction contains a minimum of 85% of :]-.. .
analytes, it may be considered acceptahle. respective
£ If the “post-elution” fraction contains significant amoun; of
target elurion volume may be increased. anzlytes, the

- 4.5, Amwsxs BY LC/MS/MS

4.5 1 LOMS/MS System and Operating Conditions (Elec‘mspmy)
MassSpes: ~ Micromass Quattro Ultima (MJC"cmass)
 Interface: Electrospray (Micromass)
o * Harvard infusion pump
Computer: COMPAQ Professional Warkstation AP20q
Software: Windows NT, MassLynx 3.3

HPLC: Hewlett Packard (HP) Series 1100
HP Quat Pump
HP Vacuum Degasser

HP Autosampler

HP Column Oven

Note: A 4 x 10 mm hypercard drop-in gnard car(:.zdge (K sto e ’
344017.400) is attached on-line atter the purge valve and bet?;e t:e si’f::;:
injector port to trap any residue contaminants that may be i in the mobile phase

and/or HPLC system.

HPLC Column:  Genesis C, (Jones Chromatogriphy), 2.1 mm x.50 mm, 4‘1

Column Temp.: 35°C
Injection Vol.:  10uL

Mobile Phase (A):2 mM .\mmonium Acc:ate in Type 1 watcr

Mobxle Phase (B): Methanol

Time- %A

0o . - 60

[ 60

1.0 10

7.0 . 10

7.5 9

9.0 0

9.5 €0

- 1385 . 60

[ZX 60

Cantre Amalyrcal Laboratories, Inc, Study # 023-003

- . Centre Analytical Laboratories, Inc.

3M Environmen"tal Laboratory

%B Flow Rats {ml /min)

400 T oz
- 40 ‘ 0.300
50 . 0.500
20 . 0.300
100 " 0300 . '
100 ;0400 : : . -
4aa 0400 . .
49 . 0.400 -

40 S 0300

. i’::ge i4
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}t may be necessary to adjust the HPLC. gradient in order o optimizs

- Iustrument performance. Columns with differsat dimensions (2 2.0 mm x
30 mm) and also cohmns from different manufacturess (Keysions Bt:-'asil )
etc.) czn be used provided equivalent caromatogranhy is obtained. 12

Jons monitored:
Analvie Mode ParentJon - Product Approximate
. . lon-  Retention T; ey

PFOS  megive 499 . gy o ooooiimel(min)

PFOSA ' negative 498 - 078 6.0

PFOSAA  negative 584 526 57

PFOSEA negative 526 169 . 6.7
Et-FOSE-OH  negative 630 - - 59 61

"POAA . . negative 413 369 ".osa

M556 negative 556 498 54

M570  megaive 570 419 56

THPFOS  pegative 427 80 1

Note that the retention times may vary slightly, on a day-to-d :
depending on the batch of mobile phase, etc, T = bas.xs,

4.5.2. Example Tune Filz Parameters S
The following values are provided as an example.” Actual valges may vary °
from instriment to instrument. Also these vahies may be changed from ﬁ;z
to time in otder to optimize for greatest sensitivity. o

The mass spectrometer is tuned using ‘a solution of each analyte at ~0.5-
pgfmL, prepared via dilution of the stock solution in methanol. The sofution
is infused (using a “T™ cetisxtor) at 10 pl/min into 2 0.2 ml/min stream of
mobile phase consisting of 40% methanol and 60% 2 mM ammoning acetate.
The analytes are initally tuned for the pareat fon and then tuned for the
product jon. The optimized parameters are saved as 2 “tune file”, This tune”

Bile is then used during routine analysis.
Anaivte - Dwell (s) Callisior Energv (eV) .
PFOS 02 R Cotev)
PFOSA 02 ‘ 8. C 4
PFOSEA 02 - B s ,
E+FOSE-OH 02 -3 _ 10 - )
POAA 02 T e
M570 0.2 . . - : .60
THPFOS - 0.2 ' 35, by
Ceawe Analytieal Laboratories, Ine. Sdy #023003 . . Bl
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Searce Set
Capillary . : 256kv
Hexapole 1 05V
Aperture | 0.2V
Hexapole 2 ' 08
Source Block Temp. - . 100°C
Desalvation Temp. ' . 400°C
T Analwer ' Set
LMRes1 . 130V
HMRes | - 13.0v
TEnergy 1 : . 07V
* Entrance a2y
Exit . 1v
IMRes2 1Hov
- HMRes2 i 11ov
IEnergy 2 ‘ Lov
Muitiplier : 650V
Gas Flows ' Set
Cone Gas C T ~150LA ,
Desolvaticn ) . ~700 L/br ) ; - -
Pressures . Read back
"GasCall  ~3.0¢-3 mbar

Note: An slternative LC/MS/MS system mazy be used once demonstrated
10 be equivalent. .

4.5.3. Catibrafion Procedures. .

a. Inject an aliquot (10 uL) of each calibration standard into the LC/MS/MS
system. Include Standards carresponding to six or more concentration
levels (rnging from the LOQ to the highest conceatration leve] to be
included in the analysis) in an analytical set.

b. Use a liner y = mx + b function for quantification. Linear standard
curves are generated for each analyte by linear regression using 1/x
weighting of peak area versus calibration standard concentration using the
Windows NT, MussLynx 33 (or equivalent) software system, Any -
extracted standards thet 21l Gutside the 70 to 130%, based on the average
response factor of the surrogate standard, must be excluded from the .
calibration curve. ' o

Centre Analytical Laboratorics, Ioe. Study #023-003- - ’ . i’a;e 16
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The correlation coeffcient (R) for calibration carves generated must be

© 2098 ®20.96). If calibration results fall outside these fimirs, take

a

- appropriate steps to adjust instrument operation, and reanalyze tha olev
.sets of samples. ' - wetevat

" 4.5.4; Sample Analysis

Each set of samples anafyzed must include mamix bl | ; '
surrogate standard), martrix zeto blanks (with the surrogare staz-f::rtg)om
set of extracted standards, and QC recovery samples. "2

Inject an aliquot (10 pL) of each standard/sample/QC recq .
into the LC/MS/MS system. Begin a set of s?::les%ith?:ﬁfemufr 01'
calibrations. Include two continuing calibration verification f ée. o

standards (one from the low-mid and one from the mid-hish rang Cf:,)
every 5 to 10 samples, at the most. ' B0 range) ater

Determine the concentration of each sample/QC recovery/control
standard curve, basedonthepcakarcaofcachanaly?e. 'Ihcsﬁt::iat:;

-respenses must bracket responses of the residue found in each sample ser,

Samples that fall outside the range of the standard curve m L
appropriately and re-analyzed, ust be diluted

Evaluate the ongoing acseptability of instrumental analysis based i .
CCV results. Samples analyzed will be acceptable as IOZ:S asb;:et; énC‘f’!::
fall within % 30% of their true value. Calculate the CCV conceatration
found using the linear calibration curve. If the CCV recovery is ontside
70% to 130%, re-analyze samples analyzed after the last acceptable check.

Monitor the response” of the smrogaté standard (SS) for every sample,

extracted standard, blank, and QC recavery samplé. The response is

calculated using the “average respanse factor” function using MassLynx
5.3 (or squivalent). Evaluate the acceptability of the sample extraction

* procgss based ‘on the concentration of the SS found i all extracted
standards, QC samples, blanks, and samples. The average response factor .

for all samples, blanks, extracted standards, and QC recovery samples’
most fall berwéen 60% to 140% (£ 40%). - Those deviating by greater than
30% (outside 70% lq 130% range) must be checked for possible errors and
may need to be re-extractad. -Any responses deviating by greater than 40%
(falling outside the 60% to 140% range) will require re-extraction, "

If analysis i's. delayed, somples must be stored refrigerated  at

approximately 2°C to 6°C until analysis, and analyzed preferably within 4

wesk, | -

: Centre Analyrical Usboratorics, Inc. Shedy #023-003 -~ Fage 17
. . 4
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4.6." PERFORMANCE CRITERIA

The following two criteria should be met before the initial analysis of sampjes.
- especially when using differsat instrumentation set-ups than those cited in.this,

method.

 First Criterion - Run 4 standard solution on LC/MS/MS comrespending to the

estimated LOQ (the 10 ppb extracted standard) and obtain 2 signal to noise rarig

" of at least9:] for all analytes. If this criterion cannot be met, optimizs ang clance

instrument operating parameters.

Second Criterion - Run a st of standands of six or more concentration leveis
=y

‘ranging from the proposed LOQ up to the’ highest concentration, level to be

included in the analysis. Generate a calibration curve for each analyte and obtain

. 2 linear regression with 2 correlation coefficient of at least 0.98 for each analyte

4.7. TIME REQUIRED FOR ANALYSIS

" A set of 14 samples can bz taken through the extraction Procedure in

approximately six hours by one pewson. The LC/MS/MS “analysis (12-14
standards and 14 samples) will take approximately seven hours,

- CALCULATIONS

5.1, ANALYTEFOUND -

* Sponsor Protocol No: FACT-TOX-111

Caiculate the amount of analyte found (in pod) us:ing the standard carve generated ’

by the Mass Lynx software program using Equation.].  Correction for sample

. weight (1 g) and final volume (2 mL) is not Tequired since the samples and

standards are extracted the same way.

(peale area - intercepl) xDF -
slope -

Analyte found (ppb) =

Wheze DF = dilution factor, if samples were diluted,

- Cenwe Analytieal Laboratories, Ine. Study # 023-003 - , " Page1s
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© 5.2. QCRECOVERY

For samples fortified with known amounts of analytes prior 1o extraction,
calculate the percent rezovery from Equation 2. B

Equation 2:
% Recovery =

analyte found (ppb) - aialyte found in matrix blank (ppb)
' amount analyteadded (ppb)

%100

5.3. MEAN RESPONSEFACTOR

The mean response factor (MRF) is calculated by the Mass Lynx sofiware
prognm’ by averaging the mean response for all calibration stacgands
(response/amount added) and dividing by the amount added. The scmay -
concentration from each injection is then calenlated by dividing the individya] -
response hy the MRF. The recovery for each injection is the percent of the actual
concentration to the amount added. This calculation is performed by the'

MassLynx 3.3 (or equivalent) software.
6.  SAFETY

All samples must be weated as potential bichazards and approériaxe wniversal
precantions must be taken (feifuw standard operating procedures for the bandling
of bioflnids), These include, but are not Iimited to, the use of douple layers of
latex or vinyl gloves, goggles, dust mask, and lab coat. All disposable materials
must be treated as biohazards and handled accordingly, o
Acetonitile, methanol, dimethyldichlorosilane and toluene are  highly
flammable. Open and use under fime hood only. )
All organic: waste and solvent waste must be segregated. zmd disposed of
accordingly. T ’ ’

Centrs Analytieal Laboratories, lac. Ssdy # 023-003 . ' Page1s
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ATTACHMENT 1.

Centre Analytics] ' :
@\‘\\— Laboratorissg:blnc P _of
IOIT Rescued Drive, Stase Callege, A 16301, Phones (341314002 Faxe (3141201129 o

PREPARATION OF SAMPLES FOR EXTRACTION AND ANALYSIS

PmiccalNo:  NA Cengre Sty Naz 23:001 . Mtz Seces
MahodNe:  NA Analytes: PFOS, PFOSA POAA, E¢FOSE-OR. PFOSEA. PEGSAA M 570, M 135, THPEQS
Sponsor Sumpld Cencre Sunple * | Wegst FeVel| sondied | Cose '
ponsar q Samgle eight  Fort. Cone. | Fom Vel
0 m Descnpiua | @) L) D Gyol)|  @n Md:;"‘
Macrx biane I =y - N - ——
Mazng 2era bigak] v _;gg - 3 -
Y S N T T -——m...._'
B YL T - o : B
171 S N ) ri e X —--?:-—~
LY T S 10 piv] ['X] T“W——
S@s [SU 3 T3
5@ T riij ya) ——r——
EEX ¥ g TR i
—
[~
X N - Fortified witks Camcity; L
finisalyDwtes ¥i '
43 2ampid 3 Aok formied, Gruw & HAE AFOUTR LRe JOTTI[ICGROR SeCion. FErcal ArTows 18 & Conuns IRACACE TGenReal IR
Samglesremoved fom freeme s _______ ¢ Time, Tniciale/Mases ___ ¢ e vor
< Samples were weighed on Batance # _____ Time:__ TaitialeDxes___{, prmen
Samples remined 1o freezer 1 Time: tnaials/Daies S Glasm Acrodiss
* Surrogate Sl I ; : o InithlvDates ___ /. . Coroms (2700
Samples exttacred with ACN a0 Bliered ¢ InitaleDater___ /| Asorkle Ackl
Corbon SPE cleanup and rotovag: InicialsQue: 1 raveren . -
Firal valume adfursed 10 2 mL, with medhanal : O, S pr-ven C
Exacts placed ia refigeeator 7 v tnitialyDaees ___f_ " T eROS
. . : )y Telueng

Ceane Analytical Laboratories, Ine. Study #023-003 . . Page20
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_ Centre Analyti
NN TER S torag e

3043 Research Drive, State Callege, PA 16301, Phones (814) 231-3032, Facsimife; (814)231.1253

Page 1 of |
METHOD DEVIATION '
- Deviation Number; 1
Date of Oczurrence: (1) 7/7/00

Centre Study Number: 023017 Sponsor Protocol Number: FACT-TOXdul

DESCRIPTION OF DEVIATION

| Deviations to method titled “Determination of Fluoréchemical Residues in Monkey/Rat Fecss by
LO/MS/MS (Revision 2)" (Caatre Method 00M-023-003, revision 2)

. Sectiond.4.a: Only 0.78 g was weighed for Centre sample ID 0005822 because thar was il
of the sample available. ’

o _ ACTIONSTAKEN - ' ) -
- 4 i.e.. amendment issued, SOP revision, etc.., N

1. Method deviation issued.

—
Recorded By/Date: sﬁ&&‘ ‘7 g -ax &M—\q}/ 8{ t fco

i
IMPACT ON THE STUDY .

L. No negative impact

S kL U/\\é oo

Pfincipal Investigator Signature _

e

" Centre QAU Review ___~_M¢e £ /o .

_ February 12, 1998/2

Centre Analytical Laboratories, Inc. - . 'Page87of92
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C;d\\_ Centre Analytical
Laboratories, Inc.

3048 Research Drive, State College, PA 16301 Phone: (814) 231-8032, Faesimile: (814231-1253
Page 1 of
METHOD DEVIATION o

_ X Deviation Number: 2
- . o
Date of Oceurreace: (1) 7/19/00

Centra Study Number: 023-017 - SP°"5‘” Protocol Number: FACT-TOX-111

DESCRJ?TION OF DEVIATION

Devmuons to mathod tidded “Determination of Fluorochemical Residues in Monke; j/Rng Fecas by
LC/MS/MS (Revision 2)" (Centre Methed 00M-023-003, revision 2) ’

k l Section 4.5.4.c: Quantitated Cenre sampie ID 0005890 residue outside the range of the
sandard curve in Set 07 17-1800AD:

- " ACTIONS TAKEN

fiendment ision, ete.

I Method deviation iss

RecardedByﬂ?azg:¢ﬁQ jIPJJ\FD 5/”/‘0

IMPACT ON THE STUDY

L. No l;cmgmxve impact because sample response only ~1.1% higher than resoonsc of hxahes:
standard.

L W ——— e _sytes

Principal Tnvestigator Signature Date

Centre QAU Review At 514t

* February 12, 199872

. Centre Analytical Laboiatories, Inc. . . Page88of92
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. Centire An 1 't
% Laboratomaeg Il?—fi’

3043 Research Drive, State College, PA 16301, Phone: (314) 231-3032, Facsimile: (814)231.1253

| METHOD DEVIATION Rl
Deviation Numbcr 3

- Date of Oceurrence: (1) 7/10-20/C0

Centre Study Number: 023-017 Sponsor Protocol Number: FACT-TQX-111

DESCRIPTION OF DEVIATION

Devxanons to mcthod titled “Delemun:mon of Fluorochemjcal Residues in Monkey/Rat Feces by
LC/MS/MS (Revision-2)" (Centre Method 00M-023-003, revision 2}

1. Scction 4.3.5: Did not fortify any of the control samples from intervals Day 6/7 Gestation,
Day 14/15 Gestation, Day 20/21 Gestation, or Day 21/2_. Lacmum

ACTIONS TAXEN

issu ision, ete.

1. Method deviatica ls?edD : S
Recordchy/DamG&x_._ i é Qg‘@\u mla) S

"’ IMPACT ON THE STUDY

L No negative impact.

;/fk MJ\_——Q P/ﬂ/oo

Principal Investigator Signature

Cenwe QAUReview A, Mijew

Febrosre 12, 19992 |

- Centre Analytical Laboratories, Inc. ' ‘ C a Page 89 of 92
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Od\\._ Centre Analgtlcal
Laboratories, Inc.

043 Revearch Drive, State Collece. P4 16801, Phone: (81412313032, Facsimile: (8141231.1253
METHOD MODIFICATION FORM A e L ofl
Megification No.: 1
. udy Directorr Marvin T. Case
| Gentre Studv Number: 0257017 ' ol Number: FAcr.fOX_f, 1

ML.QQ.I’_];: Determination of Fluorochemical Residues in Monkey/Rat Feces by LC/MS/MS
(Revision 2) Centre Method Number: 00M-023-003, revision 2

Secﬁon 3.4 Solutions

2. The 1060 mM ammonium acetate solution should be 50 mM ammounium acstate,

ATION: . . ‘ ] -

- -

Ta carrect for a typographical ecror,

No negative impact.
Ongmator \.7 : Lo ;'f ?!00 :
Principal Invungalor i‘ k [( A) )N—"Q' ?/%0

@yt tsee
Sponsor Management: /2y 7¢ -——&Zt—_

. Date
" February 12, 1998/3
' Centre Analytical-Laboratories, Inc. ' ' ' Page 90 of 92
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Centre A Iyt .
ca,m\\- Laborato‘;iaeg, ]l%i'

3048 Research Drive, State Callege, PA 16301, Phones: (814)231.8032, Faesimile: (814)231.1233

' Pags Lof 2
- METHOD MODIFICATION FORM g Lo

Modification Na.: 2
- Study Digestor: Marvin T, Case

Centre Smdy Number: 023017 Sponsor Protocol Number: FACT-TOX-111

Meshod Title: Determination of Flucrochemical Residues in Monkey/Rat Feces b); LCIMS/M§
(Revision2) Cantre Method Number: 00M-023-003, revision 2

A

=

MODIFICATION: . o

L. Section 4.5.4. Sample Analysis (leme.)
Should read as follows: ‘ '
Manitor the response of the surrogate standard (SS5) for every sample, extracted standard, biank,
- .and QC recovery sample. The concentration is calculated using the “avernge response factor™
function from MassLynx 3.3 software {or equivalent), Evaluate the accsptability of the sample
extraction process based on the conceatration of the S found in all extracted standards, QC
samples, blanks, and samples. The percent recovery for all samples, blanks, extracted standards,
and QC recovery samples must fall betweea 60% and 140%. Those deviating by greater thay
30% must be checked for possible errors and may need re-extracted. Any recoveries deviating
by greater than 40% (failing outside the 60% to 140% range) will require re-extraction,

2. Section 5.1 Analyts Found
Remove second sentence.

.3. Section 5.1 Equations

Modify Equation I to: ~ o
Analyte found (ng/mi)= (Peal =) £
slope

Change Equation 2 to: S . ’

Analyte found (ppb) = (analvte found (ng/ml) X final vol. (ml) % DF)

' ‘ - sample wt. {g)
‘Add Equation 3: -
Recavery (%) = . _
[analyte found (ng/mlL)x final val.(mL)x DF] %100
analyte added (ng) .

' 4. Section 5.3 Mean Rgspbnse Facter

Modify first seatencs ta read: . .
The mean response factor (MRF) is calculated by the MassLynx software program by averaging
the response for all calibration standards and dividing by the amount added.

Centre Analytical Laboratories, Inc.
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Sponsor Protocol No: FACT-TOX-111

Cehfi*e Analuti
%\\"— Laborato?*iaeg:tlﬁz?:l_

3048 Research Drive, State College, PA 16801 Phone: (814)231-8032, Facsimile: (81412313233

PageZof2

METHOD MODIFICATION FORM'

! .22

) - §‘ tudv Director: Marvin T. Case
Centre Study Numberr 023-017 : . Sponsor Protocol Number: FACT-TOX-111 .
Method Title: Determination of Fluorochemical Residues i’ Moakey/Rat Feces by LO/MS/MS
) (Reévision 2) .Centré Method Number: 00M-023-003. revision 2

JUSTIEICATION:
1. To clarify S acceptable criteria.
2, Remove incomect statsment because cafculations did include sample weight and final volume,

3. Modify calculations to correspond with those used in study.

4. Clarify calculation of mean response factor
T X

1-4. No negative impact.

Origiate egi, \/D‘d‘ R Southr - Yl

. y _ _ Date
Principal Invesdgnmcﬂi%/(. A/V/\ JQD ;‘/f’ i)
'SP°nsor~Manag=mcﬁc; t/ in ¥ laan " gg_/zggﬁ&,__

Date -

Centre Analytical Lz_lboratories, Inc.

3M Enviror;mental Laboratory

February 12, 199873
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Cent A Iyti 1
N TShoafonesine

3048 Research Drive, State College, PA 16801. Phone: (314) 231-8032, Facsimile: (814)231-1253

12 Amended pages + report amendment
ANALYTICAL PHASE REPORT AMENDMENT RE-ISSUED

Amendment Number: 1
Effective Date: 9/20/00

Centre Study Number: 023-017 Sponsor Protocol Number: FACT-TOX-111

Report Title
Oral (Gavage) Pharmacokinetic Recovery Study of PFOS in Rats

Amended Section

Section 1.0 Summary: 13548.2 ppb was changed to 13.5 pg/gin the third paragraph (See attached
page 11).

Section 7.6 Quantitation and Example Calculation:
Equation 5: Residue Found (ug/g) = Residue Found (ng/g) * (1 pg/ 1000 ng)

Equation 6: Corrected Residue Found (ng/g) = Residue Found (pg/g) * 0.869
These equations were only applied to the tables in the report.

Section 8.0 Results: 13548.2 was changed to 13.5 pg/g in the second paragraph (See attached page
18).

Section 11.0: Tables I — XVI (See attached pages 20 - 28)

Reason for Amendment

The units reported in the tables and text were changed from ng/g to pg/g, the amount of significant
figures represented in the tables and text was changed to three, the zeros reported in Table I were
changed to ND’s, and any value less than 0.0100 pg/g (LOQ) was reported as < 0.0100.

Impact on the Study
No negative impact
/é‘[{w—- Forr  ENAEIRA W ULASIEGN 1E 16 -0E¢-0¢
“ Principa(hyéstigator Signature* Date
TG _
Study Director Signature ‘ Date

* Rick Grazzini signing for Enaksha Wickremesinhe who is no longer employed at Centre.

CAL QAU Review ___ids 1z]ules

November 1995/0
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\Centre Analytical Laboratories. Inc.
®

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

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

Purity: 86.4%

Test Name Specifications Result
" Purity’ B 26.4%
Appearance White Crystalline Powder Conforms
Tdentification & ' ‘
NMR Positive
Metals (ICP/MS)
1. Calcium 1. 0.017 wt./wt.%
2. Magnesium 2. 0.007 wt./wt.%
3. Sodium 3. 1.355 wt/wt.%
4. Potassium’ 4. 6552 wtiwt%
5. Nickel 5. 0.003 wt/wt.%
6. Iron 6. 0.004 wt./wt.%
7. Manganese 7. <0.001 wt/wt.%
Total % Impurity (NMR) 1.00 wt./wt.%
Total % Impurity 10.60 wt./wt.%
(LC/MS) .
Total % Impurity None Detected
(GC/MS)
Related Compounds —
POAA 0.30 wt./wt.%
Residual Solvents (TGA) None Detected
Purity by DSC Not Applicable’
Inorganic Anions (IC)
1. Chloride 1. <0.015 wt./wt.%
2. Fluoride 2. 027 wt/wt%
3. Bromide 3. <0.040 wt./wt.%
4, Nitrate 4. <0.009 wt./wt.%
5. Nitrite 5. <0.006 wt/wt.%
6. Phosphate 6. <0.007 wt./wt.%
7. Sulfate* 7. 8.82 wt/wt%
Organic Acids ° (IC) -
1. TFA 1. <0.1 wt/wt.%
2. PFPA 2. <0.1 wt./wt%
3. HFBA 3. <0.1 wt./wt.%
4. NFPA 4, <0.25 wt./wt.%
Elemental Analysis’:
1. Carbon 1. Theoretical Value = 17.8% 1. 12.08 wt./wt.%
2. Hydrogen 2. Theoretical Value = 0% 2. 0.794 wt./wt.%
3. Nitrogen 3. Theoretical Value = 0% 3. 1.61 wt/wt.%
4. Sulfur 4. Theoretical Value = 5.95% 4. 10.1 wt/wt.%
5. Fluorine 5. Theoretical Value = 60% 5. 50.4 wt./wt.%
COA023-018B Page 10of3
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m\&amre Analytical Laboratories, Inc.
3048 Research Drive State College, PA 16801
() Phone: (814) 231-8032  Fax: (814) 231-1253 or (814) 231-1580

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

Date of Last Analysis: 08/31/00
Expiration Date: 08/31/01
Storage Conditions: Frozen s-'10°C
Re-assessment Date: 08/31/01
'Purity = 100% - (sum of metal impurities, 1.39% +LC/MS impurities,
10.60%+Inorganic Fluoride, 0.27%+NMR impurities, 1.00%+POAA, 0. 30%)
Total impurity from all tests = 13.56%
Purity =100% - 13.56% = 86.4%
2potassium is expected in this salt form and is therefore not considered an impurity.

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

4Sulfur inthe sample appears to be converted to SO, and hence detected using the
inorganic anion method conditions. The anion result agrees well with the sulfur
determination in the elemental analysis, lending confidence to this interpretation. Based
on the results, the SO4 is not considered an impurity.

STFA Trifluoroacetic acid
HFBA Heptafluorobutyric acid
NFPA Nonofluoropentanoic acid
PFPA. Pentafluoropropanoic acid

STheoretical value calculations based on the empirical formula, CgF1;SOs K" (MW=538)

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

COA023-018B Page 2 of 3
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| ; | - LRN-U2994
m\ﬁsn&e Analytical Laboratories, Inc.
' ' 3048 Research Drive State College, PA 16801
> (") Phone: (814) 231-8032

Fax: {814) 231-1253 or (814) 231-1580
INTERIM CERTIFICATE OF ANALYSIS
Centre Analytical Laboratories COA Reference #: 023-018B

LC/MS Purity Profile:
Impurity wt./wt. %
C4 1.03
CS 1.56
Co6 6.38
C7 1.63
Total 10.60

Note: The C4 and C6 values were calculated using the C4 and C6 standard caliBration ‘
curves, respectively. The C5 value was calculated using the average response factors

from the C4 and C6 standard curves. Likewise, the C7 value was calculated using the
average response factors from the C6 and C8 standard curves.

Prepared By: ﬁ ;ﬁ AL EEE ks
David S. Bell

Date

Reviewed By: ’ .Zm /s;’;’ c}%ﬁz;yﬂ yiea Laboratoﬁeé ‘ 7//;9

ohn Flaherty Date
Laboratory Manager, Centre Analytical Laboratories

COA023-018B Page 3 of 3

3M Environmental Laboratory

"Page 337



3M Medical Department Study: T-6395.14

BACK TO MAIN

Analytical Report: FACT TOX-111
LRN-U2994

\Centre Analytical Laboratories, Inc.

3MEnvironmental Laboratory

‘ 3048 Research Drive State College, PA 16801
‘ Phone: (814) 231-8032 Fax: (814) 231-1253 or (814) 231-1580
INTERIM CERTIFICATE OF ANALYSIS
Revision 1(9/7/00)
Centre Analytical Laboratories COA Reference #: 023-018A
3M Product: PFOS, Lot 217
Reference #: SD-018
Purity: 86.9%
Test Name Specifications Result
Purity’ ERR 86.9%
Appearance White Crystalline Powder Conforms
Identification - Lo
NMR Positive
Metals (ICP/MS)
1. Calcium 1. 0.005 wt./wt.%
2. Magnesium 2. 0.001 wt./wt.%
3. Sodium 3. 1439 wt/wt.%
4. Potassium® 4. 6.849 wt./wt.%
5. Nickel 5. <0.001 wt./wt.%
6. TIron 6. 0.005 wt./wt.%
7. Manganese 7. <0.001 wt./wt.%
Total % Impurity (NMR) 1.93 wt./wt.%
Total % Impurity 841 wt./wt.%
(LC/MS) .
Total % Impurity None Detected
(GC/MS) '
Related Compounds —
POAA 0.33 wt./wt.%
Residual Solvents (TGA) None Detected
Purity by DSC Not Applicable’
Inorganic Anions (IC)
1. Chloride 1. <0.015 wt./wt.%
2. Fluoride 2. 0.59 wt/wt.%
3. Bromide 3. <0.040 wt./wt.%
4. Nitrate 4. <0.009 wt./wt.%
5. Nitrite 5. <0.006 wt./wt.%
6. Phosphate 6. <0.007 wt./wt.%
7. Sulfate 7.  8.76 wi.fwt.%
Organic Acids ° (IC)
1. TFA 1. <0.1 wt/wt.%
2. PFPA 2. <0.1 wt/wt.%
3. HFBA 3. 0.10 wt/wt.%
4. NFPA 4. 0.28 wt/wt.%
Elemental Analysis®: . .
1. Carbon 1. Theoretical Value = 17.8% 1. 1248 wt./wt.%
2. Hydrogen 2. Theoretical Value = 0% 2. 0.244 wt.rwt.%
3. Nitrogen 3. Theoretical Value = 0% 3. L74 wt/wt.%
4. Sulfur 4, Theoretical Value = 5.95% 4, 8.84 wt./wt%
5. Fluorine 5. Theoretical Value = 60% 5. 54.1 wt/wt.%
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Centre Analytical Laboratories, Inc.
3048 Research Drive State College, PA 16801
Phone: (814) 231-8032  Fax: (814) 231-1253 or (814) 231-1580

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

Date of Last Analysis: 08/31/00
Expiration Date: 08/31/01

Storage Conditions: Frozen <-10°C
Re-assessment Date: 08/31/01
'Purity = 100% - (sum of metal impurities, 1.45% +LC/MS impurities, 8.41%+mnorganic

Fluoride, 0.59%+NMR impurities, 1.93%+organic acid impurities, 0. 38%+POAA,
0.33%)

Total unpunty from all tests = 13.09%
Purity = 100% - 13.09% = 86.9%

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

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

TN

4Sulfur in the sample appears to be converted to SO, and hence detected using the
inorganic anion method conditions. The anion result agrees well with the sulfur
determination in the elemental analysis, lending confidence to this interpretation. Based
on the results, the SO, is not considered an impurity.

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

*Theoretical value calculations based on the empirical formula, CgF780; K" (MW=538)

This work was conducted under EPA Good Laboratory Practice Standards (40 CFR 160).
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mentre Analytical Laboratories, Inc.
3048 Research Drive : State College, PA 16801
. Phone: (81 _4) 231-8032  Fax: (814) 231-1253 or (814) 231-1580

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

LC/MS Purity Profie:

Impurity wt./wt. %o
C4 1.22
C5 1.33
C6 4.72
Cc7 ' 1.14

Total 8.41

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

N

Prépared By: é L‘eﬁﬁ A4 /ol
vid S. Bell : Date

_ Scientist, C lytical Laboratories
Reviewed By: Jz FZ» f/// (24
" Jfohn Flaherty Date
Laboratory Manager, Centre Analytical Laboratories
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Appendix |: Report Signature Page

Mo 7 Y Mgy, 250/
Marvin T. Case, D.M.V., Ph.D., Study Director ’ ate

" Z o3 .6,

William K. Reagen, Ph.D., Laboratory Manager Date

ot 2. Bsilistorf L,
John L. Butenhoff, Ph.D., Sponsor Representative Date
Y24 ,éé.___\ 25/0410
Kris J. Hansen, Ph.D., Analytical Investigator Date
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