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GLP COMPLIANCE STATEMENT

Study Title: Analytical Laboratory Report from the 26-Week Capsule Toxicity Study with
Perfluorooctanesuifonic Acid Potassium Salt (T-6295) in Cynomolgus Monkeys on the
Determination of the Presence and Concentration of Perflucrooctanesulfonate (PFOS)
in Liver and Serum Samples

Study Identification Number: FACT TOX-030, T-6295.7, Covance #6329-223

This study was conducted in compliance with United States Environmental Protection Agency Good
Laboratory Practice (GLP) Standards 40 CFR Part 792, with the exceptions in the buileted list below. All
raw data and samples for this study are retained in archives at the 3M Lab and will be retained for a
period of at least ten years. The analytical phase completed at the 3M Lab was performed in
accordance with 3M ET&SS Standard Operating Procedures.

Exceptions to GLP compliance:

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

» On afew occasions, data were not recorded or corrected exactly as required by the GLPs.

¢ The 3M TOX 030 protocol states in the Regulatory Compliance section that “This study will be
conducted in accordance with the United States Environmental Protection Agency Good
Laboratory Practices Standards, 40 CFR 792, with the exception that analysis of the test
material mixture for concentration, solubility, homogeneity, and stability will not be conducted,
and is the responsibility of the Sponsor.” Analyses were, however, completed on the
concentration and homogeneity of the test material mixture, according to non-GLP validated
methods, and are included in this report. As per the protocol, solubility and stability
determinations were not conducted.
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GLP STuDY—QUALITY ASSURANCE STATEMENT

Study Title: Analytical Laboratory Report from the 26-Week Capsule Toxicity Study with
Perfluorooctanesulfonic Acid Potassium Sait (T-6295) in Cynomolgus Monkeys on the
Determination of the Presence and Concentration of Perfluorooctanesulfonate (PFOS)
in Liver and Serum Samples

Study Identification Number- FACT TOX-030, T-6295.7, Covance #6329-223

The analytical phase of this study has been inspected by the 3M Lab Quality Assurance Unit (QAU) as
indicated in the following table. The findings were reported to the study director and management.

INsSPECTION DATES PHase DaTte REPORTED TO
PMANAGELENT Sruoy DIReCTOR

December 01/98 Sample receipt 117100 1/17/00
March 19,22,23/99 Analysis 3/25/99 3/25/99
October 14/99 Extraction 10/20/99 10/20/99
May 3,8-12,15-19,22-26,29-31/00,
June 1,2.5.7 8/00 Data 6/14/00 6/14/00
June 1,5,7,12-16/00 Draft report 6/16/00 6/16/00
September 14/00 Draft report 9/14/00 9/14/00
7 T
/Q ‘v, 4 ~ b e
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" QAU Represkptative Date
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INTRODUCTION AND PURPOSE

|

CsF17 S O

O

Perfluorooctanesulfonate (PFOS)
CAS Number; 2759-39-3

Chemical Formula: C4F,,SO, Molecular Weight: 498.98

The purpose of the analytical phase of this study is to determine the presence and concentration of
PFOS (CsF17SO5) in liver and serum specimens collected during the study of Cynomolgus monkeys
orally dosed with perfluorooctane sulfonic acid potassium salt (T-6295).

Test System

The test system species and strain selected was the Cynomoligus monkey from Covance Research
Products, Inc., identified using a collar tag. At the initiation of treatment, the Cynomoalgus mankeys were
young adutt to adult, and weighed approximately 35 kg.

Twenty-two male and 22 female Cynomolgus monkeys were used as the test system in the present
study. Four groups of test animals were established according to dosage levels. Group 1 consisted of
control Cynomolgus monkeys that did not receive the test substance, but received the equivalent
amount of lactose in gelatin capsules as that administered to the Group 4 animals. Groups 2, 3, and 4
were administered daily with 0.03 (low dose}, 0.15 {mid dose), and 0.75 (high dose) mg respectively, of
T-6295 per kg of body weight/day (mg/kg/day) triturated with lactose in gelatin capsules (see Tabie 1 for
Dosage and Group Characteristics).

Table 1. Dosage and Group Characteristics of Test System in Study T-6295.7

STUDY GROUP NUMBER OF ANIMALS | ToTaL | DOSAGE LEVEL [DosaGE RaTIO
(mg/kg/day) (w:w)a
Total: Test System g ?;::?es 44* _ -
Group 1 (Control) g ;Z:Efes 12 0 —_
Group 2 (Low Dose) 4 foles 8 0.03 1.499
Group 3 (Mid Dose) g ;’e‘::lses 12 0.15 1:39
Group 4 (High Dose) g ;‘e‘::fes 12 0.75 139

a Test substance triturated with flactose
* 48 animals were included in the baseline sera collection, but 44 animals were assigned for rreatment
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All treatment groups were dosed for a minimum period of 26 weeks. Sera specimens were collected
from all test animals at various time points during the in-life phase of the 26-week study and sent to the
3M Lab for analysis (see Attachment D, Tables D-1a, D-1b).

Four animals each from Groups 1, 3, and 4 were designated as recovery group animals. Treatment
was discontinued and the animals were monitored for elimination of compounds for one year post-
treatment. The recovery groups were observed after the cessation of treatment until February 25, 2000
(Week 79) for Group 1 and Group 4 recovery animals, and until March 7, 2000 (Week 80) for Group 3
recovery animals.

Specimen Collection and Analysis

In the analytical phase reported here, liver and sera specimens collected from alt test animals were sent
to the 3M Lab and analyzed for the presence of PFOS (some samples were analyzed to determine the
presence of EIFOSE, PFOSA, POAA, PFOSEA, M558, PFOSAA, and the monoester; however, these
data were collected for informational purposes only, and are not reported). Specimens other than serum
and liver tissues were collected and received from Covance Laboratories (6329-223), but were not part
of the current scope of analysis determined by the study director and sponsor. Additional analyses of
feces are being completed and will be issued as an amendment to this final report.

Blood specimens were centrifuged within one hour of collection. The serum was then harvested and
stered in a freezer set to maintain specimens at -60 to -80°C until shipped to the 3M Lab. Liver
specimens collected from each animal were flash frozen in liquid nitrogen and then stored in a freezer
set to maintain specimens at -60 to -80°C until shipped to the 3M Lab. Liver and sera specimens were
shipped to the 3M Lab frozen and on dry ice. Liver specimens from Group 3 (3/01/00) and Group 4
(9/22/99) recovery animals were collected via biopsy.

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

Specimens Collected from Study Groups 1 through 4 (through 2/25/99):
Serum Specimens—550 specimens: 9-14 specimens/animal
Liver Specimens—30 specimens

Specimens Collected from the Recovery Group from 2/27/99 to 3/07/00:
Serum Specimens—224 specimens: 18-20 specimens/animal
Liver Specimens—12 specimens from Group 3 and Group 4 animals (8 via biopsy)

SPECIMEN RECEIPT

Specimens were received from Covance Laboratories periodically, during the in-life phase of this study,
from August 1988 through March 2000. Specimens received were frozen and on dry ice. Specimens
were logged in with the 3M Lab and transferred to freezers for storage at either -55°C £10-20°C or
-20°C 210°C.

Control matrices used in liver and sera analyses performed during TOX-030 were obtained from

commercial sources and are presented in Attachment A (see Table A-1). Samples analyzed at the 3M
Lab will be maintained for a period of 10 years and will be stored at the laboratory at -20°C +10°C.
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Dose Confirmation Analyses

Dose confirmation analyses were performed on Iactose dose samples
8/11/98 during the in-life phase of the study: the results are presented i
-3). The dose confirmation data were coliected according to a metho

Dose confirmation was performed b
1,000x) with Mili-Q water, then extr

acted using the ion-
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(1:39 and 1:499) collected on
n Attachment A (see Table A-2
d that was not fully validated.

y diluting the lactose dose samples (1:39 - 1,000x and 1:499 -
pair procedure, diluted 1:50 and 1.5 respectively

into the linear range of the instrument. For each sample (top, middle, bottom), a matrix spike was

prepared (approximately 5000 pg/g and 400 1g/g) by spiking
extracting as described above. In all cases, samples were an
HPLC-ES/MS/MS. The instrumental parameters and analkyti
used for dose solution analyses. The average dose level m

the target concentration. Matrix spikes were recovered at >60%..

the dose solution and then diluting and
alyzed versus an unextracted curve using
cal conditions described in ETS-8-5.1 were
easured was confimed to be 99 +27% of

MATERIALS AND METHODS

Chemical Characterization

Table 2 presents information regardin
this study, and the analytical referenc

g characterization of the test substance used in the in-life phase of
e substance used in the analytical phase of this study.

Table 2. Characterization of Test and Anaiytical Reference Substances in Study FACT TOX-030

TEST SUBSTANCE ANALYTICAL REFERENCE SUBSTANCES
CrHemcAL Name Per:::fg:c;?\t:::l’fgate Per':s:rg:cg?\t:ssj ;;:Jr:ate pemz"‘:o?)?;:;s’mgi‘f?dd
SOURCE 3M Specialty Chemicals Div. | 3M Spedialty Chemicals Div. ICN Biomedics, inc.
ExPIRATION DATE 8/31/2001 8/31/2001 1/01/2020
STORAGE CONDMONS Frezen <-10°C Frozen <-10°C Ambient temperature
CHemicaL LoT NumBER 217 171 59909 53406
PHYsIcAL DESCRIPTION FC-5. m;’y’m’"”e White crystaline powder Brown powder Brown waxy solid
PURTY 86.9% 86.4% N/A N/A

Reserve samples of the analytical reference substance will be stored at the 3M Lab for a period of 10
years, as will any reserve samples of test substance retumed from the in-life phase of the study.

Method Summaries

Following is a brief description of the latest methods used
the 3M Lab. Detailed descriptions of the methods used in
Attachment C. As the present analytical phase of this stu
evolved and earlier methods were used with deviations
Changes to the methods included the use of methyl-te
curves plotted by linear regression weighted 1/x
the analytical column from 100mm to 50mm, gra
summary of protocol and method deviations is p

3M Environmental Laboratory

3M Environmental Laboratory

17

during the analytical phase of this study by
this analytical phase are located in

dy progressed, more advanced methods

untit amendments to the protocol were written.
rt-butyl ether (MtBE) instead of ethyl acetate,
instead of unweighted curves, a reduction in the size of
dient changes, and faster HPLC cycle times. A
resented in Attachment B (see Table B-1) of this report.
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Preparatory Methods:

e ETS-8-6.0, “Extraction of Potassium Perfluorooctanesulfonate or other Fluorochemical Compounds
from Liver for Analysis using HPLC-Electrospray/Mass Spectrometry”

Liver samples were homogenized in water. An aliquot of each homogenate was spiked with
THPFOS and extracted using an ion-pairing extraction procedure. An ion-pairing reagent was
added to the sample and the analyte ion pair was partitioned into MtBE. The extract was
transferred to a centrifuge tube and putonto a nitrogen evaporator until dry. Each extract was
reconstituted in 1.0 mL of methanol and passed through a 0.2 um nylon filter, using a 3 cm3
disposable plastic syringe into glass autosampler vials,

» ETS-84.1, “Extraction of Potassium Perfluoroactanesulfonate or Other Fluorochemical
Compounds from Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry”

Sera samples were spiked with THPFOS and extracted using an ion-pairing extraction procedure.
An ion-pairing reagent was added to the sample and the analyte ion pair was partitioned into MtBE.
The MtBE extract was removed and put onto a nitrogen evaporator until dry. Each extract was
reconstituted in 1.0 mL of methanol and passed through a 0.2 um nylon fitter, usinga 3 cm®
disposable plastic syringe into glass autosampler vials.

Analytical Methods:

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

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

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

Analytical Equipment

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

Liquid Chromatograph: Hewlett-Packarde® Series 1100 Liquid Chromatograph system
Analytical column: Keystone® Betasil" C1s 2x50 mm (5 pm)
Column temperature: Ambient
Mobile phase components:
Component A: 2mM ammonium acetate in water
Component B: methanol
Flow rate: 300 pt/min
Injection volume: 10 uL
Solvent Gradient: 10 minutes

3M Environmental Laboratory Page 9

3M Environmental Laboratory ‘ ,g P/age/9




3m Medical Department Study: T-6295.7 Report No. FACT Tox-030
laboratory Request Number-u2279

3M Medical Department Study: T-6295.7 Report No. FACT TOX-030
Laboratory Request Number-U2279

Start at 10%B

Hold at 10%B for 1.0 minute
Increase to 95%B over 4.5 minutes
Hold at 95%B for 2.0 minutes
Return to 10%B aver 0.5 minutes
Hold at 10%8B for 2.0 minutes

Mass Spectrometer: Micromass® API/Mass Spectrometer Quattro 11 Triple Quadrupole system
Software: Mass Lynx™ 3.2

Cone Voltage: 60V

Collision Gas Energy: 40—60eV

Mode: Electrospray Negative

Source Block Temperature: 150°C +10°C

Electrode: Z-spray

Analysis Type: Multiple Reaction Monitoring (MRM)

Table 3. Negative lons Monitored in FACT TOX-030

TARGET ANALYTE PRIMARY [ON (amu) | PRODUCT IoN (amu)

PFOS 489.0 99.0
THPFOS 427.0 80.0

Deviations

It should be noted that as the analytical phase of this study progressed, method parameters were

evaluated to improve analyses. Earlier methods were used with deviations until amendments to the

protocol were written. Deviations from the original protocol and methods are documented in the
-Attachment B (see Table B-1).

DATA QUALITY OBJECTIVES AND DATA INTEGRITY

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

» Linearity: The coefficient of determination (@) equal to or greater than 0.98

* Limits of Quantitation (LOQ): The Method Detection Limit (MDL) for PFOS is 12 ppb for serum
and 15 ppb for liver. The LOQ is equal to the lowest acceptable standard in the calibration curve.

* Duplicate/Acceptable Pracision: Precision was reproducible to within 30%
» Spike/Acceptable Recoveries: 70-130%

* Confirmatory Methods: Indeterminate samples may be re-analyzed using a confirmatory method.
If a confirmatory method is used, an amendment to this protocol should be written.

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

3M Environmental Laboratory Page 10
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DATA SUMMARY, ANALYSES, AND RESULTS

Data quality objectives for the analytical phase of this study outlined in the 3M Lab protocot for FACT
TOX-030 (see Attachment B) were met with the exceptions noted in this report.

Summary of Quality Control Analyses Resuits
* Linearity: The coefficient of determination (r’) of the standard curve was >0.985.

e Calibration Standards: Quantitation of the target analytes was based on linear regression
analysis (unweighted — prior to 3/5/99, unweighted or 1/x weighted—3/5/99 to 3/1 9/99, and 1/x
weighted—3/19/99 to end of the study) 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 deactivated to provide a better finear fit over the curve range most appropriate to the data.
Low curve points with peak areas less than two times that of the extraction blanks were deactivated
to disqualify a data range that may have been significantly affected by background levels of the
analyte. Occasionally, a single mid-range curve point that was an obvious outlier was deactivated.
Quantitation of each analyte was based on the response of one specific product ion using the
muitiple response-monitoring mode of the instrument (see Attachment C).

* Limits of Quantitation (LOQ): The LOQ is equal to the lowest acceptable standard in the
calibration curve (defined as a standard within +30% of the theoretical value), and is at least two
times the analyte peak area detected in the extraction blanks. This value does not exceed the
validated 1.OQ of the method for data that is accepted (see Attachment D, Table D-8).

Table 4. Determination of PFOS LOQ in TOX-030 Analyses

ANALYTE-MATRIX LOQ
PFOS-Sera 4.38-15.2 ng/mL
PFOS-Liver 26.9-60.1 ng/g

¢ Blanks: All blanks were below the lower limit of Guantitation for the compounds of interest. To
simplify analyses that were complicated by endogenous levels of Aucrochemicals in unexposed
monkey sera, rabbit sera was selected as a suitable surrogate matrix.

¢ Duplicate/Accaptable Precision: Precision was determined by analysis of MS/MSD and was
reproducible to within 30%.

* Matrix Spikes: Matrix spikes and matrix spike duplicates were extracted with each set of samples
and analyzed during analytical runs at the 3M Lab. All sera matrix spikes were within £30% of the
theoretical concentration. Matrix spikes prepared in liver were compliant within +30%, with the
exception of one spike that was prepared with Day-393 samples and had a low recovery. The
matrix spike was reextracted and the recovery was within +30% of the theoretical concentration.

» Spike/Acceptable Recoveries: Spike recoveries of +30% of expected values were achieved for
all matrix spikes prepared in sera. With ane exception (noted earlier), matrix spikes prepared in liver
were within £30%.

* Use of Surrogates: The surrogate (THPFOS) was added to all samples and standards. THPFOS
was not used for quantitation, but was used to monitor for gross instrument failure. ARter 11/04/99,
the surrogate response of each analytical run was verified to determine that it did not vary more
than £50% from the mean within each analytical run. No problems were observed with these data.
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Assuming spike recovery studies form a suitable indication of endogenous analyte recovery, data are
quantitative to £30%. The validity of this assumption has not been verified by other techniques.

Summary of Sample Resuits

* Samples from Control Animals: Low levels of PFOS were cften detected in the sera and liver of
the control animals. These levels were significantly lower than those found in the low dose test
animals.

* Samples from Dosed Animals: In general, PFOS levels found in the sera and liver of the test
animals increased with dose group. PFOS levels increased as dosage increased; significant
differences between male and female PFOS levels were not observed in sera. However, Group 4
males had notably higher PFOS levels in liver samples than Group 4 females. Detailed sample
data is presented in Attachments D and E.

STATISTICAL METHODS AND CALCULATIONS

Statistical methods were limited to the calculation of means and standard deviations. See Attachment F
for example calculations used to generate the liver and serum sample data in TOX-030.

STATEMENT OF CONCLUSION

Under the conditions of the present analytical phase of this study, PFOS was detected in the sera and
liver samples of Groups 2, 3, and 4 animals. The Control Group 1 animals showed minimal amounts of
PFOS. PFOS levels increased as dosage increased: significant differences between male and female
PFQOS levels were not observed in sera. However, Group 4 (high dose) males had notably higher PFOS
levels in liver samples than Group 4 females.

Data quality objectives for the analytical phase of this study outlined in the 3M Lab protocol for FACT
TOX-030 (see Attachment B) were met with the exceptions noted in this report,

LIST OF ATTACHMENTS

* Attachment A: Control Matrix Characterization and Dose Confirmation Analyses
* Attachment B: Protocol and Deviation Summary

* Attachment C: Extraction and Analytical Methods

* Attachment D: Data Summary Tables

¢ Attachment E: Data Spreadsheets

e AttachmentF: Example Calculations

* Attachment G: Interim Certificate of Analyses

* Attachment H: Report Signature Page
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ATTACHMENT A
CONTROL MATRIX CHARACTERIZATION AND DOSE CONFIRMATION ANALYSES

Table A-1. Characterization of the Control Matrices Used for Liver and Sera Analyses in Study FACT TOX-030

CONTROL MATRIX RABBIT SERUM RABBIT SERUM MONKEY SERUM MONKEY SERUM MONKEY SERUM
Source Sigma Chemicals | Sigma Chemicals Lampire Biological | Sierra Biomedical N/R
Expiration Date 01/01/2010 01/01/2010 N/R 01/01/2010 01/01/2010
Storage Conditions Frozen -20°C Frozen -20°C Frozen -50°C Frozen -20°C Frozen -20°C
Chemical Lot # 118H8418 47H4641 111022515 #LY2NO NR
Physical . .

Description Rabbit Serum Rabbit Serum Monkey Serum Monkey Serum Monkey Serum

CONTROL MATRIX RaBBIT LIVER RABBIT LIVER RABBIT LIVER RABBIT LIVER MONKEY LIVER
Source Coming Hazleton N/R Coming Hazleton Coming Hazieton | Sierra Biomedical
Expiration Date 12/01/1999 12/01/1899 01/01/2010 01/01/2010 01/0172010
Storage Conditions Frozen -20°C Frozen -20°C Frozen -20°C Frozen -20°C Frozen -50°C
Chemical Lot # Foo007 N/R FO0005 FO000S N/R
Physical Rabbit Liver Rabbit Liver Rabbit Liver Rabbit Liver Monkey Liver
Description

N/R—not recorded

3M Environmental Laboratory Page A-1
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030

laboratory Request Number-uU2279

3M Medical Department Study: T-6295.7

Table A-2. Lactosa Dose Verification {PFOS) for Study 6329-223—8/21/99

Report No. FACT TOX-030
Laboratory Request Number-U2279

o EXPECTED | MEASURED
ExpecTED | MeAsuRed | %Rec. CaLC, CaLC. St %REeC. FOR
Conc. Comc. FOR Cone Cone. AVERAGE DEVIATION o'
(ng/mL) (ng/mL) ng/mL i ')
1:39 DosE (25000 pPm PFOS)
Top 580 479 83% 25000 20647 83%
Middle 500 650 130% 25000 32537 130%
Bottom 500 422 84% 25000 21108 24764 | 6736 127% 84%
average / std. deviation=| 99% +27%
1:439 DosE (2000 PPy PFOS) ‘
Top 410 305 | 74% 2000 1480 74%
Middle 404 287 I 7% 2000 1425 71%
Bottom 400 272 | 68% 2000 1361 1425 64.5 +5% 68%
average / std. deviation= 71% +3%
Actual MS Concentration-Actual background concentration, divided by expected, times 100
(Spiked too low which accounts for the wide differences in recovery)
Table A-3. Lactose Dose Varification (PFOS—Matrix Spikes) for Study 6329-223—8/21/99
EXPECTED | AcCTUAL %REC. | CALCULATED | ExpeCTED ACTUAL ST %REC.
CONC. CONC. FOR Conc. Cone. CaLc. CONC. | AVERAGE DEVIATION FOR AVERAGE
(ng/mL) | (ng/mlL) | ng/mi (va/g) (vg/Q) (Hg/g} wg/g
1:39 Dose (25000 pPm PFOS) MS
Top 604 507 84% 21858 10.8 12.1 112%
Middle 524 485 92% 24252 12.5 -82.8 -664°
Bottom 524 1 438 83% 21889 12,5 7.82 22666 1374 +6% 63% 87%
1:499 Dose (2000 ppm PFOS) MS
Top 506 475 78% 2320 9.77 8.30 85%
Middle 600 447 75% 2217 9.92 7.93 80%
Bottom 596 40 | 74% 2202 10.0 8.41 2246 64.5 £3% 84% 83%
* This value is an outlier and was not used in any calculations
3M Environmental Laboratory Page A-2
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3M Medical Department Study: 7-6295.7

Report No.
laboratory Request

FACT TOX-030
Number-u2279

Report No. FACT TOX-030
Laboratory Request Number-U2273

ATTACHMENT B

PROTOCOL AND DEVIATION SUMMARY

Table B-1, Daviation Summary for FACT TOX-030

DeviaTiON

DATES OF OCCURRENCE

IMPACT ON STUDY

MEBE was used as an extraction solvent
instead of ethyl acetate.

2/5/99, 2/9/99, 5/18/99, 6/11/23

No negative impact on the study—MIBE improved the absolute
recoveries and shortened extraction time.

Pipette was used instead of Oxford
dispenser.

10/14/98

No negative impact on the study.

Curves plotted by linear regression
weighted 1/x rather than by linear
regression as specified in the protoco!,

2/13/99, 3/5/99, 3/12/99, 3/19/98,

3/20/98, 3/21/99, 3r23/99, 3/24/99,

3/25/99, 4/7/99, 4/11/99, 4/12/99,
4/17/98, 5/19/99, 5/22/99, 6/9/99, £/14/99

No negative impact on the study—1/x weighted curves improved
the precision and accuracy of analysis,

A second extracted matrix curve was not
used to bracket samples.

3/5/99, 3/9/99, 3/15/98, 3/16/98,
5/19/99, 5/22/99, 10/26/99, 1/21/00,

No negative impact on the study—The accuracy of calibration
checks analyzed every five to ten samples was monitored lo
ensure continued accuracy of the analysis. The QC provided by

3/24/00, 4/27/00 the calibration checks is sufficient and the data quality will not be
adversely affected.
Recorded extraction method 8/11/99 No negative impact on the study—New method was followed,

FACT-M-1.0rather than FACT-M-1.1.

even though old method was recorded.

Followed extraction method ETS-8-6.0
rather than FACT-M-1.1.

10/14/99, 10/25/99, 1/19/00, 3/22/00

No negative impact on the study—New validated method
provides improvements in precision and extraction ime.

Followed analytical method ETS-8-7.0
rather than FACT-M-2.1,

7/29/98, 10/20/99, 10/22/99, 10/26/59,
10/27/99, 1/28/00, 3/24/00, 3/28/00

No negative impact on the study—New validated method
provides improvements in precision, accuracy and analysis time.

Followed analytical method ETS-8-5.0

No negative impact on the study—New validated method

rather than FACT-M-4.1. 305/99, v08/99 pravides improvements in precision, accuracy and analysis time.
Sampies extracted using 0.5 mL rather 1025090 No negative impact on the study—Studies indicate that data
than 1.0 mL due to insufficient sample. quality is not jeopardized using 0.5 mL of sera.
Followed extraction method ETS-84.0 302/99, V0399 No negative impact on the study—New validated method
rather than FACT-M-3.1. ' provides impravements in precision and extraction time.
Matrix spikes were not spiked with 11/3/99 Adequate QC was prepared with the sample set; unspiked
standard (Used as blanks). samples pose na negative impact on the study.

- N Mid-level curve standards were substituted as QC for the non-
Contining calibration standards were not 11/3/99 spiked calibration check standards; the unspiked calibration

spiked with standard due to analyst error.

standards pose no negative impact to the study.

Samples extracted using <0.5 mL due to
insufficient initial sample voturne,

25199, 2/9/99, 3/2/99, W99, V10/99,
3/12/99, 3/15/99, 3/16/99, 4/6/99, 4/8/09,
8/25/99, 11/3/99, 4/21/00

Studies indicate that data accuracy and precision may be
affected when sera samples less than 0.5 mL were extracted.
Data reported from extraction of samples less than 0.5 mL is
noted in the data tables. '
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3m Medical Department Study: T-6295.7

Report No. FACT TOX-030
M PS:nvimnmenta) Technology PO Box 33331 laboratory Request Number-u2279
and Services St. Pau], MN 55133-333] -
612 778 6442 Protocol #FACT TOX-030
Study Title

26-Week Capsule Toxicity Study with
Perfluorooctane Sulfonic Acid Potassium Salt (T-6295) in
Cynomolgus Monkeys

PROTOCOL

Author
Lisa Clemen

Date:
January 25, 1999

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

Laboratory Project Identification
FACT-TOX-030
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279
Protocol #FACT-TOX-030

Study Identification

26-Week Capsule Toxicity Study with
Perfluorooctane Sulfonic Acid Potassium Salt (T-6295) in

Cynomolgus Monkeys
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 Andrew Seacat, Ph.D.
3M Toxicology Services
Telephone: 612-575-3161
Facsimile: 612-733-1773

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

Study Location(s)
In vivo Testing Facility Covance Laboratories, Inc.
3301 Kinsman Boulevard
Madison, Wisconsin 53704
Analytical Testing Laboratory 3M Environmental Laboratory
Building 2-3E-09
935 Bush Avenue

St. Paul, MN 55106

Proposed Study Timetable

Study Initiation Date January 25, 1999
Study Completion Date January 25, 2000
3M Environmental Laboratory Page 2 of 9
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030

laboratory Request Number-u2279
Protocol #FACT-TOX. -030

1. Srupy

Twenty-six week capsule toxicity study with potassium perfluorooctane sulfonic acid (T-6295) in
cynomolgus monkeys.

2. PURPOSE

This analytical study is designed to determine levels of potassium perfluorooctanesulfonate
(PFOS) in the liver and serum of cynomolgus monkeys. Additional tissues or fluids may be
analyzed. The in-life portion of this study was conducted at Covance Laboratories, study #6329-
223.

3. REGULATORY COMPLIANCE

This study will be conducted in accordance with the United States Environmental Protection
Agency Good Laboratory Practices Standards, 40 CFR 792, with the exception that analysis of
the test material mixture for concentration, solubility, homogeneity, and stability will not be
conducted, and is the responsibility of the Sponsor.

4. QUALITY ASSURANCE

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

5. TeEST MATERIAL
5.1  Refer to Covance Laboratory protocol for study #6329-223.

6. CONTROL MATRICES

6.1 Identification Monkey 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 Covance Research and/or Sigma Chemical

6.3 Physical Description Monkey liver and serum and/or rabbit liver and serum
6.4 Purity and Stability Not applicable

6.5 Storage Conditions Frozen at -20 °C + 10 °Cor-55°C+10°C

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

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

3M Environmental Laboratory Page 3 0of 9
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279
Protocol #FACT-TOX-030

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

7. REFERENCE MATERIAL

7.1 Identification Potassium perfluorooctanesulfonate (PFOS), lot #s 171, 215,0r217
(equivalent lots)

7.2 Source 3M Specialty Chemicals

7.3 Physical Description White powder

7.4 Purity and Stability Responsibility of the Sponsor
7.5 Storage Conditions Room temperature

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

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

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

8. TesT SYSTEM

Cynomolgus monkeys were used as the test system, and were maintained and dosed as described
in Covance protocol #6329-223. Group 1 control animals did not receive the test substance.
Groups 2, 3, and 4 received the test substance daily for 26 weeks, at concentrations of 0.02, 0.5,
and 2.0 mg/kg/day, respectively. Refer to Covance protocol #6329-223 for tabular presentation
of data. Two animals each from Groups 1, 3, and 4 were designated as recovery animals and
were allowed at least a 13 week, which may be extended, recovery period after cessation of
treatment.

S. SPECIMEN AND SAMPLE ReceipT

The 3M Environmental Laboratory will receive homogeneity samples for dose analysis 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.

3M Environmental Laboratory Page 4 of 9
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-u2279
Protocol #FACT-TOX- 030

Body tissue/fluid Collected Expected # of
specimens
Serum - all animals 7 days prior to treatment 616 from main
7 days post treatment study
every two weeks during treatment | 24 additional from
and recovery recovery
Urine and feces — recovery animals Day zero of recovery 24 urine
6, 30, and 90 (with a potential 180) | 24 feces
days of recovery
Liver - all animals After termination of the study 44

Total number of test animals: 32
Total number of control animals: 12

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

10. PREPARATORY METHODS

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

10.2 FACT-M-3.1, Extraction of Potassium Perfluorooctanesulfonate or Other

Fluorochemical Compounds from Serum or Other Fluid for Analysis Using HPLC-
Electrospray/Mass Spectrometry

10.3  If preparatory methods other than those listed above are used, an amendment to this

protocol will be written. Any deviations from these methods will be documented and
included with the study data.

11. ANALYTICAL METHODS

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

11.2 FACT-M-4.1, 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.

3M Environmental Laboratory Page 5 of 9
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3m Medical Department Study: T-6295,7 Report No. FACT TOX-030
laboratory Request Number-U2279
Protocol #FACT-TOX-030

12. DATA QUALITY OBJECTIVES

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

12.1 Linearity r* > 0.98
12.2 Limits of detection / quantitation
12.2.1 Method Detection Limit (MDL) for PFOS
a) Serum: 12 ppb
b) Liver: 15 ppb

12.2.2 Practical Quantitation Limit (PQL) ~ Equal to the lowest 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 Chromatographic retention time, mass spectral
daughter ion characterization.

13. SUuB-CONTRACTED ANALYSIS

13.1 All analyses as detailed in this protocol will be performed at 3M Environmental
Laboratories, Building 2-3E-09, 935 Bush Avenue, St. Paul, MN 55106.

13.2 An amendment to this protocol will be written if analyses are performed at
laboratories other than the 3M Environmental Laboratory.

14. STATISTICAL ANALYSIS

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

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

14.2 Statistical analysis Statistics used may include regression analysis of
concentrations over time, and standard deviations calculated for the concentrations
within each dose group. If necessary, simple statistical tests, such as Student’s t test,
may be applied to evaluate statistical difference.
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-uU2279
Protocol #FACT-TOX-030

15. REPORT

A report of the results of the study will be prepared by 3M Environmental Laboratory. The report
will include, but not be limited to, the following, when applicable:

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

15.3 A statement of compliance by the Study Director addressing any exceptions to Good
Laboratory Practice Standards

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

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

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

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

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

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

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

15.12 Statistical methods used to evaluate the data, if applicable

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

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

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

If it is necessary to make corrections or additions to a final 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 final report that is being amended, the reasons for
the amendment, and will be signed by the Study Director.
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030

laboratory Request Number-U2279
Protocol #FACT-TOX-030

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

Original data, or copies thereof, will be available at 3M Environmental Laboratory to facilitate
audits of the study during its progress and before acceptance of the final report. When the final
report is completed, all original paper data, including those items listed below, will be retained in
the archives of 3M Environmental Laboratory for at least a period of time as specified by

regulation, and as established by 3M Environmental Laboratory Standard Operating Procedures.

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

study/project archives according to 3M Environmental Laboratory Standard Operatin g
Procedures:

16.1.1 Approved protocol and amendments
16.1.2 Study correspondence

16.1.3 Shipping records

16.1.4 Raw data

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

16.2 The following supporting records will be retained separately from the study folder in

the archives according to 3M Environmental Laboratory Standard Operating
Procedures:

16.2.1 Training records
16.2.2 Catibration records

76.2.3 Instrument maintenance logs

16.2.4 Standard Operating Procedures, Equipment Procedures, and Methods

17. SPECIMEN RETENTION

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

18. PROTOCOL AMENDMENTS AND DEVIATIONS

Planned changes to the protocol will be in the form of written amendments signed by the Study
Director and the Sponsor’s Representative. Amendments will be considered as part of the
protocol and will be attached to the final protocol. All changes to the protocol will be indicated in

the final report. Any other changes will be in the form of written deviations, signed by the Study
Director and filed with the raw data.
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030

laboratory Request Number-u2279
Protocol #FACT-TOX-030

19. ATTACHMENTS
19.1 Attachment A Preparatory and analytical methods

20. SIGNATURES

Clridiaw T Sencd Vaz /o7

/
Andrew Seacat, Ph.D., Sponsor Representative 7 Date

/Aéu/ L | 1/29/98

Kristen 'Hansen, Ph.D., 3M Environmental Laboratory Study Director Date
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Report No. FacT TOX-03¢
laboratory Request Number-uU2279

GLP Study

Protocol Amendment

Study Number: FACT- Tox -030 Covener 6324223
Study Title: 2 Luk Copile Ty,

5 S}uda w‘,”, PFoS ina Csnomclgus Mor\ke s

Study Director: Ky Hansen

Amendment Date: 01} Y ) 99 Amendment Number: |

This amendment modifies the following portion of the protocol:

Se(,‘l’ion o) PrcFarc}n)z Methods and Se_r.l'ion il AMB‘L'CA! Methods

ﬂek leian; l.sJ- FAcT.- m-1| and FACT-m-4| o3 ‘Hu, serum CX‘!’TG&"{YOV\ and
ana!al\'u,f me thods.  The methods hare bun uqulw{ o £75-5-40

OGnd ETS- 8-5.0. Thes updald methods il be used for the rtma{nihz
Serum Cxl-n:c,l-fom and Gnalase,&

Approved by:

KJZA KL—— 4/ﬂ<73

Study Director

Date
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030

laboratory Request Number-u2279

Study Title
26-Week Capsule Toxicity Study with Perfluorooctane Sulfonic Acid
Potassium Salt (PFOS, T-6295) in Cynomolgus Monkeys

PROTOCOL AMENDMENT NO. 2

Amendment Date:
April 29, 1999

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

Laboratory Project Identification
ET&SS FACT-TOX-030
LIRN U2279
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

Protocol FACT-TOX-030
Amendment 2

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

1. PROTOCOL READS: In amendment 1, section 10 Preparatory Methods and Section 11
Analytical Methods were updated to ETS-8-4.0 and ETS-8-5.0 as the revised serum

extraction and analytical methods. 17 BUC 7/08/94

AMEND TO READ: These methods were revised on 4/29799 to ETS-8-4.1 and ETS-8-5.1
which will be used for all future analyses.

REASON: The methods were revised for clarification and to include linear regression, 1/x
weighting for initial curves.

Amendment Approval

Loy T, Sowent 7/52/92

Andrew Seacat Ph.D., Sponsor Representative /Date

oo fo ?/7 /95

Kris J. Hansen Ph.D., Study Director Date
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030

laboratory Request Number-uU2279

Study Title
26-Week Capsule Toxicity Study with Perfluorooctane Sulfonic Acid
Potassium Salt (PFOS, T-6295) in Cynomolgus Monkeys

PROTOCOL AMENDMENT NO. 3

Amendment Date:
June 03, 1999

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

Laboratory Project Identification
ET&SS FACT-TOX-030
LIRN U2279

3M Environmental Laboratory

3M Environmental Laboratory
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

Protocol FACT-TOX-030

Amendment 3

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

1. PROTOCOL READS: Section 10 Preparatory Methods and Section 11 Analytical Methods list
FACT-M-1.0 and FACT-M-2.0 as the liver extraction and analytical methods.

AMEND TO READ: These methods were revised on 06/03/99 to FACT-M-1.1 and FACT-M-
2.1 which will be used for all future analyses.

REASON: The methods were revised for clarification and to expand on the list of target
analytes.

- Amendment Approval

(e R 7/3o/ﬂ

Andrew Seacat Ph.D., Sponsor Representative Date

Z/M_ #h———~— /735

Kris J. Hansen Ph.D., Study Director Date
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laboratory Request Number-U2279

Study Title

26;chk Capsule Toxicity Study with Perfluorooctane
Sulfonic Acid Potassium Salt (T-6295) in Cynomolgus Monkeys

PROTOCOL AMENDMENT NO. 4

Amendment Date:
April 25, 2000

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

Laboratory Project Identification
FACT Tox-030
ET&SS LRN-U2279
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3m Medical Department Study: T-6295,7 Report No. FACT TOX-030

laboratory Request Number-U2279
Protocof LAN-U2279

Amendment Number 4

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

1. PROTOCOL READS:
The sponsor for the present study was identified as Andrew Seacat, Ph.D.
AMEND TO READ:
The role of sponsor for the present study was reassigned to John L. Butenhoff,
Ph.D. as of the date of signature approval of this protocol amendment.
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.

2. PROTOCOL READS: ,
On page 2 of the protocol, Kris Hansen is identified as the study director for the
analytical phase of the study. Peter Thomford is also identified as a study director,
but for the in-life phase of the study (see Covance Laboratories Protocol 6329-223).

AMEND TO READ:

On page 2 of the protocol, Andrew Seacat will be identified as the study director,
Kris Hansen will perform the duties of the principal analytical investigator, and Peter
Thomford will be identified in the final report as the principal in-life investigator as of
the date of signature approval of this protocol amendment.

REAsON:

The original study design identified two study directors; one for the in-life phase of
the study and one for the analytical phase of the study. The role of study director
has been reassigned in an effort to ensure compliance with Good Laboratory
Practice Standards that outline study personnel requirements.

3. PRoTOCOL READS:
10. Preparatory Methods:

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

AMEND TO READ:
10. Preparatory Methods:

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

REASON:
The method was revised to include extractions of other tissue types and the use of
methyl-tert-butyl ether (MIBE) instead of ethyl acetate in the extraction process.

4. PROTOCOL READS:
11. Analytical Methods:

3M Environmental Laboratory
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030

laboratory Request Number-u2279
Protocol LRN-U2279
Amendment Number 4

111 FACT-M-2.1, “Analysis of Fluorochemicals in Liver Extracts Using HPLC-

Electrospray/Mass Spectrometry”
AMEND TO READ:
11. Analytical Methods:

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

REASON:
The method was revised to include curves plotted by linear regression weighted 1/x
and a reduced cycle time from 13.5 minutes to 9.0 minutes.

5. PRorocoL READS:

8. Test System
Refer to the Covance protocol #6329-223 for tabular presentation of data. Two
animals each from Groups 1, 3, and 4 were designated as recovery animals and
were allowed at least a 13 week, which may be extended, recovery period after
cessation of treatment.

AMEND TO READ:

8. Test System
A tabular presentation of the test system data will be included in the final report
for this project (FACT Tox-030). Four animals each (two/gender) from Groups 1,
3, and 4 were designated as recovery animals and were observed for a recovery
period after cessation of treatment until study cut-off on March 7, 2000 (Week
80). The observation and analysis of the recovery group il animals beyond the
cut-off date of this study will be reported in a new long-term recovery study.

REASON:

Additional animals were assigned to the recovery group following approval of the

protocol for FACT Tox-030. A new study will report the long-term recovery of the

remaining animals from recovery group Iif (mid-dose group).

6. PROTOCOL READS:
9. Specimen and Sample Recelpt: [Sample Receipt Table]

Expected # of Specimens:
Serum-all animals: 616 from main study, 24 additional from recovery
Urine and feces-recovery animals: 24 urine, 24 feces
Liver-all animals: 44
Collected:
Urine and feces—recovery animals: Day 0, 6, 30, 90 (potential 180)
Total number of test animals: 32

3M Environmental Laboratory
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Report No. FACT TOX-030
laboratory Request Number-U2279

Protocol LAN-U2279
Amendment Number 4

9. Specimen and Sample Receipt: [Sample Receipt Table]

# of Specimens:

Serum~all animals: 516 from main study, 280 additional specimens from recovery
Liver—all animals: 42 (eight specimens via biopsy from recovery group)

Total number of test animals: 32

Total number of animals: 48 (12 animals in control group)

Note: 4 animals were not assigned to a study group. Day 0 serum specimens
were collected. Specimens of body tissues and fluids other than serum and liver
specimens will be collected and received from Covance Laboratories (6329-223,

Study T-6295.7).
REASON:

Additional animals were assigned to the recovery group following approval of the
protocol for FACT Tox-030. The recovery period has been extended for the recovery

group. Specimen collection figures shown are through

Amendment Approval

ZL 2. (CiZiginty

the end of the study 3/07/00.
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John L. Butenhoff, Ph.D., Sponsor Representative

Owdize) M. Sameat

Date
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Andrew Seacat, Ph.D., Incoming Study Director Date
% 7ZA~ 7(742____-\ May - 2- 2070
Kristen J. Hansen, Ph.D., Outgoing Study Director YDate
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Laboratory Project Identification
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Protocol TOX-030
Amendment 5

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

1. PROTOCOL READS: 2. PURPOSE: This analytical study is designed to determine levels of

potassium perfluorooctanesulfonate (PFOS) in the liver and serum of cynomolgus monkeys.
Additional tissues or fiuids may be analyzed.

AMEND TO READ: Add that select feces samples will be analyzed for PFOS at Centre,
REASON: Feces samples were added afier the original protocol was written.

2. PROTOCOL READS: STUDY Locations(PaGE 2): Analytical Testing Laboratory: 3M
Environmental Laboratory

AMEND TO READ: 3M Environmental Laboratory and Centre Analytical Laboratories Inc.
(Centre), 3048 Research Drive, State College, PA 16801

REASON: Analyses of feces are assigned to Centre, in addition to the analyses of other
tissues at the 3M Environmental Laboratory.

3. PRoOTOCOL READS: SECTIONS 10. PREPARATORY MEeTHODS, 11. ANALYTICAL MEeTHODS
AND 12. DATA QUALITY OBJECTIVES

AMEND TO READ: Add to these sections the most current version of “Determination. of
Fluorochemical Residues in Monkey/Rat Feces by LC/MS/MS,” Centre method number
00M-023-003, with ar LOQ in feces of 10 ng/g. The method will incorporate an initial
homogenization step immediately after adding the extraction solvent, using a micro-
homogenizer, to allow for complete dispersion of the specimen in the solvent.

REASON: To specify the validated method to be used for feces analyses along with its

analytical limits. NOTE: LC/MS/MS is an abbreviation for “liquid chromatography/mass
Spectrometry/mass spectrometry.”

4. ProTOCOL READS: SECTION 10, PREPARATORY METHODS AND 11. 3M ANALYTICAL
MEeTHODS

AMEND TO READ: Change to specify that the most current version of the methods listed
should be used.

REASON: To specify that the most appropriate version of the preparatory and analytical
methods should be used during the course of the study.

3M Environmental Labcratory
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Protocol TOX-030

Amendment 5

5. PROTOCOL READS: The amended protocol (Amendment #4) states that Kris J. Hansen, Ph.D.
is the Principal Analytical Investigator for the entire study.

AMEND TO READ: Add Enaksha Wickremesinhe, Ph.D. as the Principal In-life Investigator at ams
Centre for feces analyses. Aratyt ca 4 / Jet

REASON: To specify the PAI at Centre for feces analysis.

6. ProToCcOL READS: SECTION 16. LocATioN oF Raw Da TA, RECORDS AND FiNAL
REPORTS

AMEND TO READ: Add that Centre will forward all original study-specific raw data to 3M
Environmental Laboratories, together with copies of appropriate facility-specific raw data
applicable to this study. Centre will maintain a copy of the applicable study-specific raw
data, protocol and analytical report in the Centre archives, as well as all original facility
records.

REASON: To specify the archival requirement for the portion of the data developed by
Centre.

7. PrROTOCOL READS: SECTION 1 7. SPECIMEN RETENTION

AMEND TO READ: Add that after the analytical report on feces is signed by the study
director, all feces specimens of this study will be retumned to 3M Environmental Laboratory.
These specimens may then be discarded by written direction of the study director. Specimens
of serum and urine may also be discarded by written direction of the study director after the
analytical report for the 3M Environmental Laboratory analyses is signed by the study
director.

REASON:

To specify the handling of all biological fluids, and to define when the quality assurance
verification is considered complete.
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Protocol TOX 030

Amendment 6

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

1. PRoOTOCOL READS:
8. TEST SYSTEM:; Groups 2, 3, and 4 received the test substance daily for 26 weeks, at
concentrations of 0.02, 0.5, and 2.0 mg/kg/day, respectively.

AMEND TO READ:

Groups 2, 3, and 4 received the test substance daily for 26 weeks, at concentrations of 0.03,
0.15, and 0.75 mg/kg/day.

REASON:
Test substance doses were changed after protocol was written. The Covance protocol reflects
the actual doses of test substance that were given.

PROTOCOL READS:

The amended protocol (Amendment Number 4, section 2.) states: On page 2 of the protocol,
Andrew Seacat will be identified as the study director, Kris Hansen will perform the duties of
the principal analytical investigator, and Peter Thomford will be identified in the final report
as the principal in-life investigator as of the date of signature approval of this protocol
amendment.

AMEND TO READ:

Peter Thomford will remain as the Covance Study Director for the purpose of issuing the
Covance final report for the in-life phase of the study.

Reason:

Study directorship was not relinquished by Covance for the in-life phase of the study, since
the animal experimental phase was completed before Amendment Number 4 was issued.

Amendment Approval

chn 7 S V) r e
John L. Butenhoff, PH.D., Sponsor Representative Datc
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Andrew Seacat, Ph.D., Study Director Date
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ATTACHMENT C
EXTRACTION AND ANALYTICAL METHODS
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3M ENVIRONMENTAL LABORATORY

METHOD

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

Method Number: ETS-8-6.0 ' Adoption Date: p '}}1 L ‘ 19

Revision Date: ]\)ﬁ

Author: Lisa Clemen, Robert Wynne

Approved By:

[}

Laboratory :\’Ianag‘er Date
Jiton oo P11+
Group Leader Date

‘/%x A U?Lm ¢ #1405

Technical Reviewer Date

1.0 SCOPE AND APPLICATION

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

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

Word 6.0/95 ETS-8-6.0 Page | of 14
Extraction of PFOS from Liver
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2.0 SUMMARY OF METHOD

2.1 This method describes the procedure for extracting potassium perfluorooctanesulfonate
(PFOS) or other fluorochemical surfactants from liver, or other tissues, using an ion pairing
reagent and methyl-tert-butyl ether (MtBE). In this method, seven fluorochemicals can be
extracted: PFOS, PFOSA, PFOSAA, EtFOSE-OH, PFOSEA, M556, and surrogate
standard. An ion pairing reagent is added to the sample and the analyte ion pair is
partitioned into MtBE. The MtBE extract is transferred to a centrifuge tube and put onto a
nitrogen evaporator until dry. Each extract is reconstituted in 1.0 mL methanol then
filtered through a 3 cc plastic syringe attached to 2 0.2 um nylon filter into glass autovials,

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

3.0_DEFINITIONS

3.1 PFOS: perfluorooctanesulfonate (anion of potassium salt) CyF S0,

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

3.3 PFOSAA: perfluorooctane sulfonylamido (ethyl)acetate C,F 1750,N(CH,CH,)CH, CO,

3.4 EtFOSE-OH: 2(N-ethylperfluorooctane sulfonamido)-ethy! alcohol
C,F;SO,N(CH,CH,)CH,CH,0OH

3.5 PFOSEA: perfluorooctane sulfonyl ethylamide C,F 12SO,N(CH,CH )H

3.6 MS556: C,F,,SO,N(H)(CH,COOH)

3.7 Surrogate standard: 1H-1H-2H-2H perfluorooctane sulfonic acid

4.0 WARNINGS AND CAUTIONS

4.1

Health and Safety Warnings:

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

5.0 INTERFERENCES

5.1

There are no interferences known at this time.

6.0 EQUIPMENT

6.1 The following equipment is used while performing this method. Equivalent equipment is
acceptable.
6.1.1 Ultra-Turrax T25 Grinder for grinding liver samples
6.1.2  Vortex mixer, VWR, Vortex Genie 2
6.1.3 Centrifuge, Mistral 1000 or IEC
6.1.4  Shaker, Eberbach or VWR
ETS-8-6.0 Page 2 of 14
Extraction of PFOS from Liver
3M Environmental Laboratory Pjge4'5
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6.1.5 Nitrogen Evaporator, Organomation
6.1.6 Balance (sensitivity to 0.100 g)

7.0_SUPPLIES AND MATERIALS

7.1 Gloves

7.2 Dissecting scalpels

7.3  Eppendorf or disposable pipettes

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

7.6 I-CHEM vials, 40 mL glass

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

7.9 Labels

7.10 Oxford Dispensor - 3.0 to 10.0 m!

7.11 Syringes, capable of measuring 5 pL to 50 pL.

7.12 Graduated pipettes

7.13 Syringes, disposable plastic, 3 cc

7.14 Syringe filters, nylon, 0.2 um, 25 mm

7.15 Timer

7.16 Crimp cap autovials and caps

7.17 Crimpers

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

vials.

8.0 REAGENTS AND STANDARDS

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

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

83 Tetrabutylammonium hydrogen sulfate(TBA), Kodak or equivalent

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

8.6 Methy!l-tert-buty] ether, Omnisolv, glass distilled or HPLC grade

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

8.9 Dry ice from supplier

8.10  Fluorochemical standards

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

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

8.10.7 Sunoéate standard: 4-H, perfluorooctane sulfonic acid (I-H,1-H, 2-H, 2-H
C4F1,SO,H) molecular weight = 428

8.10.8 Other fluorochemicals, as appropriate
Reagent preparation

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

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

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

8.11.3 0.5 M tetrabutylammonium hydrogen sulfate (TBA): Weigh approximately 169 g
of TBAinto 2 1 L volumetric containing 500 mL Milli-Q™ water. Adjust to
pH 10 using approximately 44 to 54 mL of 10 N NaOH (While adding the last mL
of NaOH, add slowly because the pH changes abruptly). Dilute to volume with
Milli-Q™ water. Store in a 1 L Nalgene bottle.

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

8.11.4 0.25 M sodium carbonate/sodium bicarbonate buffer (Na,CO,/NaHCO,): Weigh
approximately 26.5 g of sodium carbonate (Na,CO,) and 21.0 g of sodium
bicarbonate (NaHCQ,) into a 1 L volumetric flask and bring to volume with Milli-
Q™ water. StoreinalL Nalgene bottle.

Standards preparation
8.12.1 Prepare PFOS standards for the standard curve.

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

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

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

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

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

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

8.13  Surrogate stock standard preparation

8.13.1 Weigh approximately 50-60 mg of surrogate standard 1-H,1-H, 2-H, 2-H,
CsF1;SO,H into a 50 ml volumetric flask and record the actual weight,

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

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

9.0 SAMPLE HANDLING

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

10.0 QUALITY CONTROL
10.1 Matrix blanks and method blanks

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

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

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

10.2 Matrix spikes

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

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

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

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

10.3 Continuing calibration verifications

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

10.3.2 Prepare, at a minimum, one continuing calibration verification sample per group
of 10 samples. For example, if a sample set = 34, four verifications are preparcd
and extracted.

ETS-8-6.0 Page 5 of 14
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10.3.3 Prepare each continuing calibration verification from the same matrix used to
prepare the initial curve,

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

11.0 CALIBRATION AND STANDARDIZATION
11.1 Prepare matrix calibration standards

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

11.1.2 If40 ¢ is ot available, use appropriate amounts of liver and water to ensure a 1:5
ratio.

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

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

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

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

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

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

11.2 To each working standard, blank, or continuing verification, add appropriate amount of
surrogate working standard for the concentration to fall within the calibration curve range $
ppb — 1000ppb.

ETS-8-6.0 Page 6 of 14
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11.3 Extract spiked liver homogenates following 12.14-12.25 of this method. Use these
standards to establish each initial curve on the mass spectrometer.
Table 1
Approximate Spiking Amounts for Calibration Standards
Working Standard pl Approx. final conc. of
(Approx. Conc.) PFOS in liver
- - Blank

0.50 ppm 2 0.005 ppm

0.50 ppm 4 0.010 ppm

0.50 ppm 10 0.025 ppm

0.50 ppm 20 0.050 ppm

0.50 ppm 40 . 0.100 ppm

5.0 ppm 10 0.250 ppm

5.0 ppm 20 0.500 ppm

5.0 ppm 30 0.750 ppm

50 ppm 4 1.00 ppm
12.0 PROCEDURE
12.1 Obtain frozen liver samples.
12.2 Cut approximately 1 g of liver using a dissecting scalpel. This part of the procedure is best

performed quickly, not allowing the liver to thaw.
12.3 Weigh the sample directly into a tared plastic sampule vial.
12.4 Record the liver weight in the study notebook.
12.5 Return unused liver portions to freezer,
12.6 Add 2.5 mLs of water to sampule vial,
12.7 Grind the sample. Put the grinder probe in the sample and grind for about 2 minutes, or
until the sample is homogeneous.

12.8 Rinse the probe into the sample with 2.5 mLs water using a pipette.
12.9 Take the grinder apart and clean it with methanol after each sample. Refer to AMDT-EP-

22.

12.10 Cap the sample and vortex for 15 seconds. Label the sampule vial with the study number,

weight, liver ID, date and analyst initials.

ETS-8-6.0 Page 7 of 14
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12,11 Pipette 1.0 mL, or other appropriate volume, of homogenate into a 15 mL polypropylene
centrifuge tube. Label the centrifuge tube with the identical information as the sampule
vial. Refer to attached worksheet for documenting the remaining steps.

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

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

12.14 Spike each matirx with the appropriate amount of standard as described in 1 1.1, or Table |
of that section, for the calibration curve standards. Also prepare matrix spikes and
continuing calibration standards.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Average density (mg/mL) = Average mass (mg) of the aliquots

1.0 mL aliquot

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

gofLiver x Average density* of homogenate (mg/ml)
(g of Liver + g of Water)

* refer to 13.1.1 for details,

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

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

*refer to 13.1.2 for details.

14.0. METHOD PERFORMANCE

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

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

14.2.1 Method blanks and matrix blanks.

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

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

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

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

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

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

16.1

17.0

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

TABLES, DIAGRAMS, FLOWCHARTS, AND VALIDATION DATA

17.1
17.2
17.3

18.0

Attachment A, Extraction worksheet
Attachment B, MDL/LOQ values and summary

Attachment C, Calibration standard calculation and concentration worksheet

REFERENCES

18.1
18.2
18.3

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

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

19.0 AFFECTED DOCUMENTS
19.1 ETS-8-7.0, “Analysis of Liver Extracts for Fluorochemicals using HPLC-Electrospray
Mass Spectrometry”
20.0 REVISIONS
Revision Revision
Number. - Reason For Revision Date
ETS-8-6.0 Page 10 of 14
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Study # Surrogate Std FC Mix Std FC Mix Std FC Mix Std Comments
Matrix approx.  ppm | approx. 0.5 ppm | approx.5 ppm | approx. 50 ppm
Box # actual ppm | actual ppm | actual ppm | actual ppm
Wk/Day # 4 # 4
Date Spiked/Analyst
CCV -
MS
MSD
Blank Liver Homogenate:  Sid # Liver amount =
Liver Extraction Method Date & I[nitials
Spike surrogate and Standard mix, Vortex 15 sec.
Pipette | mL of Liver Solution
Piperte | mL of t0.5M TBA,pH 10. pH = Std. #
Pipette 2 mL of 0.25 NayC01/0.25M NaHCO3 Buffer Std. #
Dispense Smi of Methyl-t-Butyl Ether TN-A-
Shake 20 min. Shaker Speed

Centrifuge 20-25 min.

Centrifuge Specd

Remove a 4 mL aliquot of organic laver

Put on Nitrogen Evaporator to dryness

Evaporator Tempcrature

Add 1.0 mL of Methanol

TN-A-

Vortex 30 sec.

Filter using a 3cc B-D svringe with a 0.2um SRI filter into autosample vial

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

Anachment B: MDL/LOQ Values
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MDL/LOQ values for rabbit liver

Report No. FACT TOX-030
laboratory Request Number-U2279

Compound MDL | LOQ | Linear Calibration Range (LCR)
(ppb) | (ppb) | Approximate concentrations to be used for preparing the !‘

| Standard Calibration Curve ;

PFOS 8.45 26.9 | 30 ppb - 1200 ppb

PFOSA 3.50 1.1 |12 ppb - 1200 ppb

PFOSAA 24,6 78.3 | 30 ppb - 1200 ppb

EtFOSE-OH 108 345 | 60 ppb ~ 900 ppb*

M5356 82.3 262 | 60 ppb ~ 1200 ppb

PFOSEA 33.9 108 | 30 ppb- 1200 ppb

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

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

Prepared Range of LCR from Range of LCR from Range of LCR from
Liver range of average ave curve low std low std high std high std
martrix standards curve curve curve curve curve
{ppb) (ng/mL) | (ppb) (ng/mL)  (ppb) (ng/mL) (ppb) (ng/imL)  (ppb) (ng/mL) | (pph) (ng/mL) (ppb) (ng/mL)
Rabbit 6.19 - 1237 12-1200 12-1200 6 - 300 12 - 300 60 - 1200 60 - 1200
Compound: PFOSA
Prepared Range of LCR from Range of L.CR from Range of LCR from
Liver range of average ave curve low std low std high std high std
matrix standards curve curve curve curve curve
{ppb) (ng/mL) | (ppb) (ng/mL) (ppb) (ng/mL) | (ppb) (ng/mL) (ppb) (ng/mL) | (ppb) (ng/mL) (ppb) (ng/mL)
Rabbit 6.19 - 1237 12 - 1200 12-1200 12 - 300 12-300 60 - 1200 60 - 1200
Compound: PFOSAA
Prepared Range of LCR from Range of LCR from Range of LCR from
Liver range of average ave curve low std low std high std high std
matrix standards curve curve curve curve curve
(ppb) (ng/mL) | (ppb) (ng/mL) (ppb) (ng/mL) | (ppb) (ng/mL) (ppb) (ng/mL) ! (ppb) (ng‘mL) (ppb) (ng/mL)
Rabbit 6.16 - 1232 12 - 1200 30-1200 30 - 900 60 - 900 N/A N/A

Attachment B: MDL/LOQ Values

3M Environmental Laboratory
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Compound: EtFOSE-OH
Prepared Range of LCR from Range of LCR from Range of LCR from |
Liver range of average ave curve low std low std high std high std
matrix standards curve curve curve curve curve
{ppb) (ng/mL) | (ppb) (ng/ml)  (ppb) (ng/ml) (ppb) (ng‘ml  ippb) tng/mL) | (ppb) (ng'mL) (ppb) (ng/mL)
Rabbit 6.17- 1235 f 3r1-900 31-900 N/A N/A N/A N/A
Compound: PFOSEA
Prepared Range of LCR from Range of LCR from Range of LCR from
Liver range of average ave curve low std low std high std high std
matrix standards curve curve curve curve curve
{ppb) (ng/mL) | (ppb) (ng/mL)  (ppb) (ng/mL) | (ppb) (ng/ml)  (ppb) (ng/mL) | (ppb) (ng/mL) (ppb) (ng/mL)
[I Rabbit 6.17-1235 |- 31-1200 31-1200 N/A N/A N/A N/A
Compound: M556
{ Prepared Range of LCR from Range of LCR from Range of LCR from
i Liver range of average ave curve low std low std high std high std
matrix standards curve curve curve curve curve
(ppb) (ng/mL) | (ppb) (ng/mL)  (ppb) (ng/mL) | (ppb) (ng/mL) (ppb) (ng/mL) | (ppb) (ng/ml.)  (ppb) (ng/mL)
Rabbit 6.17- 1235 31 -1200 60 - 1200 N/A N/A N/A N/A
Arnachment C: Standard Calculations ETS-8-6.0 Page 13 of 14
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Ion Pair Standard Curves — Tissue

Prep date(s): Standard number:
Analyte(s): Equipment number:
Sample matrix: Final solvent and TN:

. Blank liver/identifier:
Method/revision:

Target analyte(s):

FC mix std approx. 0.500 ppm:
FC mix std approx. 5.00 ppm:
FC mix std approx. 50.0 ppm:
Surrogate std approx. 100 ppm:

-

Actual concentrations of standards in the FC mix

PFOS PFOSA | PFOSAA | EtFOSE | PFOSEA | M536 All All
Stdconc | Stdconc | Stdconc | Stdconc | Stdconc | Std conc | Stdcanc ;| Am't spiked Density
ug/mL ug/mL ug/mL ug/mlL ug/mL ug/mL |  ug/mL mL [
0.500 0.500 0.500 0.500 0.500 0.500 0.002 0.167
0.500 0.500 0.500 0.500 0.500 0.500 0.004 0.167
0.500 0.500 0.500 0.500 0.500 0.500 0.010 0.167
0.500 0.500 | 0.500 0.500 0.500 0.500 0.020 0.167
0.500 0.500 0.500 0.500 0.500 0.500 0.040 0.167
5.00 5.00 5.00 5.00 5.00 5.00 0.010 0.167
5.00 5.00 5.00 5.00 5.00 5.00 0.020 0.167
5.00 5.60 500 | 5.00 5.00 500 | 0.030 0.167
50.0 50.0 500 | 500 50.0 500 | 0.004 0.167

Calculated concentrations of standards in the sample matrix

[ PFOS PFOSA | PFOSAA | EtFOSE | PFOSEA | M536 | Surrogate All
{  Final Final Final conc Final Final Final Stdconc | Std conc Am't
! conc conc ng/g cone conc conc ng/g ng/ml. | spiked
| ngig ng/g ng/g ng/g ng'g : mL
5.99 3.99 5.99 | 599 5.99 599 | 100 0.003
120 12.0 12.0 12.0 12.0 120
299 29.9 29.9 299 29.9 299 Surrogate
599 1 599 59.9 599 59.9 59.9 ) Finat conc
120 120 120 120 120 120 ng/mL
299 299 299 299 299 299 0.500
599 399 599 599 599 599
898 898 898 898 898 898
1198 1198 1198 1198 1198 1198
Validated ranges — approximate concentrations
Liver PFOS ! PFOSA PFOSAA EtFOSE-OH POAA PFOSEA
Rabbit 5-1000 ppb | 5-1000 ppb 5-1000 ppb 5-1000 ppb 5-1000 ppb 5-1000 ppb
Bovine Estimates only, use rabbit values.
Rat Estimates only, use rabbit values.
Mankey | Estimates only, use rabbit values.
Attachment C: Standard Calculations ETS-8-6.0 Page 14 of 14
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METHOD
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1.0 SCQPE AND APPLICATION

L.1 Scope: This method is for the analysis of liver extract

HPLC-electrospray/mass spectrometry.

1.2 Applicable Compounds: Fluorochemical surfactant

other ionizable compounds.

s or other fluorinated compounds, or

s for fluorochemical surfactants using

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

report.

Word 6/95
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2.0 SUMMARY OF METHOD

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

3.0 DEFINITIONS

3.1 Atmospheric Pressure lonization (API): The Micromass Quattro 11 triple quadrupole
systems allow for various methods of ionization by utilizing various sources, probes, and
interfaces. These include but are not limited to: Electrospray lonization (ESI), Atmospheric
Pressure chemical Jonization (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.

k4

3.4 Conventional vs. Z-spray probe interface: The latest models of Micromass Quattro I
triple quadrupcle (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, clcaning, and
maintenance are the same. However, Z-spray components and conventional components are
not compatible with one another, but only with similar systems (i.e. Z-spray components are
compatible with other Z-spray systems, etc.)

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

4.0_WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

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

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

4.2 Cautions:

4.2.1 Operate the solvent pumps below a back pressure of 400 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 shall not be used for sample
storage or any part of instrumentation that comes in contact with the sample or extract.

6.0 EQUIPMENT

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

6.1.1 Micromass Quattro I triple quadrupole Mass Spectrometer equipped with an
electrospray ionization source.

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

7.0 SUPPLIES AND MATERIALS
7.1 Supplies
7.1.1 High purity grade air regulated to approximately 100 psi (house air system)

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

7.1.3  Capped autovials or capped 15 ml centrifuge tubes

8.0 REAGENTS AND STANDARDS
8.1 Reagents

8.1.1 Methanol, HPLC grade or equivalent

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

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

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

ETS-8-7.0 Page 3 of 10
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8.2 Standards

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

9.0_SAMPLE HANDLING

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

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

10.0 QUALITY CONTROL
10.1 Method Blanks and Matrix Blanks

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

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

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

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

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

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

10.3 Continuing Calibration Checks

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

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

11.0 CALIBRATION AND STANDARDIZATION

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

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

ETS-8-7.0 Page 4 of 10
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11.3 For purposes of accuracy when quantitating low levels of analyte, it may be necessary to
use the low end of the calibration curve rather than the full range of the standard curve.
Example: when attempting to quantitate approximately 10 ppb of analyte, generate a
calibration curve consisting of the standards from 5 ppb to 100 ppb rather than the ful]
range of the curve (5 ppb to 1000 ppb). This will reduce inaccuracy attributed to linear
regression weighting of high concentration standards.

-

12.0 PROCEDURES
12.1 Acquisition Set up

12.1.1 Set up the sample list.

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

12.1.1.2 Assign a method (MS file) for acquiring
12.1.1.3 Assign an HPLC program (Inlet file)
12.1.1.4 Type in sample descriptions and vial position numbers

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

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

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

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

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

12.2.2.1 Sample size = 10 uL injection
12.2.2.2 Inject/sample = ]

12.2.2.3 Cycle time = 9 minutes

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

Time MeOH 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%
1 9.0 mi. 40% 60%

12.2.2.5 Press the “Start” button.

12.3 Instrument Set-up

12.3.1

12.3.2
12.3.3

12.3.4
12.3.5

12.3.7

3M Environmental Laboratory P

Refer to ETS-9-24.0, “Operation and Maintenance of the Micromass Quattro I1
Triple Quadrupole Mass Spectrometer Fitted with an Atmospheric Pressure
Ionization Source,” for more details. -

Check the solvent level in reservoirs and refill if necessary.

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

Turn on the nitrogen.

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

Open the Inlet Editor.

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

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

12.3.6.4 Allow to equilibrate for approximately 10 minutes.

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

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

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

12.3.7.5 Source block temperature 150°
12.3.7.6 Desolvation temperature 250°

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

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

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations:
13.1.4 Calculate matrix spike percent recoveries using the following equation:
% Recovery = 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 concentrations in matrix (ng/e):
(ng of PFOS calc. from std. Curve x_Dilution Factor) x 1 ne
(Initial Weight of Liver (g) 1000 ng
Final Volume (mL)

14.0 METHOD PERFORMANCE

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

14.2 Solvent Blanks, Method Blanks and Matrix Blanks
14.2.1 Solvent blanks, method blanks, and matrix blanks must be below the lowest

standard in the calibration curve.

14.3 Calibration Curves
14.3.1 The r value for the calibration must be 0.980 or better.

14.4 Matrix Spikes
14.4.1 Matrix spike percent recoveries must be within + 30% of the spiked concentration.

14.5 Continuing Calibration Verification
14.5.1 Continuing calibration verification percent recoveries must be within + 30% of the

spiked concentration.

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

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

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

-

16.0 RECORDS

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

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

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

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

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

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

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

18.0 REFERENCES

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

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

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

19.0 AFFECTED DOCUMENTS

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

Revision Revision
Number Reason For Revision Date
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Filename:
R-Squared Value:
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3M ENVIRONMENTAL LABORATORY

METHOD

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

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

-

Revision Date: 4/27/99

Author: Lisa Clemen, Glenn Langenburg

Approved By:
’> 114 “for/ss
Laboratory Manager Datc
/ .
A/ “ /JL-»—— /2[99
Group Leader Date

Technical Reviewer Date

1.0 SCOPE AND APPLICATION

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

1.2 Applicable compounds: Fluorochemical surfactants or other fluorinated compounds.

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

2.1

2.2

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

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

-

3.0 DEFINITIONS

3.1
3.2

3.3
34

3.5
3.6
3.7

PFOS: perfluorooctanesulfonate (anion of potassium salt) C4F,,SO;"
PFOSA: perfluorooctane sulfonylamide C,F,,SO,NH,

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

EtFOSE-OH: 2(N-ethylperfluorooctane sulfonamido)-ethyl alcohol
C4F,SO,N(CH,CH,)CH,CH,0H

PFOSEA.: perfluorooctane suifonyl ethylamide C,F,SO,N(CH,CH H
M556: C4F ,SO,N(H)(CH,COOH)

Surrogate standard: IH—-‘I"H~2H-2H perfluorooctane sulfonic acid

4.0 WARNINGS AND CAUTIONS

4.1

Health and safety warnings

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

5.0 INTERFERENCES

5.1

There are no interferences known at this time.

6.0 EQUIPMENT

6.1 The following equipment is used while performing this method. Equivalent equipment is
acceptable.
6.1.1 Vortex mixer, VWR, Vortex Genie 2
6.1.2 Centrifuge, Mistral 1000 or IEC
6.1.3 Shaker, Eberbach or VWR
ETS-8-4.1 Page 2 of 14
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6.1.4 Nitrogen evaporator, Organomation
6.1.5 Balance (+ 0.100 g)

7.0 SUPPLIES AND MATERIALS

7.1 Gloves

7.2 Eppendorf or disposable pipettes

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

7.5 I-CHEM vials, glass, 40 mL glass

7.6 Centrifuge tubes, polypropylene, 15 mL

7.7 Labels -

7.8 Oxford Dispenser — 3.0 to 10.0 mL

7.9 Syringes, capable of measuring 5 rL to SO uL
7.10  Graduated pipettes ‘

7.11  Syringes, disposable plastic, 3 cc
7.12  Syringe filters, nylon, 0.2 um, 25 mm
7.13  Timer

7.14  Crimp cap autovials and caps

7.15  Crimpers

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

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

8.0 REAGENTS AND STANDARDS

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

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

83 Tetrabutylammonium hydrogen sulfate(TBA), Kodak or equivalent

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

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

8.6 Methyl-T-Butyl Ether, Omnisolv, glass distilled or HPLC grade

8.7 Methanol, Omnisolv, glass distilled or HPLC grade

8.8  Serum or blood, frozen from supplier

8.9 Fluorochemical standards
8.9.1 PFOS (3M Specialty Chemical Division), molecular weight = 538
8.9.2 PFOSA (3M Specialty Chemical Division), molecular weight = 499

ETS-8-4.1 Page 3 of 14
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8.9.3 PFOSAA (3M Speciaity Chemical Division), molecular weight = 585
8.9.4 EtFOSE-OH (3M Specialty Chemical Division), molecular weight = 570
8.9.5 PFOSEA (3M Specialty Chemical Division), molecular weight = 527
8.9.6 MS556 (3M Specialty Chemical Division), molecular weight = 557

8.9.7 Surrogate standard: 4-H, perfluorooctane sulfonic acid (1-H,1-H, 2-H, 2-H
C4F,;SO,H) molecular weight = 428

8.9.8 Other fluorochemicals, as appropriate
8.10 Reagent preparation

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

8.10.1 10 N sadium hydroxide (NaOH): Weigh approximately 200 g NaOH. Pour into a
1000 mL beaker containing 500 mL Milli-Q™ water, mix until all solids are
dissolved. StoreinalL Nalgene bottle.

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

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

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

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

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

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

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

8.11.4 Bring to volume with methanol for a stock standard of approximately 1000 ppm

(ng/mL).

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

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

8.12 Surrogate stock standard preparation

8.12.1 Weigh approximately 50-60 mg of surrogate standard 1-H,1-H, 2-H, 2-H,
C4F;SO,H into a 50 mL volumetric flask and record the actual weight.

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

8.12.3 Prepare a surrogate working standard. Transfer approximately 1 mL of surrogate
stock to a 10 mL volumetric flask and bring to volume with methanol for a
working standard of 100 ppm. Record the actual volume transferred.

9.0 SAMPLE HANDLING

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

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

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

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

102 Matrix spikes

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

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

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

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

10.3  Continuing calibration checks

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

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

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

ETS-8-4.1 Page 5 of 14
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10.3.4 The expected concentrations will fall within the mid-range of the initial
calibration curve. Additional spikes may be included that fall in the low-range of
the initial calibration curve. This is necessary if the analyst must quantitate using

only the low end of the calibration curve (for example, 5 ppb - 100 ppb, rather
than

5 ppb -~ 1000 ppb).

11.0 CALIBRATION AND STANDARDIZATION

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

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

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

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

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

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

11.2 To each standard, blank, or continuing check, add appropriate amount of surrogate
working standard for the concentration to fall within the calibration curve range 5 ppb -
1000 ppb.

11.3  Extract spiked matrix standards following 12.6-12.16 of this method. Use these standards
to establish each initial curve on the mass spectrometer.
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Table 1
Approximate spiking amounts for standards and spikes
Using 1.0 mL of matrix
Working standard puL Approx. final conc. of
(approx. conc.) analyte in matrix
- - Blank
0.500 ppm 10 0.005 ppm
0.500 ppm 20 0.010 ppm
5.00 ppm 5 0.025 ppm
5.00 ppm 10 0.050 ppm
5.00 ppm 20 0.100 ppm
50.0 ppm 5 0.250 ppm
50.0 ppm 10 0.500 ppm
50.0 ppm 15 0.750 ppm
50.0 ppm 20 . 1.00 ppm

12.0 PROCEDURE

12.1

12.2

12.3
12.4
12.5

12.6

12.7

12.8

12.9
12.10

12.11
12.12
12.13

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

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

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

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

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

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

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

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

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

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

Cap each sample and put on the shaker at a setting of 300 rpm, for 20 minutes.
Centrifuge for 20 to 25 minutes at a setting of 3500 rpm, or until layers are well
separated.
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12.14 Label a fresh 15 mL centrifuge tube with the same information as in 12.5.
12.15 Remove 4.0 mL of the organic layer to this clean 15 mL centrifuge tube.

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

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

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

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

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

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

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations

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

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

Final Concentration (ug/mL) of PFOS in matrix

14.0 METHOD PERFORMANCE

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

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

14.2.1 Method blanks and matrix blanks.

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

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

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

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

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

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

17.0 ATTACHMENTS

17.1  Attachment A, Extraction worksheet

17.2  Attachment B, MDL/LOQ values and summary

17.3  Attachment C, Calibration standard concentration worksheet

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

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

19.0_AFFECTED DOCUMENTS

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

20.0 REVISIONS

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

Section 12.13 Added the shaker speed. ™~
Section 12.17 Final volume is 1.0 mL; not adjusted for initial volumes
less than 1.0 mL.
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Extraction Worksheet ETS-8-4.1

Study # Surrogate Std FC-Mix FC-Mix FC-Mix Comments
Matrix approx. ppm | approx. 0.5 pm | approx. S ppm approx. 50 ppm
Box # i actual ppm | actual ppm actual ppm actual ppm
Wk/Day # # #
DateSpiked/Analyst
CCV
MS !
MSD
|
!
l
t
i R - -
! - - -
| - - .
T - i - R
, - - B
| . - -
Blank Std # amount = mL
Serum Extraction Method Date & Initials
Vortex 15 sec.
Pipette Matrix Volume mL
Pipette 1 mL of 0.5 M TBA, pH 10. pH = Std. #
Piperte 2 mL of 0.25 NayC03/0.25M NaHCO+ buffer Std. #
Dispense 5 mL of methy!-t-buty] ether TN-A-
Shake 20 min. Shaker speed:
Centrifuge 20-25 min. Centrifuge speed:
Remove a 4 mL aliguot of organic laver
Put on Nitrogen Evaporator to dryness Temperature:
Add methanol Volume mL TN-A-
Vortex 30 sec.
Filter using a 3cc B-D svringe with a 0.2um filter into a | S mL autosample vial

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

Attachment A
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MDL/LOQ values for rabbit serum

Compound MDL | LOQ | Linear Calibration Range (LCR)
(ppb) | (ppb) | Approximate concentrations to be used for preparing the

Standard Calibration Curve |

PFOS 1.74 5.55 |5 ppb - 1000 ppb |

PFOSA 1.51 4.79 | 5 ppb - 1000 ppb

PFOSAA 3.46 20.5 | 5 ppb - 1000 ppb

EtFOSE-OH 114 36.2 | 5 ppb - 1000 ppb

MS56 6.03 19.2 | 5 ppb - 1000 ppb

PFOSEA 5.71 18.2 | 5 ppb - 1000 ppb

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

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

Attachment B: MDL/LOQ Summary ETS-8-4.1 Page 11 of 14
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Prepared range LCR from % Recovery RSD
Rabbit Serum of standards curve Range Range
(Ppb) (ng/mL) (ppb)
(ng/mL)
Full Range 0.995-978 24.8-978 83-108 4.67-11.0
Low Curve 4.94 -248 4.94 - 248 85-104 5.34-12.0
High curve 97.8-978 97.8-978 85-106 4.84-9.80
17X 0.995 . 978 4.94 -978 94-111 4.60-10.5
Compound: PFOSA _
Prepared range LCR from % Recovery RSD
Rabbit Serum of standards curve Range Range
(ppb) (ng/mL) (ppb)
(ng/mL)
Full Range 0.993 . 976 4.93-.976 88-103 5.10-14.7
Low Curve 493-97.6 4.93-976 87-105 9.85-14.7
High curve 24.8-976 24.8-978 93-.102 5.08-13.9
17X 0.993 - 976 493-976 94-103 5.10-14.5
Compound: PFOSAA e
Prepared range LCR from % Recovery RSD
Rabbit Serum of standards curve Range Range
(Ppb) (ng/mL) (ppb) :
(ng/mL)
Full Range 0.591 - 974 247-974 81-111 4.18-10.6
Low Curve 4.92 - 247 9.74 - 247 97-107 6.38-21.8
High curve 49.2-974 97.4-974 85-108 4.33-12.5
17X 0.991 - 974 9.74-974 95-115 4.11-23.2
Attachment B: MDL/LOQ Summary ETS-8-4.1
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Compound: EtFOSE-OH
Preparedrange | LCRfrom | % Recovery RSD !
Rabbit Serum of standards curve Range Range
(ppb) (ng/mL) (ppb)
(ng/mL)
Full Range 0.993 -976 49.3-976 77-110 11.2-25.5
Low Curve 493-97.6 9.76-97.6 97-107 14.1-21.3
High curve 49.3-976 97.6-976 90-109 11.5-19.6
17X 0.993 - 493 9.76 - 976 86-111 11.1-21.2
Compound: PFOSEA ~
Prepared range LCR from % Recovery RSD
Rabbit Serum of standards curve Range Range
(ppb) (ng/mL) (ppb)
(ng/mL)
Full Range 0.993 - 976 24.8-976 96-106 10.1-16.2
Low Curve 4.93 -248 9.76 - 248 91-110 11.8-19.5
High curve 49.3-976 49.3-976 86-106 10.2-18.2
/X 0.993 - 976 9.76 - 976 95-117 10.1-19.1
Compound: M556
Prepared range LCR from % Recovery RSD
Rabbit Serum of standards curve Range Range
(ppb) (ng/mL) (ppb)
(ng/mL)
Full Range 0.993 - 976 24.8-976 88-106 4.82-179
Low Curve 493-97.6 9.76 -97.6 100-105 5.95-18.2
High curve 97.6 - 976 97.6 -976 81-111 5.11-9.74
17X 0.993 - 976 9.76 - 976 97-110 4.77-19.5
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Ion Pair Standard Curves — Fluids

Prep date(s): Standard number:
Analyte(s): Equipment number:
Sample matrix: Final solvent and TN:

Blank fluid/identifier:
Method/revision:

Target analyte(s): R

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  PEOSAA E(FOSE PFOSEA — M356 All All
Std conc  Std conc Std conc Stdconc  Std conc Std conc Am't Final vol
ug/mL ug/mL ug/mL ug/mL ug/mL ug/mL spiked mL mL
0.500 | 0507 | 0.532 0501 | 0521 | 0.501 0010 | 1.015
770.500 0.507 | 0.532 0.501 | 0.521 0501 | 70.0200 1035
500 507 532 501 ¢ 521 500 770005 TR0
75,00 507 532 500 7 321 1 5.0l 0010 | 1015
"75.00 507 . 532 1501 - 3521 5ol T 50% - 1.025
50.0 50.1 532 | 501 521 501 0.005 - 1.010
500 | 501 532 | 501 L5211 | 501 0.010 - 1.015
50.0 01 532 TS0 521 . 501 0.015 "1.020
50.0 501 532 | 501 521 | 501 | 00320 1025

Calculated concentrations of standards in the sample matrix

PFOS PFOSA PFOSAA EtFOSE PFOSEA MS556 Surrogate Al
Finalconc  Finalconc  Finalconc  Final conc  Finalcone Finalconc  Stdconc  Amt spiked
ng/mL ng/mL ng/mL ng/mL ng/mL ng/mL ng/mL ml
4.93 5.00 | 524 : 4.94 i 5.01 ; 5.13 100 0.005
9.76 98 | 104 9T T 993 7 To3
338 T 350 T 163 248 | 252 7 35% | Surropate
R T I 7 7 R B 1.3 | Final conc
CER T T I T S T/ ;S a 102" | ngmi
248 25 263 238 1252 1 T%% 500
493 U300 524 . 494 501 i3
TS T 56 782 T T 949 | 766
976 T 989 1038 978 1 993 T Y017
Validated ranges — approximate concentrations
Serum PFOS PFOSA PFOSAA EtFOSE-OH PFOSEA MS5356
Rabbit 5.00-1000 f 5.00-1000 | ~ 5.00-1000 | 5.00-1000 ] 5.00-1000 [ 5.00-1000
Bovine Estimates only. Use values for rabbit.
Rat Estimates only. Use values for rabbit.
Monkey & Plasma | Estimates only. Use values for rabbit.
Human Estimates only. Use values for rabbit.
Attachment C: lon Pair Standard Curves ETS-8-4.1 Page 14 of 14
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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: 4/ 9’0/9‘?

Author: Lisa Clemen, Robert Wynne

Approved By:

1}{ ‘% | “/z2c,

Laboratory Manager Date
wa/cv /74.______, 7/2-() /51'-’
Group Leader Date

Ksn A C&mu- 0‘{/10/‘?9

Technical Reviewer Date

1.0 SCOPE AND APPLICATION

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

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

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

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

3.0 DEFINITIONS

3.1 Atmospheric Pressure lonization (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 fonization (APcI), Thermospray, etc. The ionization process in these
techniques occurs at atmospheric pressure (i.e., not under a vacuum).

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

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

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

3.5 Mass Lynx Software: System software designed for the specific operation of these Quattro
II triple quadrupole systems. Currently MassLynx has Windows 95 and WindowsNT 4.0
versions. All versions are similar. For more details sce the manual specific to the instrument
(Micromass Quattro II triple quadrupole MassLynx or MassLynx NT User’s Guide).

4.0 WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

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

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

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

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

4.2.2 Do not run solvent pumps to dryness.

S.0 INTERFERENCES

5.1 To minimize interferences when analyzing sampies, 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 inthe raw data as method deviations.

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

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

7.0 SUPPLIES AND MATERIALS

7.1 Supplies

7.1.1 High punty grade nitrogen gas regulated to approximately 100 psi (House air
system)

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

7.1.3 Capped autovials or capped 15 mL centrifuge tubes

8.0 REAGENTS AND STANDARDS
8.1 Reagents

8.1.1 Methanol, HPLC grade or equivalent

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

8.1.3 Ammonium acetate, reagent grade or equivalent
8.2 Standards

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

9.0 SAMPLE HANDLING

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

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

3M Environmental Laboratory Pag 4



3m Medical Department Study: T-6295.7 Report No. FACT TOX-030

laboratory Request Numbexr-U2279

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

10.0 QUALITY CONTROL

10.1 Solvent Blanks, Method Blanks and Matrix Blanks
10.1.1 'Solvent.blanks, method blanks and matrix blanks are prepared and analyzed with

each batch to determine contamination or carryover.

10.1.2 Analyze a method blank and a matrix blank prior to each calibration curve.

10.2 Matrix Spikes
10.2.1 Matrix spikes are prepared and analyzed to determine the matrix effect on the

recovery efficiency. _

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

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

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

10.3 Continuing Calibration Verifications
10.3.1 Continuing calibration verifications are analyzed to verify the continued accuracy

of the calibration curve.

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

11.0 CALIBRATION AND STANDARDIZATION

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

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

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

ETS-8-5.1 Page 4 of 9
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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,

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

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

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

12.2.2.1 Sample size = 10 uL injection
12.2.2.2 Inject/sample = |

12.2.2.3 Cycle time = 13.5 minutes
12.2.2.4 Solvent ramp =

Time MeOH 2.0 mM
Ammonium acetate
0.00 min. 40% 60%
8.50 min. 90% 10%
11.0 min. 90% 10%
| 12.0 min. 40% 60%

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

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

ETS-8-5.1 Page 5 of 9
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12.3.3 Check the stainless steel capillary at the end of the probe. Use an eyepiece to check
the tip. The tip should be flat with no jagged edges. If the tip is found to be
unsatisfactory, disassemble the probe and replace the stainless steel capillary.

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

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

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

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

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

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

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

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations:

13.1.4 Calculate matrix spike percent recoveries using the following equation:

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

13.1.5 Calculate percent difference using the following equation:

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

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

(ng/mL):

(ng of PFOS calc. from std. Curve x_Dilution Factor) x 1 ug
(Initial Volume of matrix (mL) + mL of Surrogate Standard) 1000 ng
Final Volume (mL)
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14.0 METHOD PERFORMANCE

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

14.2 Solvent Blanks, Method Blanks, and Matrix Blanks

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

14.3 Calibration Curves

14.3.1 The  value for the calibration curve must be 0.980 or better.
14.4 Matrix Spikes

-

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

14.5 Continuning Calibration Verifications

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

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

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

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

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

16.0 RECORDS

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

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

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

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

ETS-8-5.1 Page 7 of 9
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16.5 Summarize data using suitable software (Excel 5.0) and store in the study folder, see
Attachment A for an example of a summary spreadsheet.

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

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

18.0 REFERENCES

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

18.2 ETS-9-24.0, “Operation and Maintenance of the Micromass Atmospheric Pressure
Ionization/Mass Spectrometer Quattro 11 triple quadrupole Systerns”

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

19.0 AFFECTED DOCUMENTS

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

20.0_REVISIONS

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

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

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

Study:

Test Material:

Matrix/Final Solvent:
Method/Revision: .
Analytical Equipment System Number:
Instrument Software/Version:
Filename:

R-Squared Value:

Slope:

Y Intercept:

Date of Extraction/Analysw
Date of Analysis/Analyst:

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

Slope: Taken from linear regression equation.

Group/Dose: Taken from the study folder.

Sample#: Taken from the study folder.

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

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

Dilution Factor: Taken from the study folder.

Final Conc. (ug/mL): Calculated by dividing the initial volume from the concentration
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3M ENVIRONMENTAL LABORATORY

METHOD

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

Method Number: ETS-8-4.0 Adoption Date: 3/, 1

- Revision Date:

Author: Lisa Clemen, Glenn Langenburg

Approved By:
Laboratory Manager’ Date
Virdow 3/1/95
Gro’up Leader Date
AWV VR 1] s
Technical Reviewer Date

1.0 SCOPE AND APPLICATION

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

1.2 Applicable compounds: Fluorochemical surfactants or other fluorinated compounds.

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

2.1

This method describes the procedure for extracting potassium perfluorooctanesulfonate

(PFOS) or other flucrochemical surfactants from serum using an ion pairing reagent and

5.0 mL of methyl-zert-butyl ether (MtBE). In this method, seven fluorochemicals were
extracted: PFOS, PFOSA, PFOSAA, EtFOSE-OH, PEOSEA, M556, and surrogate
standard (see 3.0 Definitions). An ion pairing reagent is added to the sample and the
analyte ion pair is partitioned into MtBE. The MIBE extract is removed and put onto a
nitrogen evaporator until dry. Each extract is reconstituted in 1.0 ml of methanol, then
filtered through a 3 cc plastic syringe attached to a 0.2 um nylon filter into glass
autovials.

3.0 _DEFINITIONS

3.1 PFOS: perfluorooctanesulfonate (anion of potassium salt) CgF;7SO5"
3.2 PFOSA: perfluorooctane sulfonylamide CgF,7S0O,NH,
33 PFOSAA: perfluorooctane sulfonylamido (éthyl)acetate CsF17SO:N(CH,CH3)CH,CO-
34 EtFOSE-OH: 2(N-ethylperfluorooctane sulfonamido)-ethyl alcohol
CsF7SO,N(CH,CH;)CH,CH,0OH
35 PFOSEA: perfluorooctane sulfonyl ethylamide CsF17SO,N(CH.CHy)H
3.6 MS556: CgF(7SO.N(H)(CH,COOH)
3.7 Surrogate standard: 1H-1H-2H-2H perfluorooctane sulfonic acid
4.0 WARNINGS AND CAUTIONS
4.1 Health and safety warnings
4.1.1 Use universal precautions, especially laboratory coats, goggles, and gloves when
handling animal tissue, which may contain pathogens.
3.0 INTERFERENCES
5.1 There are no interferences known at this time.,

6.0 EQUIPMENT

6.1

3M Environmental Laboratory q\w Pa

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)
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7.0 SUPPLIES AND MATERIALS

7.1 Gloves

7.2 Eppendorf or disposable pipettes

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

7.5 [-CHEM vials, glass, 40 mL glass

7.6 Centrifuge tubes, polypropylene, 15 mL

7.7  Labels

7.8 Oxford Dispenser — 3.0 to 10.0 ml

7.9  Syringes, capable of measuring 5 pL to 50 uL

7.10  Graduated pipettes

7.11  Syringes, disposable plastic, 3 cc
7.12  Syringe filters, nylon, 0.2 pm, 25 mm
7.13  Timer

7.14  Crimp cap autovials and caps

7.15  Crimpers

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

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

8.0 REAGENTS AND STANDARDS

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

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

8.3  Tetrabutylammonium hydrogen sulfate(TBA), Kodak or equivalent

8.4 Sodium carbonate (Na,CO4), I.T. Baker or equivalent

8.5 Sodium bicarbonate (NaHCO3), J.T. Baker or equivalent

8.6 Methyl-T-Butyl Ether, Omnisolv, glass distilled or HPLC grade

8.7 Methanol, Omnisolv, glass distilled or HPLC grade

8.8 Serum or blood, frozen from supplier

8.9  Fluorochemical standards
8.9.1 PFOS (3M Specialty Chemical Division), molecular weight = 538
8.9.2 PFOSA (3M Specialty Chemical Division), molecular weight = 499
8.9.3 PFOSAA (3M Specialty Chemical Division), molecular weight = 585
8.9.4 E!FOSE-OH (3M Specialty Chemical Division), molecular weight = 570
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PFOSEA (3M Specialty Chemical Division), molecular weight = 527
M3556 (3M Specialty Chemical Division), molecular weight = 557

Surrogate standard: 4-H, perfluorooctane sulfonic acid (I-H,1-H, 2-H, 2-H
CsF13S03H) molecular weight = 428

Other fluorochemicals, as appropriate

8.10 Reagent preparation

8.10.1

8.10.2

8.10.3

8.10.4

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

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

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

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

0.25 M sodium carbonate/sodium bicarbonate buffer (Na,COv/NaHCOs3): Wei gh
approximately 26.5 g of sodium carbonate (Na>,COs) and 21.0 g of sodium
bicarbonate (NaHCO;) into a 1 L volumetric flask and bring to volume with Milli-
Q™ water. StoreinalL Nalgene bottle.

8.11 Standards preparation

8.11.1
8.11.2

8.11.3

8.11.4

8.11.5

8.11.6

8.11.7

3M Environmental Laboratory

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-OH.)

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

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

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

Dilute working standard 1 with methanol for a working standard 2 solution of
approx. 5.0 ppm.

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

ETS-8-4.0 Page 4 of 13
Extraction of PFOS from Serum

I /o2




3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

8.12 Surrogate stock standard preparation

8.12.1 Weigh approximately 50-60 mg of surrogate standard 1-H,1-H, 2-H, 2-H,
CsF13503H into a 50 ml volumetric flask and record the actual weight.

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

8.12.3 Prepare a surrogate working standard. Transfer approximately 1 m} of surrogate
stock to a 10 ml volumetric flask and bring to volume with methanol for a
working standard of 100 ppm. Record the actual volume transferred.

9.0_SAMPLE HANDLING

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

10.0_QuALITY CONTROL
10.1 Method blanks and matrix blanks

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

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

10.2  Matrix spikes

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

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

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

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

10.3  Continuing calibration checks

10.3.1 Prepare and analyze continuing calibration check samples to ensure the accuracy
of the initial calibration curve. If the percent difference between the initial curve
and the continuing check differ by >30%, re-analyze samples analyzed after the
last acceptable check.

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

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

10.3.4 The expected concentrations fall within the mid-range of the initial calibration
curve. Additional spikes may be included that fall in the low-range of the initial
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calibration curve. This is necessary if the analyst must quantitate using only the
low end of the calibration curve (for example, 5 ppb — (00 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
11.1.2

11.1.3

11.1.4

11.1.5

11.1.6

Transfer I mL of serum to a 15 mL centrifuge tube.

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

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

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

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

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

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

To each standard, blank, or continuing check, add appropriate amount of surrogate
working standard for the concentration to fall within the calibration curve range 5 ppb -
1000 ppb.

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-8-4.0 Page 6 of 13
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Table 1
Approximate spiking amounts for standards and spikes
Using 1.0 ml of matrix
Working standard uL Approx. final conc. of
(approx. conc.) analyte in matrix
T - Blank
0.500 ppm 10 0.005 ppm
0.500 ppm 20 0.010 ppm
5.00 ppm 5 0.025 ppm
5.00 ppm 10 0.050 ppm
5.00 ppm 20 0.100 ppm
50.0 ppm 5 0.250 ppm
50.0 ppm 10 0.500 ppm
50.0 ppm 15 0.750 ppm
50.0 ppm 20 . 1.00 ppm

12.0 PROCEDURE

12.1  Obtain frozen samples and allow to thaw.

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

12. Return samples to freezer after extraction amount has been removed,

12.4  Record the volume on the extraction worksheet.

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

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

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

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

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

12.10 Using an Oxford Dispenser, add S mL methyl-tert-buty] ether.

12.11 Cap each sample and put on the shaker for 20 minutes.

12.12 Centrifuge for 20 to 25 minutes at approximately 3500 rpm, until layers are well
separated.

12.13 Remove 4.0 mL of the organic layer to a clean 15 mL centrifuge tube. Label this fresh
tube with the same information as in 12.5.

ETS-8-4.0 Page 7 of 13
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12.14 Put each sample on the analytical nitrogen evaporator until dry, approximately 1 to 2
hours.

12.15 Add 1.0 mL or other appropriate volume of methano! to each centrifuge tube using a
graduated pipette. Methanol volume to add equals the initial volume of sample used for
the extraction.

Note: If the initial volume is less than 0.500 mL the final methanol volume wil equal 1.0 mL.
12.16 Vortex mix for 30 seconds.

12.17 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.

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

12.19 Cap and store extracts at approximately 4 °C until analysis.

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

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations

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

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

Final Concentration (ug/mL) of PFOS in matrix

14.0 METHOD PERFORMANCE

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

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

14.2.1 Method blanks and matrix blanks.

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

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

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

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

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

17.0 ATTACHMENTS

17.1  Attachment A, Extraction worksheet

17.2  Attachment B, MDL/LOQ values and summary

17.3  Attachment C, Calibration standard concentration worksheet

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

19.0 AFFECTED DOCUMENTS

19.1  ETS-8-5.0, “Analysis of Serum or Other Flhid Extracts for Fluorochemicals using
HPLC-Electrospray Mass Spectrometry”

20.0 REVISIONS

Revision Revision
Number Reason For Revision Date
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Extraction Worksheet ETS-8-4.0

Study #/matrix | Surrogate Std FC-Mix FC-Mix FC-Mix Date and
approx.  ppm approx. 0.5 ppm approx. 5 ppm approx. 50 ppm Initials for
actual pPEM actual ppm actual  ppm actual ppm Sid. or
# # # Comments

]
' Studv number whers the ariginal worksheet 15 located
Blank Std # amount = mL
| Serum Extraction Methed Date & Initialy
Vortex 15 sec,
Pipette Matrix Volume m]
Pipettc 1 ml of 0.5 M TBA, pH (. Sid. #
Pipette 2 mi of 0.25 Na.C0O,/0.25M NaHCO, buffer Sid #
Dispense 5 ml of methyl-t-buty! ether TN-A-
Shake 20 min.
Centrifuge 20-25 min. Centrifuge speed;
Remove a 4 mlL aliguot of organic layer
ut itrogen Eva tor t n vaporatgr #: Temperature:
Add _methanol Valume ml TN-A-
Vortex 30 seg
Filter using a 3cc B-D syringe with a 0. lterinto a 1.5 ml autgsample vial
MS/MSD/___ Cont. Checks: Spiked uL of a ppm std ( ) for a final concentration of
ppm. MS/MSD used sample . Cont. Checks used same matrix as for std curve.
Surrogate Standard: Spiked uL of a ppm std ( ) to all samples, standards. and blanks

Attachment A
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;f Compound MDL | LOQ | Linear Calibration Range (LCR) T
! (ppb) | (ppb) | Approximate concentrations to be used for preparing the
Standard Calibration Curve !
PFOS 4.76 15.2 |5 ppb - 1000 ppb ]
| PFOSA 2.89 9.19 | 5 ppb - 1000 ppb
PFOSAA 2.94 | 9.33 |5 ppb- 1000 ppb
EtFOSE-OH 13.2 41.9 | 5 ppb- 1000 ppb
MS556 12.6 | 40.2 |5 ppb - 1000 ppb
PFOSEA 11.1 354 |5 ppb - 1000 ppb

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

Please see Attachment C (LO

information.

Ion Pairing Extraction of

Q Summary) and MDL study in ETS-8-4.0 & 5.0-V-1 for further

Fluorochemicals from Serum and Analysis by API/MS(MS)

Summary Table: Limits of Quantitation

Compound Matrix MDL LOQ Low std High std
PFOS All 4.76 15.2 25.1 1002
PFOSA All 2.89 9.19 25.0 1000
PFOSAA All 2.94 9.33 25.0 998
EWFOSE-OH* All 13.2* 41.9* 50.0 1000
PFOSEA All 12.6 40.2 25.0 1000
M556 All 11.1 35.4 25.0 1000

*MDL and LOQ are estimates only for EtFOSE-OH.

Attachment B: MDL/LOQ

3M Environmental Laboratory
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Compound: PFOS
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Prepared Range of LCR from Range of LCR from Range of LCR from |
' Serum range of average ave curve low std low std high sid high sid J
. matrix standards curve curve curve curve curve J
'L {ppb) (ng/ml) 1 (ppd) (ng/mL) (ppb) (ng/mL) | (ppb) (n@/mL) _ (ppb) (ng/mL) {ppb) ing/ml) _ (pob) tnermly |
y Rabbit i 1.00-1002 | 1.00-1002 25.1-1002 | S.01- 250 5.01-250 100 - 1002 100 - 1002
Compound: PFOSA ~
Prepared Range of LCR from Range of LCR from Range of LCR from
Serum range of average ave curve low std low std high std high std
matrix standards curve curve curve curve curve
(ppb) (ng/mL) 3 (ppb) (ng/mL)  (ppb) (ng/mL) | (ppb) (ng/mL}  (ppb) (ng/mL) (ppb)_(ng/mL)  (ppb} (np/mL)}
| Rabbit 1.00- 1000 | 1.00-1000 10.0-1000 | 5.00- 100 5.00- 100 25.0-1000  25.0- 100O
(-
Compound: PFOSAA
Prepared Range of LCR from Range of LCR from Range of LCR from
Serum range of average ave curve low std low std high std high sid
| matrix standards curve curve curve curve curve
! _(ppb) (ng/mL) { (ppb) (ng/mL) _ (ppb) (ng/mL) | (ppb) (ng/mL) _ (ppb) (ng/mL) | (ppb) (ng/mL)  (ppb) (ng/mL)
| Rabbit 1.00 - 998 1.00 - 998 25.0-998 4.99 - 250 9.98 - 250 49.9 - 998 99.8 - 998
L
Compound: EtFOSE-OH
Prepared Range of LCR from Range of LCR from Range of LCR fromj
Serum range of average ave curve low std low std high std high std
matrix standards curve curve curve curve curve
(ppb) (nmlL) { (ppb) (ng/mL) (ppb) (ne/mL) | (ppb) (ng/mL) (ppb) (ng/mL) | (ppb) (ne/mL) (ppb) (ng/mL)
|
Rabbit 1.00-1000 ¢ 1.00-1000 50.0-1000 | 5.00- 100 10.0-100 | 50.0- 1000 100 - 1000
L
Compound: PFOSEA
Prepared Range of LCR from Range of LCR from Range of LCR from
. Serum range of average ave curve low std low std high std high std
i matrix standards curve curve curve curve curve
(ppb) (ng/mL) | (ppb) (ng/mL) (ppb) (ng/mL) | (ppb) (ne/mL} (ppb) (ng/mL) | (opb) (ng/mL) (ppb) (ng/mL)
LE?bb“ 1.00- 1000 | 1.00-1000 25.0- 1000 5.00 - 250 5.00-250 50 - 1000 50 - 1000
Compound: M556
Prepared Range of LCR from Range of LCR from Range of LCR from
Serum range of average ave curve low std low std high std high std
matrix standards curve curve curve curve curve
(ppb) (ng/mL) | (ppb) (ng/mL)  (ppb) (ng/mL) {ppb) (ng/ml)  (ppb) (ng/mL) | ippb) (ng/mL) {ppb) (ng/mL)
Rabbit 1.00- 1000 | 1.00-1000 25.0- 1000 5.00 - 100 5.00 - 100 100 - 1000 100 - 1000
Attachment B: MDL/LOQ ETS-8-4.0 Page 12 0f 13
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Ion Pair Standard Curves - Fluids
Standard number:
Equipment number:
Final solvent and TN:
Blank fluid/identifier:

Prep date(s):
Analyte(s):
Sample matrix:

Method/revision:

Target analyte(s): R

FC mix std approx. 0.500 ppm:
FC mix std approx. 5.00 ppm:
FC mix std approx. 50.0 ppm:
Surrogate std approx. 100 ppm:

Actual concentrations of standards in the FC mix

PFOS PFOSA PFOSAA EtFOSE PFOSEA M556 All All
Std conc  Std conc Std conc Stdconc  Std conc Std conc Amt Final vol
ug/mL ug/mL ug/ml. ug/mL ug/mL ug/mL spiked mL ml
__0.500 0507 0532 0501 ' 0521 0501 | 0010 L Lois
0.560 0507 ¢ 0.532 0.501 0.521 0501 4 0020 1.025
200 307 L S3 S0l Tsa sl 0005 oo
__5.00 5.07 5.32 Posor b s i 5.0 ..boio 1015
_.5.00 5.07 i 5.32 501 ' 521 _s.01 0.020 1.025
...30.0 50.1 I 53.2 50.1 52.1 50.1_ 1 0.0
L300 S0 TSI TTTsgn | sad 50.1 _ [ 0010 Ty
..500 ¢+ 501 _ 53.2 501 | 521 3501 1 o0l 1
| 50.0 50.1 53.2 50.1 1 8521 | s0.1

Calculated concentrations of standards in the sample matrix

PFOS PFOSA PFOSAA EtFOSE PFOSEA V556 Surrogate All
Final conc  Final conc  Final conc Finalconc  Finalconc  Final conc Std conc Amt spiked
ng/ml ng/mL ng/ml ng/mL ng/mlL ng/ml. ng/mL ml
493 5.00 524 | 494 | so1 513 1100 0.005
8.76 ’ 9.89 ... l04 9.78 : 9.93 102
_..248 1 25 26.3 248 252 25.8 | Surropate
493 " 500 52.4 494 5001 51.3 | Final conc
. 97.6 _l._.989 104 97.8 99.3 102 ng/mL
248 i 251 L..263 248 252 258 500
493 ! 500 I 524 ~ 4594 501 51 3
BS P T46 82 737 749 766
976 989 1038 978 993 1017
Validated ranges — approximate concentrations
Serum PFOS PFOSA PFOSAA EtFOSE.-OH PFOSEA MS556
Rabbit 25.1-1002 | 25.0-1000 | 25.0-998 | 50.0-1000 j 250-1000 | 25.0-1000
Bovine Estimates only. Use values for rabbit.
Rat Estimnates only. Use values for rabbit,
Monkey Estimates anly. Use values for rabbit.
Human Estimates only. Use values for rabbit.
Atachment C: Ion Pair Standard Curves ETS-8-4.0
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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-8-50 Adoption Date: >/ 1B,

Revision Date:

Author: Lisa Clemen, Robert Wynne

Approved By:
!
Laboratory ManAger ’ o Date
/a;/-c /A 2/1/9]
Group Leader Date
Ao i Cumsn 1/1] %
Technical Reviewer Date

1.0 SCOPE AND APPLICATION

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

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

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

Word 97 SR-| ETS-8-5.0 Page ! of 9
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2.0 SUMMARY OF METHOD

2.1 This method describes the analysis of fluorochemical surfactants extracted from serum,
using HPLC-electrospray/mass spectrometry, or similar system as appropriate. The
analysis is performed by monitoring a single ion characteristic of a particular
fluorochemical, such as the potassium perfluorooctanesulfonate (PFOS) anion, m/z= 499.
Samples may also be analyzed using an API-ES/MS/MS system to further ver; fy
compound identification.

3.0 DEFINITIONS

3.1 Atmospheric Pressure Ionization (API): The Micromass Quattro II systems allow for
various methods of ionization by utilizing various sources, probes, and interfaces. These
include but are not Jimited to: Electrospray Ionization (ESI), Atmospheric Pressure chemical
lonization (APcl), 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 ionization occurs through the production of tiny charged droplets in a
strong electrical field.

3.3 Mass Spectrometry, Mass Spectrometer (MS), Tandem Mass Spectrometer (MS/MS):
The API Quattro IT 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 I1
systems (post 1998) utilize a “Z-spray” conformation. The spray emitted from a probe is
orthogonal to the cone aperture. In the conventional conformation it is aimed directly at the
cone aperture, after passing through a tortuous pathway in the counter electrode. Though the
configuration is different, the methods of operation, cleaning, and maintenance are the same.
However, Z-spray components and conventional components are not compatible with one
another, but only with similar systems (i.e. Z-spray components are compatible with some
other Z-spray systems, etc.)

3.5 Mass Lynx Software: System software designed for the specific operation of these Quattro
I 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 I 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. 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-8-5.0 Page 2 of' 9
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4.2 Cautions:

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

4.2.2 Do not run solvent pumps to dryness.

-

5.0 INTERFERENCES

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

6.0 EQUIPMENT

6.1 Equipment listed below may be modified in order to optimize the system.

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

7.0 _SUPPLIES AND MATERIALS
7.1 Supplies

7.1.1  High purity grade nitrogen gas regulated to approximately 100 psi (House air
system)

7.1.2 HPLC analytical column, specifics to be determined by the analyst
7.1.3 Capped autovials or capped 15 ml centrifuge tubes

8.0 REAGENTS AND STANDARDS
8.1 Reagents

8.1.1 Methanol, HPLC grade or equivalent

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

8.1.3 Ammonium acetate, reagent grade or equivalent
8.2 Standards
8.2.1 Typically two method blanks, two matrix blanks, and eightcen matrix standards are
prepared during the extraction procedure. See ETS-8-4.0.

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 until analysis can be performed.

ETS-8-5.0 Page 3 of 9
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10.0 QuaLITY CONTROL

10.1

10.2

10.3

11.0

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

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

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

10.2.3 See Section 13 to calculate percent recovery.
Continuing Calibration Checks

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

10.3.2 See Section 13 to calculate percent difference.

CALIBRATION AND STANDARDIZATION

11.1

11.2

11.3

11.4

12.0

Analyze the extracted matrix standards prior to and following each set of extracts. The
mean of two standard values, at each standdrd concentration, will be plotted by linear

regression (r’)for the calibration curve using MassLynx or other suitable software.

The * value for the data should be 0.980 or greater. Lower values may be acceptable at the
discretion of the analyst and approval of the Project Lead.

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

For purposes of accuracy when quantitating low levels of analyte, it may be necessary to
use the low end of the calibration curve rather than the full range of the standard curve.
Example: when attempting to quantitate approximately 10 ppb of analyte, generate a
calibration curve consisting of the standards from S 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.

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

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

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

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

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

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

12.2.2.3 Cycle time = 13.5 minutes

12.2.2.4 Solvent ramp =

| Time MeOH 2.0 mM
Ammonium acetate
0.00 min. 40% 60%
7.5 min. 90% 10%
11.0 min. 90% 10%
11.5 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.

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

12.3.4 Set HPLC pump to “On". Set the flow to 10 - 500 ul/min or as appropriate.
Observe droplets coming out of the tip of the probe. Allow to equilibrate for ;
approximately 10 minutes.
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12.3.5 Turn on the nitrogen. A fine mist should be expelled with no nitrogen leaking
around the tip of the probe.

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

12.3.7 Carefully guide the probe into the opening. Insert probe until it will not g0 any
further. Connect the voltage cables to the probe.

12.3.8 Record tune parameters in the instrument log.

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

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

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations:

13.1.4 Calculate matrix spike percent recoveries using the following equation:

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

13.1.5 Calculate percent difference using the following equation:

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

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

(ng of PFQS calc. from std. Curve x Dilution Factor) x 1pg
(Initial Volume of matrix (ml) + ml of Surrogate Standard) 1000 ng
Final Volume (mL)

14.0 METHOD PERFORMANCE

14.1 Method Detection Limit (MDL) and Limit of Quantitation (LOQ) are method, analyte, and
matrix specific. Please see ETS-8-4.0, Attachment B, for a listing of current validated
MDL and LOQ values.
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14.2

14.3

144

14.5

15.0
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Method Blanks and Matrix Blanks

14.2.1 Methed blanks and matrix blanks will be analyzed with each sample set for
possible contamination or carryover. Values are expected to fall below the lowest
standard in the calibration curve.

Matrix Spikes

14.3.1 Matrix spikes are analyzed with each sample set and the percent recoveries are
expected to fall within + 30% of the spiked concentration.

Continuing Calibration Checks

14.4.1 Continuing calibration checks are analyzed at a minimum of after every 10 samples
with each sample set. The percent recoveries are expected to fall within + 30% of
the spiked concentration.

If any criteria listed in the method performance section isn’t met, maintenance may be
performed on the system and samples reanalyzed or other actions as determined by the
analyst. All actions will be documented in the instrument runlog, the maintenance log, or
on the summary sheet with the sample results.

POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1

16.0

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

RECORDS

16.1

16.2
16.3
16.4
16.5

16.6
16.7

17.0

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

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

Copy instrument runlog pages, including instrument parameters and sample results, and
store in appropriate study folder.

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

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

TABLES, DIAGRAMS, FLOWCHARTS, AND VALIDATION DATA

17.1
17.2

Attachment B: ETS-8-5.0 Data reporting spreadsheet.
The validation report associated with this method is ETS-8-4.0 & 5.0-V-1.
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18.0 REFERENCES

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

19.0 AFFECTED DOCUMENTS

19.1 ETS-8-4.0, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry”

20.0 REVISIONS

Revision Revision
Number. Reason For Revision Date
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Attachment A

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 Analvsis/Analvst;

Group Sample# Concentration Initial Vol. Dilution Final Conc.
| Dose ug/mL,_ _ mL_ Factor ug/mL

Slope: Taken from linear regression cquation.

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. (wue/mL): Calculated by dividing the initial volume from the concentration
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3M ENVIRONMENTAL LABORATORY

METHOD

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

Method Number: FACT-M-1.0 Adoption Date: $/2( /g7

Revision Date: 4/ 4

Author: Lisa Clemen

Approved By:

Laboratory Manager Date
k’t\/f)‘r//&\ }q"—————* /20 ¥
Group Leader Date
(}(}« A Lhm 5/22/47
Technical Reviewer Date

1.0 SCOPE AND APPLICATION

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

1.2 Applicable Compounds: Fluorochemical surfactants or other fluorinated compounds.

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

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

plastic syringe attached to a 0.2 pm filter into glass autovials.

3.0 DEFINITIONS

3.1 None.

4.0 WARNINGS AND CAUTIONS

4.1 Health and Safety Warnings:

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

pathogens.

5.0 INTERFERENCES

5.1  There are no known interferences at this time.

6.0 EQUIPMENT

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

acceptable.

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

6.1.3 Centrifuge, Mistral 1000 or [EC

6.1.4 Shaker, Eberbach or VWR

6.1.5 Nitrogen Evaporator, Organomation

6.1.6 Balance

7.0 SUPPLIES AND MATERIALS

7.1 Gloves

7.2 Dissecting scalpels

7.3 Eppendorf or disposable pipettes

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

7.6 40 mL glass I-CHEM vials

7.7  Plastic sampule vials, Wheaton, 6 mL

7.8 Polypropylene centrifuge tubes, 15 mL

7.9 Labels

FACT-M-1.0
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7.10 Syringes, capable of measuring 10 HL to SO uL
7.11 Glass, type A, volumetric pipettes

7.12 Graduated pipettes

7.13 Electronic pipettor, Eppendorf or equivalent
7.14 Timer

7.15 Disposable plastic 3 cc syringes

7.16 Filters, nylon syringe filters, 0.2 um, 25 mm
7.17 Crimp cap autovials

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

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

8.0 REAGENTS AND STANDARDS
8.1 Reagents

8.1.1 Sodium Hydroxide (J.T Baker or equivalent), (NaOH) 10N: weigh approximately
200 grams NaOH. Pour into a 1000 mL beaker containing 500 liters (L) Milli-Q™
water, mix until all solids are dissolved. StoreinalL nalgene bottle.

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

8.1.3 Tetrabutylammonium hydrogen sulfate (Kodak or equivalent), (TBA) 0.5M: Weigrlyg4
approximately 169 grams of TBA into a 1 L volumetric containing 500 L Milli-Q
water. Adjust to pH 10 using approximately 64 mL 10N NaOH and dilute to
volume with Milli-Q™ water. Add NaOH slowly while adding the last 1 mL of
NaOH because the pH changes abruptly. Storeinal L nalgene bottle.

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

8.1.4 Sodium carbonate/Sodium Bicarbonate Buffer (J.T. Baker or equivalent),
(Na,COy/NaHCO,) 0.25M: Weigh approximately 26.5 g of sodium carbonate
(Na,CO,) and 21.0 g of sodium bicarbonate (NaHCO,) into a 1 L volumetric flask
and dilute to volume with Milli-Q™ water. Storeina 1 L nal gene bottle,

8.1.5 PFOS (3M Specialty Chemical Division), molecular weight = 538.
8.1.6 Ethyl Acetate, Omnisolv, glass distilled or HPLC grade.

8.1.7 Methanol, Omnisolv, glass distilled or HPLC grade.

8.1.8 Liver and control liver, received frozen from testing laboratory.

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

8.2 Standards

8.2.1 Prepare PFOS standards for the standard curve.
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8.2.2  Weigh approximately 100 mg of PFOS into a 100 mL volumetric flask and record
the actual weight.

8.2.3 Bring to volume with methanol for a stock standard of approximately 1000 ppm

(ug/mL).

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

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

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

9.0 SAMPLE HANDLING

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

10.0 QuALITY CONTROL
10.1 Matrix Spikes

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

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

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

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

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

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

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

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

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

11.1.3 See section 13.0 to calculate the actual density of liver.
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11.1.4 Add I mL of homogeneous solution to a 15 mL centrifuge tube. Re-suspend
homogeneous solution by shaking between aliquots while preparing a total of
sixteen 1 mL aliquots of homogeneous solution in 15 mL centrifuge tubes.

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

) Table 1
Approximate Spiking Amounts for Calibration Standards
Working Standard ne Approx. final conc. of

(Approx. Conc.) PFOS in liver
- - Blank

050 ppm 4 : 0.010 ppm

0.50 ppm 20 0.050 ppm

0.50 ppm 40 0.100 ppm

5.0 ppm 10 | 0.250 ppm

5.0 ppm 20 0.500 ppm

5.0 ppm 30 0.750 ppm

50 ppm 4 1.000 ppm

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

11.2 Extract spiked liver homogenates following 12.14-12.24 of this method. Use these
standards to establish each initial curve on the mass spectrometer. -+

12.0 PROCEDURES

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

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

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

12.4 Record the liver weight in the study notebook.

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

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

12.8 Rinse the probe into the sample with 2.5 mLs water using a pipette.
12.9 Take the grinder apart and clean it with methanol after each sample. Follow AMDT-EP-22.
12.10 Cap the sample and vortex for 15 seconds.
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12.11 Pipette. I mL homogenate into a 15 mL polypropylene centrifuge tube. Label the centrifuge
tube with the identical information as the sampule vial. (See Worksheet for documenting
the remaining steps.)

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

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

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

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

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

12.18 Remove 4 mLs of organic layer, using a 5 mL graduated glass pipette, to a clean 15 mL
centrifuge tube. Label this fresh tube with thé same information as in 12.5.

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

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

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

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

12.24 Cap and hold for electrospray mass spectrometry analysis.

12.25 Complete the worksheet and tape to page of study notebook.

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations:

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

equation:
gof Liver x Average weight of ten 1 mL aliquots (mg)
(g of Liver + g of Water)
FACT-M-1.0 Page 6 of 8

Extraction of PFOS from Liver

3M Environmental Laboratory .’.‘q /2‘ Pa 18



3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-u2279

13.1.2 Calculate actual concentrations of PFOS in calibration standards using the
following equation:

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

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

14.0 METHOD PERFORMANCE

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

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

I5.1 Sample waste is disposed in bichazard containers, flammable solvent waste is disposed in

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

16.0 RECORDS

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

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

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

19.0 AFFECTED DOCUMENTS

19.1 FACT-M-2, “Analysis of Liver Extracts for Fluorochemicals using HPLC-Electrospray
Mass Spectrometry”

20.0 REVISIONS

Revision Revision
Number. Reason For Revision Date
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Extraction Worksheet for FACT-M-1

Study # Sample PFOS PFOS PFOS Date and
Number approx. 0.5 ppm | approx. 5 PPm | approx. 50 ppm | Initials
set # actual ppm | actual ppm | actual ppm | for Sud.
#W #W #W
- H.O Blank . : ;
- Liver Blank - - -

tudy number where the original worksheet is located
Blank Liver Homogenate: Std # Liver amount = o
Liver Extraction Method : Date & Initials
Vortex 15 sec.

Pipette 1 mL of Liver Solution

Pipette | mL of t0.5M TBA, pH 10. Std. #

Pipette 2 mL of 0.25 Na3C03/0.25M NaHCO3 Buffer  Std. #

Pipette S mL of Ethyl Acctate TN-A-

Shake 20 min.

Centrifuge 20-25 min. Centrifuge Speed

Remove a 4 mL aliquot of orpanic laver

Put on Nitrogen Evaparator to dryness Evaporator Temperature
Add 1.0 mL of Methanol TN-A-

Vortex 30 sec.

Filter using a 3cc B-D svringe with a 0.2um SRI filter into a 1.5 mL autosamole vial
MS/MSD/__ Cont. Checks. Spiked uL ofa ppm std ( ) for a final concentration of
ppm. MS/MSD used sample . Cont. Checks used same homogenate as for std curve.
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3M ENVIRONMENTAL LABORATORY

METHOD

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

Method Number: FACT-M-2.0 Adoption Date: 5/)(;/95

Revision Date; A}/'lq

Author: Lisa Clemen

Approved By:

9/ j/ </2 ./O .

S C/74
Laboratory Manager Date
‘//Jw’//t\. /’ﬁ':”———-——- S/elfe 8
Gfoup Leader Date
A A Chmin $/23/%3

Technical Reviewer Date

1.0 SCOPE AND APPLICATION

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

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

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

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

3.0 DEFINITIONS
3.1 None.

4.0 WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

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

4.2 Cautions:

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

4.2.2 Do not run solvent pumps to dryness.

5.0 INTERFERENCES

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

6.0 EQUIPMENT

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

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

7.0 SUPPLIES AND MATERIALS

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

8.0 REAGENTS AND STANDARDS
8.1 Reagents

8.1.1 Methanol, HPLC grade or equivalent.
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8.1.2 Milli-Q™ water, all water used in this method should be Milli-Q™ water and may
be provided by a Milli-Q TOC Plus system.

8.1.3 Ammonium acetate, HPLC grade or equivalent.

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

9.0 SAMPLE HANDLING

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

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

10.0 QuALITY CONTROL
10.1 Matrix Blanks and Method Blanks

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

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

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

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

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

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

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

11.0 CALIBRATION AND STANDARDIZATION

11.1 Analyze the extracted liver standards prior to and following each set of extracts. The mean
of two standard values, at each standard concentration, will be plotted by linear regression
for the calibration curve using MassLynx or other suitable software.
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11.2 The ¢ value for the data should be 0.98 or greater. Lower values may be acceptable at the
discretion of the analyst.

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

12.0 PROCEDURES
12.1 Acquisition Set up

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

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

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

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

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

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

12.2.2.1 Sample size = 10 uL injection with a sample wash
12.2.2.2 Injectsample = |

12.2.2.3 Cycle time = 15 minutes

12.2.2.4 Solvent ramp =

Time MeOH 2.0 mM
Ammonium acetate

0.00 min. 45% 55%

7.5 min. 90% 10%

11.0 min. 90% 10%

11.5 min. 45% 55%

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

12.2.2.5 Press the “Start” button.
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12.3 Instrument Sep-up
12.3.1 Refer to AMDT-EP-31 for more details.
12.3.2 Check the solvent level in reservoirs and refill if necessary.

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

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

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

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

12.3.6.1 Drying gas 250-400 liters/hour

12.3.6.2 ESI nebulizing gas 10-15 liters/hour

12.3.6.3 LC constant flow mode flow rate 10 — 500 ul/min

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

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

12.3.8 Record tune parameters in the instrument log.

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

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

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations:

13.1.1 Calculate matrix spike percent recoveries using the following equation:

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

13.1.2 Calculate percent difference using the following equation:

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

(ug PFOS anion calc. from std curvej
g of liver used for analysis
1000 ug/1 mg

x Total mass of liver (g)

14.0 METHOD PERFORMANCE

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

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

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

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

16.0 RECORDS

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

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

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

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

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

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

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

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

19.1 FACT-M-1.0, “Extraction of Potassium Perfluorooctanesulfonate from Liver for Anal

ySis
Using HPLC-Electrospray/Mass Spectrometry™
20.0 REVISIONS
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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
Daose ug/mL mL

Initial Vol.

Dilution
Factor

Final Conc.
ug/mL

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

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

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

Final Conc. (ug/mL): Calculated by dividing the initial volume from the concentration
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3M ENVIRONMENTAL LABORATORY

METHOD

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

Method Number: FACT-M-1.1 Adoption Date: 05/26/98

Revision Date: 06}0 3 ] 11

Author: Lisa Clemen, Glenn Langenburg

Approved By:
. 4 4
u ey
z / (/ }7/\ - / S / ] 7
Laboratory Manager o Date
% /a/ é?éf——\ L/1/499
Groufn Leader Date
-/):/AA Cimin C_/mf‘i?
Technical Reviewer Date

1.0 SCOPE AND APPLICATION

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

1.2 Applicable Compounds: Fluorochemical surfactants or other fluorinated compounds.

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

2.1 This method describes the procedure for extracting potassium perfluorooctanesulfonate
(PFOS) or other fluorochemicals from liver homogenate using an ion pairing reagent and
5.0 ml of ethyl acetate. In this method, seven fluorochemicals were extracted: PFOS,
PFOSA, PFOSAA, EtFOSE-OH, POAA, PFOSEA, and FC-807 monoester (see 3.0
Definitions). An ion pairing reagent is added to the sample and the analyte ion pair is
partitioned into ethyl acetate. Four ml of extract are removed and put onto a nitrogen
evaporator until dry. Each extract is reconstituted in 1.0 ml of methanol, then filtered
through a 3 cc plastic syringe attached to a 0.2 um nylon filter into glass autovials.

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

3.2 PFOSA: perfluorooctane sulfonylamide C,F,,SO,NH,
3.3 PFOSAA: perfluorooctane sulfonylamido (ethyl)acetate C,F 1»SO,N(CH,CH,)CH,CO,’

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

3.5 POAA: perfluorooctanoate (anion of ammonium salt) C,F ,COO
3.6 PFOSEA: perflucrooctane sulfonyl ethylamide C,F,;SO,N(CH,CH,)H
3.7 FC-807 monoester C,F,,S O,N(CH,CH,)CH,CH,0-PO,H)

3.8 Surrogate standard 1H,1H,2H,2H perfluorooctane sulfonic acid

4.0 WARNINGS AND CAUTIONS

4.1 Health and safety warnings:

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

5.0 INTERFERENCES

5.1 There are no known interferences at this time.

6.0 EQUIPMENT

6.1 The following equipment is used while carrying out this method. Equivalent equipment is
acceptable.
6.1.1 Ultra-Turrax with T25 grinder attachment for grinding/dispersing/emulsifying
6.1.2  Vortex mixer, VWR, Vortex Genie 2
6.1.3 Centrifuge, Mistral 1000 or [EC
6.1.4 Shaker, Eberbach or VWR
6.1.5 Nitrogen evaporator, Organomation
6.1.6 Balance, (£0.100 g)
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7.0_SUPPLIES AND MATERIALS

7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
7.10
7.11
7.12
7.13
7.14
7.15
7.16

Gloves

Eppendorf or disposable pipettes

Nalgene bottles, capable of holding 250 ml and 1 L
Wheaton 6 ml Plastic Sampule Vials

Glass, type A, volumetric flasks

40 ml glass I-CHEM vials

Polypropylene centrifuge tubes, 15 ml

Labels

Syringes, capable of measuring 5 uL to 50 pL
Glass, type A, volumetric pipettes

Graduated pipett.es

Electronic pipettor, Eppendorf or equivalent
Timer

Disposable plastic 3 cc syringes

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

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

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

8.0 REAGENTS AND STANDARDS

8.1

8.2
8.3
84
8.5
8.6
8.7
8.8
8.9
8.10

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

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

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

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

Ethyl acetate, Omnisolv, glass distilled or HPLC grade

Methanol, Omnisolv, glass distilled or HPLC grade

Liver tissue, frozen from supplier

Control matrix or blank matrix for standards, QC checks, blanks, etc.
Fluorochemical standards

8.10.1 PFOS (3M Specialty Chemical Division), molecular weight = 538
8.10.2 PFOSA (3M Specialty Chemical Division), molecular weight = 499
8.10.3 PFOSAA (3M Specialty Chemical Division), molecular weight = 585
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8.10.4 EtFOSE-OH (3M Specialty Chemical Division), molecular weight = 571
8.10.5 POAA (3M Specialty Chemical Division), molecular weight = 431
8.10.6 PFOSEA (3M Specialty Chemical Division), molecular weight = 527

8.10.7 FC-807 monoester (3M Specialty Chemical Division). FC-807 is a mixture of
triester, diester, and monoester fluorochemical components. The monoester
molecular weight = 650

8.10.8 Surrogate Standard: 4-H, perfluorooctane sulfonic acid (1-H,1-H, 2-H,2-H
CF,,SO,H) molecular weight = 428

8.10.9 Other fluorochemicals, as appropriate
Reagent preparation

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

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

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

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

8.11.4 0.25M Sodium carbonate/sodium bicarbonate buffer (Na,CO,/NaHCQ,): Weigh
approximately 26.5 g of sodium carbonate (Na,CO,) and 21.0 g of sodium
bicarbonate (NaHCQ,) into a 1 L volumetric flask and bring to volume with Milli-
Q™ water. Store ina 1 L nalgene bottle.

Standards
8.12.1 Prepare PFOS standards for the standard curve.

8.12.2 Prepare other fluorochemical standards, as appropriate. Multicomponent
fluorochemical standards are acceptable (e. 8. one working standard solution
containing 1.00 ppm PFOS, 1.02 ppm PFOSA, 0.987 ppm PFOSAA, and 1.10 ppm
EtFOSE-OH.)

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

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

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

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

8.13 Surrogate stock standard preparation

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

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

8.13.3 Prepare a surrogate working standard. Transfer approximately 0.5 ml of surrogate
stock to a 50 ml volumetric flask and bring to volume with methanol for a working
standard of 10-20 ppm. Record the actual volume transferred.

8.14 Liver homogenate preparation .
Note: The following procedure will be much easier to perform with frozen liver
tissue. Prevent tissue from thawing; keep stored on ice until excising a portion of
i

8.14.1 Weigh 40 g of blank or control liver into a 250 ml Nalgene bottle containing 100
mls Milli-Q™ water. Record the actual weight of liver and total volume of water
used. Grind the liver into a finely dispersed homogenate with an Ultra-Turrax T25
grinder (high speed for approximately 3 minutes or until sufficiently
homogenized). Rinse grinder with an additional 100 ml of MilliQ™ water, to
bring the total volume of water added to 200 ml.

8.14.2 To determine the concentration of the blank liver homogenate, transfer ten 1.0 ml
aliquots of the homogenate to tared polypropylene tubes, and weigh each aliquot
on a balance. The average density of these aliquots is determined and then the
concentration (g of liver/ml of homogenate) can be calculated as follows:

8.14.3

grams (g) of liver] X [avg. weight of 1.0 ml of homogenate (density) (g/mD)]
{[grams (g) of liver] + [grams (g) of water]}

8.14.3 Prepare sample livers as described in 8.3.1, but weigh out 1 g of liver, homogenize
with 2.5 ml of MilliQ™ water, and rinse with another 2.5 ml of MilliQ™ water.
Use Wheaton 6 ml plastic sampule vials or appropriate receptacle. Rinse grinder
unit after every sample with water and then with methanol. Label vials
appropriately including study number, sample ID, liver weight, date, and analyst.
Record all weights and volumes used. (Do not perform 8.3.2 for the sample liver
homogenates).
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9.0 SAMPLE HANDLING

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

10.0 QuaLiTY CONTROL
10.1 Matrix blanks and method blanks

10.1.1 Extractiwo 1.0 ml aliquots of the liver homogenate (prepared in 8.14.1-2)
following this procedure and use as matrix blanks. See Section 11.1.2.

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

10.2 Matrix spikes

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

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

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

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

10.3 Continuing calibration checks

10.3.1 Prepare and analyze continuing calibration check samples to ensure the accuracy of
the initial calibration curve. If the percent difference between the initial curve and
the continuing check differ by >30%, reanalyze samples analyzed after the last
acceptable check.

10.3.2 Prepare one check per group of ten samples. For example, ifa sample set = 34,
prepare and extract four checks.

10.3.3 Prepare each continuing calibration check from the same blank liver homogenate
used to prepare the initial curve.

10.3.4 The expected concentrations 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 (e.g. 10 ppb — 100 ppb, rather than 10 ppb - 1000
ppb).

11.0 CALIBRATION AND STANDARDIZATION
11.1 Prepare liver homogenate standards

11.1.1 Transfer 1 ml aliquots of blank/control liver homogenate prepared in 8.14.1-2 to 15
ml centrifuge tubes.

FACT-M-1.1 Page 6 of 15
Extraction of PFOS from Liver

3M Environmental Laboratory 1.53 Pa 4
142




3m Medical Department Study: T-6285.7 Report No. FACT TOX-030
laboratory Request Number-U22739

11.1.2 If the volumes of sample liver homogenates are limited, extract standards with liver
homogenate volumes equal to the sample volumes. Do not extract below 0.50 ml
of liver homogenate. Record the sample volume on the extraction sheet.

11.1.3 While preparing a total of twenty aliquots of liver homogenate in 15 m} centrifuge
tubes, mix or shake between aliquots.

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

11.1.5 Refer to the validation reports FACT-M-1.1-V-1 and FACT-M-2.1-V-1 which list
the working ranges and Linear Calibration Range (LCR) for calibration curves,

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

11.2 To each standard, blank, or QC check, add appropriate amount of surrogate working
standard for the concentration to fall within the calibration curve range 10 ppb - 1000 ppb.

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

Table 1
Approximate Spiking Amounts for Standards and Spikes
Using 1.0 ml of Liver
Working Standard uL Approx. final conc. of
(Approx. Conc.) PFOS in liver
- - Blank

0.500 ppm 4 0.012 ppm
0.500 ppm 10 0.030 ppm
0.500 ppm 20 0.060 ppm
0.500 ppm 40 0.120 ppm
5.00 ppm 10 0.300 ppm
5.00 ppm 20 0.600 ppm
5.00 ppm 30 0.900 ppm
50.0 ppm 4 1.20 ppm
50.0 ppm 6 1.80 ppm

12.0_PROCEDURES

12.1 Obtain frozen liver samples and homogenize as described in 8.14.3.

12.2 Vortex mix homogenate for 15 seconds, then transfer 1.0 ml or other approprate volume to
a 15 ml polypropylene centrifuge tube.

12.3 Return liver homogenate samples to freezer after extraction amount has been removed.
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12.4 Record the liver homogenate volume on the extraction worksheet. The final methano]
volume will equal the initial homogenate volume. For example, if I ml of homogenate is
transferred for extraction, then the final reconstitution methanol volume equals | m].

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

12.6 Spike blank liver homogenate aliquots with the appropriate amount of standard as
described in Section 11.1 or Table I in that section for the calibration curve standards.
Also prepare matrix spikes and continuing calibration standards.

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

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

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

12.10 Using a volumetric pipette, add 5 ml ethyl acetate.
12.11 Cap each sample and put on the shaker for 20 minutes.
12.12 Centrifuge for 20 to 25 minutes at approximately 3500 rpm, until layers are well separated.

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

12.14 Put each sample on the analytical nitrogen evaporator until dry, approximately 2 to 3
hours. -

12.15 Add 1.0 ml or appropriate volume of methanol to each centrifuge tube using a graduated
pipette. Methanol volume equals the initial volume of liver homogenate used for the
extraction.

12.16 Vortex mix for 30 seconds.

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

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

12.19 Cap and store extracts at approximately 4° C until analysis.

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

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations:

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

FACT-M-1.1 Page 8 of 15
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ml of Standard x Concentration of Standard (ug/ml) -
Concentration of Blank Liver Homogenate (g/ml) (see 8.14.2)
Final Concentration (pg/g) of PFOS in Liver

See Attachment D for a sample form to calculate the concentrations of standards.

14.0 METHOD PERFORMANCE

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

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

14.2.1 Method blanks and matrix blanks

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

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

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

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

16.0 RECORDS

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

17.0 ATTACHMENTS
17.1 Attachment A, Extraction worksheet

17.2 Attachment B, MDL/LOQ values
17.3 Attachment C, LOQ summary

17.4 Attachment D, Calibration standard caoncentration worksheet

18.0 REFERENCES
18.1 The validation reports associated with this method are FACT-M-1.1 and 2.1-V-1,

19.0 AFFECTED DOCUMENTS

19.1 FACT-M-2.1, “Analysis of Liver Extracts for Fluorochemicals using HPLC-Electrospray
Mass Spectrometry”

FACT-M-1.1 Page 9 of 15
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20.0 REVISIONS
Revision Revision
Number. Reason For Revision Date

1 Validation of method to include 7 fluorochemicals, new API/MS(MS) 08/01/98
systems, monkey liver cross validation, improvements to ion pairing
extraction, MDL study, updates in record keeping and storing policies,
etc.
FACT-M-1.1 Page 10 of 15

Extraction of PFOS from Liver

3M Environmental Laboratory m ll{L _P}‘g.ef'f‘fs/




3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-u227g9

Study# Surrogate Std. FC Mix Std FC Mix Std FC Mix Std Comments
Matrix approx. ppm | approx. 0.5 ppm approx. 5 ppm | approx. 50 ppm
Box# actual ppm | actual ppm | actual ppm actual PpPm
#W W H#W HW
Analyst/Date
H,O Blank |
Blank -
|

Blank Std # amount =
Extraction Method/Revision: Date & Initials
Add Surrogate, Vortex 15 sec.
Pipette Sample Volume ml
Pipette | mi of 0.5 M TBA, pH 10. PH= Std. #
Pipette 2 m] of 0.25 Na5C03/0.25M NaHCO1 buffer Std. #
Pipette 5 m] of ethyl acetate TN-A-
Shake 20 min. Shaker Speed
Centrifuge 20-25 min. Centrifuge speed:
Remove a 4 mi aliguot of organic layer
Put on Nitrogen Evaporator to dryness Temperature:
Add methanol Valume ml TN-A-
Vortex 30 sec.
Filter using a 3cc B-D svringe with a 0.2um SRI filter into a 1.5 ml autosample vial

MS/MSD/__ Cont. Checks: Spiked ul ofa ppm std ( ) for a final concentration of
ppm. MS/MSD used sample - Cont. Checks used same matrix as for std curve.

Atnachment A: Extraction worksheet FACT-M-1.1 Page 11 of 15
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MDL/LOQ values for Rabbit Liver:

Compound MDL | LOQ | Linear Calibration Range (LCR)
(ppb) | (ppb) | Approximate Concentrations to be used for preparing the
Standard Calibration Curve
PFQOS 11.8 37.4 | 38 ppb - 1000 ppb I
PFOSA 6.06 19.3 | 20 ppb - 1200 ppb
| PFOSAA 55.7 177 | 180 ppb — 1000 ppb
EtFOSE-OH 58.7 187 | 190 ppb — 1800 ppb
POAA 237 75.5 | 76 ppb — 1800 ppb
PFOSEA 16.2 51.7 | 62 ppb — 1200 ppb
Monoester n'v n/v Monoester was not detectable/quantifiable at the spiked concentrations.
MDL/LOQ values for Rat Liver:
Compound MDL |} LOQ | Linear Calibration Range (LCR) R
(ppb) | (ppb) | Approximate Concentrations to be used for preparing the
Standard Calibration Curve
PFOS 24.7 78.7 {62 ppb — 1200 ppb
PFOSA 20.7 65.8 | 20 ppb - 1200 ppb
PFOSAA /v n/v_ | 62 ppb — 1200 ppb
EtFOSE-OH /v n/v_ | 120 ppb ~ 1200 ppb
POAA n/v n/v_ | 62 ppb ~ 1200 ppb
PFOSEA n/v n/v_ | 120 ppb — 1200 ppb
Monoester /v v Monoester was not detectable/quantifiable at the spiked concentrations.

MDL/LOQ values for Monkey Liver:

Compound MDL | LOQ | Linear Calibration Range (LCR)
(ppb) | (ppb) | Approximate Concentrations to be used for preparing the
Standard Calibration Curve
PFOS /v n/v | 59 ppb - 1200 ppb
PFOSA 274 87.1 | 28 ppb - 1200 ppb
PFOSAA n/v n/v_ | 120 ppb - 1200 ppb
EtFOSE-OH /v /v | 58 ppb — 1200 ppb
POAA n/v n/v_ | 120 ppb — 1200 ppb
PFOSEA v /v | 120 ppb -~ 1200 ppb
Monoester nv n'v J Monoester was not detectable/quantifiable at the spiked concentrations.

n/v = Not valid. Upon analyzing the data, value did not pass the criteria set for this characterization.
Until further analysis is completed, use the LCR to determine the range of standard
concentrations for calibration curve preparation.

Atachment B: MDL/LOQ Values

3M Environmental Laboratory
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¢¥Summary TableZLimits 6f Quantitation: .
* Approximate Linear Range’
Compound Matrix MDL LOQ Low THigh Standard ;
| Standard |
PFOS | Rabbit ! 118ppb | 374ppb | 38ppb 1000 ppb
" Bovine wd = not determined® | 60 ppb 1200 ppb
Rat 247ppb | 787ppb |  62ppb . 1200 ppb
Monkey n/v = not valid® 59ppb | 1200ppb
PFOSA Rabbit 6.06 ppb 19.3 ppb 20 ppb 1200 ppb
Bovine n/d n/d 30 ppb 1200 ppb
Rat i 20.7 ppb 65.8 ppb 6 ppb 1200 ppb
Monkey | 27.4ppb 87.1 ppb 6 ppb 1200 ppb
PFOSAA | Rabbit . 55.7ppb 177ppb | 180 ppb 1900 ppb
| Bovine i w/d n/d 120 ppb 1200 ppb
! Rat , /v n/v 62 ppb 1200 ppb
Monkey ! n'v n/v i 120ppb . 1200 ppb
EtFOSE-OH Rabbit 58.7 ppb 187 ppb 190ppb | 1800 ppb
Bovine n/d r/d 120ppb | 1200 ppb
Rat v nv 120ppb | 1200 ppb
Monkey v nfv 58ppb | 1200 ppb
POAA Rabbit 23.7 ppb 75.5 ppb 76ppb | 1800 ppb
Bovine wd n/d 120ppb | 1200 ppb
Rat i v n/v 62 ppb 1200 ppb
Monkey | nv i n/v 120 ppb 1200 ppb
PFOSEA Rabbit 162ppb : 51.7 pph 62 ppb 1200 ppb
Bovine n/d wd | 30ppb . 1200ppb
L Rat v n'v 120ppb | 1200 ppb
|  Monkey n/v v 120ppb | 1200 ppb
Monoester | Rabbit | nd wd a n/a
" Bovine | n/d w/d nia n/a
Rat i n/d n/d n/a va
Monkey i w/d n/d n/a n/a
1 - Upper Limit chasen where the value was within the Linear Calibration Range (LCR) but did nat
excessively weight the standard curve or affect Repeatability & Reproducibility values.
2 - Not determined refers to no sample was analyzed for this data.
3 - Not valid refers to data from the analysts failed to meet specific criteria for a vahid MDL/LOQ
determination.
Compound | PFOS |
Liver Prepared Range of he G&l:mm Range of Range of tk
Matrix Range of Average [ ¥Ayeérs Low Std. High Std. i)
Standards Curve  [AWCNrvel Curve | Curve o
(ppb)(ng/g) | (ppb)(ng/g) H( (ppb){ng/g) ki | (PPb)(ng/g) [
Rabbit 5:95-1790 [ 5.95-1790 | 25890 5.95 - 298 119-1790 [1
Bovine 6.00-1200 ||"6:00- 1200 | 600752008 w/a nia
Rat 6.22-1240 6.22-1240 |- 62‘._13‘]‘2‘159: n/a n/a
Monkey 593-1190 | 5951190 |"593+)90;]  wa nia
Attachment C: LOQ summary FACT-M-1.1
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iCompound’ _PFOSA T } ; ﬁ
Liver. Prepared Range of _}.gll*fg_omit Range of Range of
Matrix Range of Average | SAyerag Low Std. High Std.
Standards Curve WCUveRts! Curve Curvei¥;| Curve
(ppb)(ng/e) | (ppbXng/e) ECERRIEEEM (Ppbiing/e) - (ppb)(nzlzﬁc (ppb)(ng/g)
Rabbit 6.04 - 1810 6.04 - 1210 z 2 6.04-302 |- 12*“.%':3,92;95 121 - 1210
Bovine 5.95-1190 5.95-1190 ' n/a : n/a
Rat 6.17 - 1240- 6.17-1240 TR 1t , n/a nfa &2 oy
Monkey 5.88-1180 5.28-1180 _ 8 ol AR n/a n/a [ : "'
l ! :
iCompound) | PFOSAA !
Liver Prepared ] Range of &Lt P Range of Range of
Matrix Range of Average [Fak Low Std. High Std.
Standards Curve [ Curve Curve ;
(ppb)(ng/g) || (ppb)(ng/z) |a {(ppb)(ng/g) R (ppb)(ng/g) |1 ]
Rabbit 6.33 - 1900 | 127 -1900 5 n/a n/a
Bovine 5991200 | 120- 1200 e n/a a M
Rat 6.21 - 1240 2.1-1240 _ ; n/a n/a 3 ;
Monkey 3-92-1180 |1 S2-T180 [HISHIIRON  na na | UHAee
Compound| | EtFOSE-OH |
Liver Prepared Rangeof R ; Range of Range of |11 3
Matrix Range of Average Low Std. High Std. 15
Standards Curve = Curve = ] Curve [© e
(ppb)(ng/g) | (ppb)(ng/g) & . (ppb)(ne/g) E(PEBYBELR (PPb)(ng/E) ﬁg g}
Rabbit 5.96-1790 | 119-1790  Fepi ek n/a g
Bovine 5.87-1170 587-1170 2 ; n/a n/a
Rat 6.09 - 1220 122-1220 2219 1§ n/a n/a
Monkey S30-T160 | 29371160 |25 80akET60 na n/a
|Compound| - POAA | i
Liver Prepared | Rangeof SLORAfromE| Range of Range of
Matrix Range of Average |z " Low Std. High Std.
Standards Curve ¥ Curve Curve [ HE(Wieve s
(ppb)(ng/g) | (ppb)(ng/g) (i (ppb)(ne/g) |3 (ppb)(?l,g/g)* (Ppb)(ng/g) [(pPUYBE/E)
Rabbit 6.0G6 - 1820 30.3-1820 ";E‘ 30.3 - 606 ,*"3051"609*» 303 -1820 a@m&-
Bovine 5:93-1190 |"553-T190 [y n/a WEre na RrCrs
Rat 6.15-1230 61.3-1230 _‘:¥§ n‘a n/a
Monkey 5.86-1170 17- 1170 hd 170 nfa nva
% | ‘ |
Compound| { PFOSEA ! !
Liver - Prepared Range of ek -fron Range of :+ LCR from$s! Range of [:E
Matrix Range of Average (&3 Low Std. |- JLoweStdS ; :
Standards Curve REE o) Curve CUryes e Cary “
(ppbi(ng/g) | (ppb)ing/e) [F:(PHB § (ppb)(ng/z) i7 “F (ppb)(ng/g) n‘iB hf z/ﬁ
Rabbit 6.20- 1860 || 620~ 1230 [,6205T405  wa e ;
Bovine 3.92-1180 1 29.0-1180 [:29, =L 1 R0% n/a n/a
Rat 6.14-1230 | 123-1230 | 23R  wa na
Monkey 3.85-1170 [ S85-1170 [-1}F 18705 n/a na

Monaester was not detectablerquantifiable in liver matrix for the concentration range of 4.94 - 1450 ppb

Attachment C: LOQ summary FACT-M-1.1 Page 14 of 15
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Ion Pair Standard Curves--Tissues o

—
Prep Date(s): i11/2/98 ! i ! iStudy Number: [Cross Validation
Analyst(s): IRWW.IAS ! | {Equipment Number: '
[Sample Matrix: |Monkey Liver | Final Solvent & TN Number: :MeOH TN-A-307¢
iMethod/Revision [FACT-M-1.0 Blank Tissue/ldentifier: "Liver 0
Target {FC-Mix i
Analyte(s): i ‘I
T
FC Mix Std Approx. 0.500 ppm: (W398-1004 , I i [ i
FC Mix Std Approx. 5.00 ppm: | W308-1003 i | | 1
FC Mix Std Approx. 50.0 ppm:  |W308-1002 | i : |
Surrogate Std Approx.  16.5 ppm: W398-989 [ | T i
Actual Concentrations of Standards in the FC Mix ! I i T
PFOS ! PFOSA PFOSAA | EtFOSE POAA - PFOSEA Al Al
Std Conc. i Std Conc. Std Conc. Std Conc. Std Conc. | Std Conc. Am't Liver
‘ ! | Spiked conc.
ug/mL ; ug/mL - ug/mL ug/mL ug/mL ug/mL . i mL g/ml
0.501 0.497 0.500 0.490 0.495 0.494 0.002 : 0.169
0.501 0.497 0.500 0.490 0.495 ] 0.494 . 0.004 0.169 1
0.501 0.497 0.500 0.490 0.495 ! 0.494 + 0.010 0.169 |
0.501 0.497 0.500 0.490 ! 0.495 0.494 | 0020 . 0169 |
0.501 0.497 0.500 0.490 i 0.495 0.494 0.040 0.169
5.01 4.97 5.00 4.90 ! 4.95 4.94 0.010 0.169
I 5.01 4.97 5.00 4.90 i 495 4.94 0.020 0.169
5.01 4.97 | 5.00 4.90 | 4.95 4.94 b 0.030 ) 0.169 !
50.1 49.7 ‘ 50.0 49.0 ! 493 49.4 | 0004 [ 0.169 !
—
Calculated Concentrations of Standards in the Sample Matrix. |
PFOS I PFOSA PFOSAA EtFOSE POAA PFOSEA Surrogate] All |
Final Conc. | Final Conc. Final Conc. Final Conc. Final Conc. Final Conc. Std Cone.{  Am't
i | . Spiked
ng/g ng/g ng/g I ng/g ng/g ng/g ug/mL mL
5.93 5.88 5.92 5.80 5.86 5.85 16.50 ' 0.00S
1.9 11.8 118 11.6 11.7 11.7 Surrogate!
29.6 294 29.6 29.0 293 202 Final Conc.
593 588 59.2 58.0 58.6 58.5 ng/g
119 18 118 I16 117 117 488.2
296 294 296 290 293 292
593 588 592 580 586 585 (
889 882 888 870 879 877 !
1186 1176 1183 1160 172 1169 |
Validated Ranges - Approximate Concentrations
Liver PFOS PFOSA PFOSAA EtFOSE-OH POAA PFOSEA
Rabbit 40 - 1000 ppb | 20 - 1200 ppb | 180 - 1900 ppb | 190 - 1800 ppb | 80 - 1800 ppb | 60 - 1200 ppb
Bovine 60 - 1200 ppb |30 - 1200 ppb | 120 - 1200 ppb | 120 - 1200 ppb | 80 - 1200 ppb | 30-1200 ppb
Rat 60 - 1200 ppb | 70 - 1200 ppb | 60 - 1200 ppb | 120 - 1200 ppb | 60 - 1200 ppo [ 120 - 1200 ppb
Monkey 60 - 1200 ppb | 90 - 1200 ppb [ 120 1200 ppb | 60 - 1300 ppb |120 - 1200 ppb| 1201200 ppb |
Attachment D: FACT-M-1.1
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1.0 SCOPE AND APPLICATION

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

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

1.3 Matrices: Rabbit, rat, bovine, and monkey

vahidation report.
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2.0 SUMMARY OF METHOD

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

3.0 _DEFINITIONS

3.1 Atmospheric Pressure Ionization (API): The Micromass platform 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 (APcl), 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 ionization occurs through the production of tiny charged droplets in a
strong electrical field.

3.3 Mass Spectrometry, Mass Spectrometer (MS), Tandem Mass Spectrometer (MS/MS):
The API platforms 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 platform
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 other Z-
spray systems, etc.)

3.5 Mass Lynx Software: System software designed for the specific operation of these platform
systems. Currently MassLynx has Windows 95 and WindowsNT 3.1 versions. All versions
are similar. For more details see the manual specific to the instrument (Micromass Platform
IT or Quattro II 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. The probe employs a voltage of
approximately 5000 Volts.

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

Word 7.0.1/95 FACT-M-2.1 Page 2 of 9
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4.2 Cautions:

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

4.2.2 Do not run solvent pumps to dryness.

5.0 INTERFERENCES

5.1 To minimize interferences when analyzing samples for perfluorooctanoate(POAA), 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.

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

7.0 SUPPLIES AND MATERIALS

7.1  Supplies
7.1.1  High purity grade nitrogen gas regulated to approximately 100 psi
7.1.2 HPLC column, specifics to be determined by the analyst.
7.1.3 Capped autovials or capped 15 mL centrifuge tubes.

8.0 REAGENTS AND STANDARDS

8.1 Reagents
8.1.1 Methanol, HPLC grade or equivalent.

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

8.1.3 Ammonium acetate, reagent grade or equivalent.
8.2 Standards

8.2.1 Typically one method blank, one matrix blank, and ten matrix standards are
prepared duning the extraction procedure. See FACT-M-1.1.

9.0 SAMPLE HANDLING

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

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

FACT-M-2.1 Page 3 of 9
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10.0 QUALITY CONTROL
10.1 Matrix Blanks and Method Blanks

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

10.2.1 Analyze a matrix spike and matrix spike duplicate with each analysis. With a
minimum of 2 spikes per batch.

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

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

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

10.3.2 See section 13 to calculate percent difference.

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), not forced
through zero, using MassLynx or other suitable software.

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

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

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

FACT-M-2.1 Page 4 of 9
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MassLynx GUIDE TO DATA ACQUISITION for additional information and
MRM (Multiple Reaction Monitoring).

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

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

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

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

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

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

12.2.2.3 Cycle time = 13.5 minutes

12.2.2.4 Solvent ramp =

Time MeOH 2.0 mM
Ammeonium acetate

0.00 min. 40% 60%

8.0 min. 90% 10%

11.0 min. 90% 10%

12.0 min. 40% | 60%

12.2.2.5 Press the “Start” button.

12.3 Instrument Sep-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.

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

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

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

12.3.6 The instrument uses these parameters at the following settings. These settings may
change in order to optimize the response:
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12.3.6.1 Drying gas 250-400 liters/hour

12.3.6.2 ESI nebulizing gas 10-15 liters/hour

12.3.6.3 LC constant flow mode flow rate 10 - 500 uL/min

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

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

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

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

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

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 Calculations:

13.1.1 Calculate matrix spike percent recoveries using the following equation:

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

13.1.2 Calculate percent difference using the folowing equation:

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

13.1.3 Calculate actual concentration of PFOS anion in total liver (mg):

(ug PFOS anion calc. from std cuwe)
g of liver used for analysis
1000ug/1 mg

x Total mass of liver (g)

14.0 METHOD PERFORMANCE

14.1 Method Detection Limit (MDL) and Limit of Quantitation (LOQ) are method, analyte, and
matrix specific. Please see ETS-8-1.1, Attachment B, for a listing of current validated
MDL and LOQ values.

14.1 14.2 Solvent Blanks, Method Blanks, and Matrix Blanks

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

14.2 Calibration Curves

14.2.1 The r value for the calibration curve must be 0.980 or better.
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14.3 Matrix Spikes

14.3.1 Matrix spike percent recoveries are must be within = 30% of the spiked
concentration.

14.4 Continuing Calibration Verifications

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

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

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

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

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

16.0 RECORDS

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

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

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

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

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

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

17.0 TABLES, DIAGRAMS, FLOWCHARTS, AND VALIDATION DATA
17.1 Attachment A: FACT-M-2.1 Data reporting spreadsheet
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18.0 REFERENCES

18.1 FACT-M-1.1, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
compounds from Serum for Analysis Using HPLC-Electrospray/Mass Spectrometry

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

18.3 The validation report associated with this method is FACT-M-1.1-V & 2.1-V-1.

19.0 AFFECTED DOCUMENTS

19.1 FACT-M-1.1, “Extraction of Potassium Perfluorooctanesulfonate from Liver 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. 05/04/99

Section 11.1 Average of two curves, not standard values, are used for
plotting linear regression.

Section 12.2.2.4 Clarification of solvent ramp.

Section 17.1 Changed from attachment B to A.

FACT-M-2.1 Page 8 of 9
Analysis of Liver Extract Using ES/MS

3M Environmental Laboratory +5_°- I5? Page351T



3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

Laboratory Study #

Study:

Test Material:

Matrix/Final Solvent:
Method/Revision: "
Analytical Equipment System Number:
Instrument Software/Version:
Filename:

R-Squared Value:

Slope:

Y Intercept:

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

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

Stope: Taken from linear regression eguation.

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): Calulated by dividing the initial volume from the concentration
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3M ENVIRONMENTAL LLABORATORY

METHOD

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

Method Number: FACT-M-3.1 Adoption Date: 04/22/98

Revision Date: 10 /o[ Q%

Author: Lisa Clemen, Glenn Langenburg

Approved By: ,
!
J / s EXNPS
////}.w_ VAR
Labor%ory Manager Date
%J—L‘, “7\_— 1/2¢/ %%
Group Leader Date

:"7{;3‘ A (e C//Q'S/C}:?

Technical Reviewer Date

1.0 SCOPE AND APPLICATION

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

1.2 Applicable compounds: Fluorochemical surfactants or other fluorinated compounds.

1.3 Matrices: Rabbit, rat, bovine, and monkey serum, rat whole blood, and rat milk curd.
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2.0 SUMMARY OF METHOD

2.1 This method describes the procedure for extracting potassium perfluorooctanesulfonate
(PFQOS) or other fluorochemicals from serum, blood, or milk curd using an ion pairing
reagent and 5.0 ml of ethyl acetate. In this method, seven fluorochemicals were
extracted: PFOS, PFOSA, PFOSAA, EtFOSE-OH, POAA, PFOSEA, and FC-807
monoester (see 3.0 Definitions). An ion pairing reagent is added to the sample and the
analyte ion pair is partitioned into ethyl acetate. Four ml of extract are removed and put
onto a nitrogen evaporator until dry. Each extract is reconstituted in 1.0 ml of methanol,
then filtered through a 3 cc plastic syringe attached to a 0.2 um nylon filter into glass
autovials.

3.0_DEFINITIONS

3.1 PFOS: pcrﬂuox:ooctanesulfonatc (anion of potassium salt) C,F,,SO;
3.2 PFOSA. perfluorooctane sulfonylamide C,F ,SO,NH,

3.3 PFOSAA: perfluorooctane sulfonylamido (ethyl)acetate CsF,.SO,N(CH,CH,)CH,CO,

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

35 POAA: perfluorooctanoate (anion of ammonium salt) C,F,,COO’

3.6 PFOSEA: perfluorooctane sulfonyl ethylamide C,F,,SO,N(CH,CH,)H
3.7 FC-807 monoester C,F,,SO,N(CH,CH,)CH,CH,0-PO,H)

3.8 Surrogate standard: 1H-1H-2H-2H perfluorooctane sulfonic acid

4.0 WARNINGS AND CAUTIONS

4.1 Health and safety warnings

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

5.0 INTERFERENCES

5.1 There are no known interferences at this time.

6.0 EQUIPMENT

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

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

6.1.4 Nitrogen evaporator, Organomation
6.1.5 Balance (£ 0.100 g)
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7.0 SUPPLIES AND MATERIALS
7.1 Gloves
7.2 Eppendorf or disposable pipettes

7.3  Electronic pipettor, Eppendorf or equivalent

7.4  Graduated pipettes

7.5  Nalgene bottles, capable of holding 250 mL and 1 L
7.6 Volumetric flasks, glass, type A
7.7  Volumetric pipets, glass, type A
7.8 I-CHEM vials, glass, 40 mL glass
7.9  Crimp cap autovials

4

7.10  Centrifuge tubes, polypropylene, 15 mL

7.11 Labels

7.12 Syringes, capable of measuring 5 pL to 50 uL
7.13  Syringes, disposable plastic, 3 cc

7.14  Syringe filters, nylon, 0.2 um, 25 mm

7.15  Timer

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

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

8.0 REAGENTS AND STANDARDS

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

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

8.3  Tetrabutylammonium hydrogen sulfate(TBA), Kodak or equivalent

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

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

8.6 Ethyl acetate, Omnisolv, glass distilled or HPLC grade

8.7 Methanol, Omnisolv, glass distilled or HPLC grade

8.8  Serum or blood, frozen from supplier

8.9 Control matrix or blank matrix for purpose of standards, QC checks, blanks, etc.

8.10 Fluorochemical standards
8.10.1 PFOS (3M Specialty Chemical Division), molecular weight = 538
8.10.2 PFOSA (3M Specialty Chemical Division), molecular weight = 499
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8.10.3 PFOSAA (3M Specialty Chemical Division), molecular weight = 585
8.10.4 EtFOSE-OH (3M Specialty Chemical Division), molecular weight = 571
8.10.5S POAA (3M Specialty Chemical Division), molecular weight = 431
8.10.6 PFOSEA (3M Specialty Chemical Division), molecular weight = 527

8.10.7 FC-807 monoester (3M Specialty Chemical Division). FC-807 is a mixture of
triester, diester, and monoester fluorochemical components. The monoester
molecular weight = 650

8.10.8 Surrogate standard: 4-H, perfluorooctane sulfonic acid (1-H,1-H, 2-H, 2-H
C4F);SO,H) molecular weight = 428

8.10.9 Other fluorochemicals, as appropriate
Reagent preparation

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

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

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

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

8.11.4 0.25 M sodium carbonate/sodium bicarbonate buffer (Na,CO,/NaHCO,): Weigh
approximately 26.5 g of sodium carbonate (Na,CO,) and 21.0 g of sodium
bicarbonate (NaHCO,) into a 1 L volumetric flask and bring to volume with Milli-
Q™ water. Store ina 1 L Nalgene bottle.

Standards preparation
8.12.1 Prepare PFOS standards for the standard curve.

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

8.12.3 Weigh approximately 100 mg of PFOS into a 100 ml volumetric flask and record
the actual weight,

8.12.4 Bring to volume with methanol for a stock standard of approximately 1000 ppm

(ng/ml).

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

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

8.13  Surrogate stock standard preparation

8.13.1 Weigh approximately 50-60 mg of surrogate standard 1-H,1-H, 2-H, 2-H,
CyF,SO,H into a 50 ml volumetric flask and record the actual wei ght.

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

8.13.3  Prepare a surrogate working standard. Transfer approximately 0.5 ml of
surrogate stock to a 50 ml volumetric flask and bring to volume with methanol
for a working standard of 10-20 ppm. Record the actual volume transferred.

9.0 SAMPLE HANDLING

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

10.0 QuALITY CONTROL
10.1 Matrix blanks and method blanks

10.1.1 Extract two 1.0 mL aliquots of the appropriate matrix (serum or blood, with blood
samples diluted 1:1 with Milli-Q™ water) following this procedure and use as
matrix blanks. See 11.1.4.

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

10.2  Matrix spikes

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

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

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

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

10.3 Continuing calibration checks

10.3.1 Prepare and analyze continuing calibration check samples to ensure the accuracy
of the initial calibration curve. If the percent difference between the initial curve
and the continuing check differ by >30%, re-analyze samples analyzed after the
last acceptable check.

10.3.2 Prepare one check per group of ten samples. For example, if a sample set = 34,
prepare and extract four checks.
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10.3.3 Prepare each continuing calibration check from the same matrix used to prepare
the initial curve.

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

11.0 CALIBRATION AND STANDARDIZATION

11.1  Prepare matrix calibration standards

Note: Blood coagulates in air; therefore, minimize air contact until dilution. At this
point, add TBA and buffer to each centrifuge tube as in step 12.9, then add 1.0 mL
of the diluted matrix sample to each tube.

11.1.1 Transfer 1 mL of serum or 1 mL of blood (blood is diluted 1:1 with Milli-Q™
water) to a 15 mL centrifuge tube. The blood is similar in composition to milk
curd and can be used in place of milk curd for standard curves when extracting
that matrix.

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

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

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

11.1.5 Refer to validation reports FACT-M-3.1-V-1 and FACT-M-4.1-V-1, which list
the working ranges and the Linear Calibration Range (LCR) for calibration
curves.

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

11.2  To each standard, blank, or QC check, add appropriate amount of surrogate working
standard for the concentration to fall within the calibration curve range 5 ppb -1000 ppb.

11.3  Extract spiked matrix standards following 12.6-12.16 of this method. Use these standards
to establish each initial curve on the mass spectrometer.
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Table 1
Approximate spiking amounts for standards and spikes
using 1.0 ml of matrix

Working standard pL Approx. final conc. of
(approx. conc.) analyte in matrix

c - - Blank

0.500 ppm 10 0.005 ppm
0.500 ppm 20 0.010 ppm
5.00 ppm 5 0.025 ppm
5.00 ppm 10 0.050 ppm
5.00 ppm 20 0.100 ppm
50.0 ppm 5 ' 0.250 ppm
50.0 ppm 10 0.500 ppm
50.0 ppm 15 0.750 ppm
50.0 ppm 20 . 1.00 ppm

Table 2

Approximate spiking amounts for standards and spikes
using 0.5 ml of matrix

Working standard N Approx. final conc. of

(approx. conc.) analyte in matrix

- - Blank
0.500 ppm 5 0.005 ppm
0.500 ppm 10 0.010 ppm
5.00 ppm 2.5 0.025 ppm
5.00 ppm 5 0.050 ppm
5.00 ppm 10 0.100 ppm
50.0 ppm 2.5 0.250 ppm
50.0 ppm 5 0.500 ppm
50.0 ppm 7.5 0.750 ppm
50.0 ppm 10 1.00 ppm

12.0 PROCEDURE

12.1
12.2

12.3

3M Environmental Laboratory

Obtain frozen samples and allow to thaw.

Vortex mix for 15 seconds, then transfer 1.0 mL or other appropriate volume to a 15 mL
polypropylene centrifuge tube. For blood samples, remove 0.5 mL and dilute to 1.0 mL
with Milli-Q™ water. As soon after diluting as possible, pipet diluted blood into TBA-
buffer mixture shown in step 12.9 and mix well.

Return samples to freezer after extraction amount has been removed.
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12.4  Record the volume on the extraction worksheet. The final methanol volume equals the
volume transferred from the sample. For example, if 0.5 mL is removed for a blood
sample, the final methanol volume will equal 0.5 mL.

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

12.6  Spike each matrix with the appropriate amount of standard as described in 11.1 or Table
1 or 2 in that section for the calibration curve standards. Also prepare matrix spikes and
continuing calibration standards.

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

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

12.9  To each samplg, add | mL 0.5 M TBA and 2 mL of 0.25 M sodium carbonate/sodium
bicarbonate buffer.

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

12.12 Centrifuge for 20 to 25 minutes at approximately 3500 rpm, until layers are well
separated.

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

12.14 Put each sample on the analytical nitrogen evaporator until dry, approximately 2 to 3
hours.

12.15 Add 1.0 mL or other appropriate volume of methanol to each centrifuge tube using a
graduated pipette. Methanol volume to add equals the initial volume of sample used for
the extraction.

12.16 Vortex mix for 30 seconds.

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

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

*

12.19 Cap and store extracts at approximately 4 °C until analysis.

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

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

ml of standard x concentration of standard (ue /mL) =

mL of standard + mL of surrogate standard + initial matrix volume {(mL)

Final Concentration (ug/mL) of PFOS in matrix

14.0 METHOD PERFORMANCE

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

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

14.2.1 Method blanks and matrix blanks

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

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

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

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

16.0 RECORDS

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

17.0 ATTACHMENTS

17.1  Attachment A, Extraction worksheet

17.2  Attachment B, MDL/LOQ values

17.3  Attachment C, LOQ Summary

17.4  Attachment D, Calibration standard concentration worksheet

18.0 REFERENCES
18.1 The validation reports associated with this method are FACT-M-3.1 & 4.1-V-1.
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19.0 AFFECTED DOCUMENTS

19.1 FACT-M-4.1, “Analysis of Serum or Other Fluid Extracts for Fluorochemicals using
HPLC-Electrospray Mass Spectrometry”

20.0 REVISIONS

Revision Revision
Number ) Reason For Revision Date
1 Validation of method to include 7 fluorochemicals, an additional matrix, 07/01/98
new API/MS(MS) systems, monkey serum cross validation,
improvements to ion pairing extraction, MDL study, updates in record
keeping and storing policies, etc.
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Study # Sample FC-Mix FC-Mix FC-Mix Date and
Number approx. 0.5 ppm | approx. 5 ppm | approx. 50 ppm | Initials for
actual ppm | actual ppm | actual ppm Std. or
set # #W #W #W Comments
- H,O Blank - - -
- Blank - - -

- Study number where the original worksheet is located
Blank Std # amount = mL
Serum Extraction Method : Date & Initials
Vortex 15 sec.
Pipette Matrix Volume ml
Pipette | mi of 0.5 M TBA, pH 10. Sid. #
Pipette 2 ml of 0.25 NasCO4/0.25M NaHCOj buffer  Std. #
Pipette 5 mi of ethyl acetate TN-A-
Shake 20 min.
Centrifuge 20-25 min. Centrifuge speed:

Remove a 4 ml aliquot of organic layer

Put on Nitrogen Evaporator to dryness __Evaporator #: Temperature:
Add methanol Volume ml TN-A-
Vortex 30 sec.

Filter using a 3cc B-D syringe with a 0.2um SRI filter into & 1.5 ml autosample vial

MS/MSD/___ Cont. Checks: Spiked ul of a ppm std ( ) for a final concentration of
ppm. MS/MSD used sample . Cont. Checks used same matrix as for std curve.

Surrogate Standard: Spiked ul of a ppm std ( ) to all samples, standards, and blanks

Attachment A: Extraction worksheet FACT-M-3.1 Page 11 of 17
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MDL/LOQ values for Rabbit Serum:

Compound | MDL LOQ | Linear Calibration Range (LCR)
(ppb) (ppb) | Approximate concentrations to be used for preparing the

Standard Calibration Curve

PFOS 1.38 4.39 | 5 ppb - 1000 ppb

PFOSA 2.23 7.09 | 10 ppb — 1000 ppb

PFOSAA 2.84 - 9.04 | 10 ppb — 1000 ppb

EtFOSE-OH | 3.90 12.4 | 15 ppb— 1000 ppb

POAA 4.31 13.7 | 15 ppb — 750 ppb

PFOSEA 1.09 3.48 | 25 ppb - 1000 ppb

Monoester 149 248 MDL and LOQ are estimates only. No valid MDL was determinable from
MDL study. Any quantitation performed for monoester will be an
estimate only. Please refer to FACT-M-3.1 & 4.1-V-1 for specifics.

MDL/LOQ values for Rat Serum:

Compound | MDL LOQ | Linear Calibration Range (LCR)

(ppb) (ppb) | Approximate concentrations to be used for preparing the

Standard Calibration Curve

PFOS 1.27 4.04 | 10 ppb - 1000 ppb

PFOSA 2.14 6.81 | 25 ppb - 1000 ppb

PFOSAA 2.32 7.38 10 ppb — 1000 ppb

EtFOSE-OH | 3.25 10.3 | 50 ppb — 1000 ppb

POAA 1.20 3.81 5 ppb ~ 1000 ppb

PFOSEA 1.84 5.86 | 10 ppb — 1000 ppb

Monoester 149 248 MDL and LOQ are estimates only. No valid MDL was determinable from

MDL study. Any quantitation performed for monoester will be an
estimate only. Please refer to FACT-M-3.1 & 4.1-V-1 for specifics.

MDL/LOQ values for B

ovine Serum;:

Compound | MDL LOQ | Linear Calibration Range (LCR)
(ppb) (ppb) | Approximate concentrations to be used for preparing the
Standard Calibration Curve
PFOS 2,11 6.70 | 25 ppb - 1000 ppb
PFOSA 5.04 16.0 | 25 ppb — 1000 ppb
PFOSAA 2.34 7.45 | 260 ppb - 1000 ppb
EtFOSE-OH | 11.3 35.8 | 50 ppb - 1000 ppb
POAA 4.64 14.8 | 15 ppb — 1000 ppb
| PEOSEA 3.71 11.8 15 ppb - 1000 ppb
Monoester 149 248 MDL and LOQ are estimates only. No valid MDL was determinable from

MDL study. Any quantitation performed for monoester will be an
estimate only. Please refer to FACT-M-3.1 & 4.1-V-1 for specifics.

No data is available for MDL or LOQ in Monkey Serum. Use validated Linear Calibration Range

instead.

Please see Attachment C (LOQ Summary) and MDL study in FACT-M-3.1 & 4.1-V-1 for specifics.

Attachment A: Extraction worksheet
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MDL/LOQ values for Monkey Serum:

Compound | MDL LOQ | Linear Calibration Range (LCR)

(ppb) (ppb) | Approximate concentrations to be used for preparing the
Standard Calibration Curve

PFOS 1.38 4.39 MDL and LOQ are estimates only. No valid MDL was determunable from
MDL study. Any quantitation performed for PFOS will be an estimate
only. Please refer to FACT-M-3.1 & 4.1-V-1 for specifics.

PFQOSA 223 ° 7.09 MDL and LOQ are estimates only. No valid MDL was determinable from
MDL study. Any quantitation performed for PFOSA will be an estimate
only. Please referto FACT-M-3.1 & 4.1-V-1 for specifics.

PFOSAA 2.84 9.04 MDL and LOQ are estimates only. No valid MDL was determinable from
MDL study. Any quantitation performed for PFOSAA will be an estimate
only. Please refer to FACT-M-3.1 & 4.1-V-1 for specifics.

EtFOSE-OH | 3.90 12.4 MDL and LOQ are estimates only. No valid MDL was determinable from
- MDL study. Any quantitation performed for EtFOSE-OH will be an
estimate only. Please refer to FACT-M-3.1 & 4.1-V-1 for specifics.

POAA 431 13.7 MDL and LOQ are estimates only. No valid MDL was determinable from

MDL study. Any quantitation performed for POAA will be an estimate
only. Please refer to FACT-M-3.1 & 4.1-V-1 for specifics.

PFOSEA 1.09 3.48 MDL and LOQ are estimates only. No valid MDL was determinable from
MDL study. Any quantitation performed for PFOSEA-OH will be an
estimate only. Please refer to FACT-M-3.1 & 4.1-V-] for specifics.

Monoester 149 248 MDL and LOQ are estimates only. No valid MDL was determinable from
MDL study. Any quantitation performed for EtFOSE-OH will be an
L estimate only. Please refer to FACT-M-3.1 & 4.1-V-1 for specifics.

MDL/LOQ values for Rat Whole Blood:

Compound | MDL LOQ | Linear Calibration Range (LCR)

(ppb) (ppb) | Approximate Concentrations to be used for preparing the
Standard Calibration Curve

PFOS 1.25 3.96 | 5 ppb- 1000 ppb

PFOSA 1.77 5.65 10 ppb — 1000 ppb

PFOSAA 17.3 55.0 | 55 ppb— 1000 ppb

EtFOSE-OH | 7.89 25.1 MDL and LOQ are estimates only. No valid MDL was determinable from

MDL study. Any quantitation performed for EtFOSE-OH will be an
estimate only. Please refer to FACT-M-3.1 & 4.1-V-1 for specifics.

POAA 4.73 15.1 135 ppb — 1000 ppb
PFOSEA 242 77.1 80 ppb — 1000 ppb
Monoester 58.0 185 MDL and LOQ are estimates only. No valid MDL was determinable from

MDL study. Any quantitation performed for monoester will be an
estimate only. Please refer to FACT-M-3.1 & 4.1-V-1 for specifics.

Please see Attachment C (LOQ Summary) and MDL study in FACT-M-3.1 & 4.1-V-1 for specifics.
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Ion Pairing Extraction of Fluorochemicals from Serum and Analysis by API/MS(MS)
Summary Table: Limits of Quantitation

Approximate linear range*

Compound Matrix MDL LOQ Low std High std
PFOS Rabbit 1.38 ppb 4.39 ppb 5 ppb 1000 ppb
Bovine 2.11 ppb 6.70 ppb 25 ppb 1000 ppb

- Rat 1.27 ppb 4.04 ppb 10 ppb 1000 ppb

Monkey n/d n/d 25 ppb 1000 ppb

PFOSA Rabbit 2.23 ppb 7.09 ppb 10 ppb 1000 ppb
Bovine 5.04 ppb 16.0 ppb 25 ppb 1000 ppb

Rat 2.14 ppb 6.81 ppb 25 ppb 1000 ppb

Monkey n/d n/d 25 ppb 1000 ppb

PFOSAA Rabbit 2.84 ppb 9.04 ppb 10 ppb 1000 ppb
Bovine 2.34 ppb 7.45 ppb 263 ppb 1000 ppb

Rat 232 ppb 7.38 ppb 10 ppb 1000 ppb

Monkey n/d n/d 25 ppb 1000 ppb

E1FOSE-OH Rabbit 3.90 ppb 12.4 ppb 15 ppb 1000 ppb
Bovine 11.3 ppb 35.8 ppb 50 ppb 1000 ppb

Rat 3.25ppb 10.3 ppb 50 ppb 1000 ppb

Monkey n/d n/d 10 ppb 1000 ppb

POAA Rabbit 4.31 ppb 113.7 ppb 15 ppb 750 ppb
Bovine 4.64 ppb 14.8 ppb 5 ppb 1000 ppb

Rat 1.20 ppb 3.81 ppb S ppb 1000 ppb

Monkey n/d n/d S ppb 1000 ppb

PFOSEA Rabbir 1.03 ppb 3.48 ppb 25 ppb 1000 ppb
Bovine 3.71 ppb 11.8 ppb S ppb 1000 ppb

Rat 1.84 ppb 5.86 ppb 10 ppb 1000 ppb

Monkey wd /d 5 ppb 1000 ppb

Monoester' Rabbit 149 ppb 474.0 ppb 250 ppb 1000 ppb
Bovine 149 ppb 474.0 ppb 250 ppb 1000 ppb

Rat 149 ppb 474.0 ppb 250 ppb 1000 ppb

Monkey n/d w/d 100 ppb 1000 ppb

1. Values for monoester are estimates only.
2. Highest standard (approx. 1500 ppb) was excluded from final LCR and upper LOQ values due to poorR & R
values and excessive weighting of the calibration curve.

Compound: PFOS

Serum Prepared Range of LCR from Range of LCR from Range of LCR from
matrix range of average ave curve low std low std high std high std
standards curve curve curve curve curve
(ppb)ng/mL) | (ppb)ng/mL)  (ppb)}ng/mL) (ppb)(ng/mL) {ppb)(ng/mL) | (ppb)(ng/mL) (ppbXng/mL)
Rabbit 493 -1450 | 4.93-1450 45.3-.1000 493.976 4.93-.976 | 976 - 1450 97.6 - 1000
Bovine 4.93-1450 | 493-1450 97.6-1000 | 4.93-248 24.8-248 | 97.6 - 1450 97.6 - 1000
Rat 4.93-1450 | 4.93-976 248 -976 4,93 -248 9.76-248 | 97.6 - 1450 248 - 1000
Monkey | 4.93-1450 | 4.93-1450 24.8-1000 | 24.8-493  24.8-493 | 97.6 - 1450 917680-
Attachment C: LOQ Summary FACT-M-3.1 Page 14 of 17
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Serum Prepared Range of LCR from Range of LCR from Range of LCR from
matrix range of average ave curve low std low std high std high std
standards curve curve curve curve curve
(ppbXng/mL) (ppb}ng/mL) (ppbXng/mL) (ppb)ng/mL) {ppb){ng/mL) (ppb)}(ng/mL} {ppb)(ng/mL)
Rabbit 5.00-1470 | 5.00-1470 9.89-1000 | 5.00-25! n/a 98.9 - 1470 98.9 - 1000
Bovine 5.00- 1470~} 5.00-1470 25.1-1000 | 5.00-989 “n/a 98.9-1470 98.9-1000
Rat 5.00-1470 | 5.00-1470 50.0-1000 | 9.89-500 25.1-500 |98.9-1470 98.9— 1000
Monkey 5.00-1470 | 5.00-1470 98.9-1000 | 25.1-500 25.1-500 | 98.9-1470 n/a
Compound: PFOSAA
Serum Prepared Range of LCR from Range of LCR from Range of LCR from
matrix range of average ave curve low std low std high std high std
standards curve curve curve curve curve
{ppb)ng/mL) | (ppbXng/mL)  (ppbXng/mL) | (ppb)ng/mL)  (ppb)mg/mi) | (ppb¥ng/mL)  (ppb)ng/mL)
Rabbit 5201540 | 520-1540 104-1000 | 5.20-263 10.4-263 | 104-1540 263 - 1000
Bovine 5.20-1540 | 5.20-1540 263-1000 | 10.4 - 521 n/a (1) 104 - 1540 263 - 1000
Rat 520~ 1540 | 5.20- 1540 104 - 1000 5.20-263 10.4 - 263 104 - 1540 263 - 1000
Monkey 5201540 { 520~ 1540 52.4-1000 | 5.20-263 26.3-263 104 - 1540 263 - 1000
Compound: EtFOSE-OH
Serum Prepared Range of LCR from Range of LCR from Range of LCR from
matrix range of average ave curve low std low std high std high std
standards curve curve curve curve curve
(ppb)(ng/mL) (ppb)ing/mL) _ (ppb}ng/mL) | (ppbXng/ml)  (ppb)(ng/mL) | (ppb)ng/mL) (ppb¥ng/mL)
Rabbit 4.54 - 1450 | 4.94-1450 49.4-1000 4.94 - 248 9.78 -248 | 97.8 - 1450 n/a
Bovine 4.94-1450 | 4.94-1450 97.8-1000 | 4.94 248 4.94 -248 | 97.8 - 1450 248 - 1000
Rat 494 -1450 | 494-1450 494 - 1000 4.94 - 248 n/a 97.8 - 1450 9176(8)0'
Monkey 4.94 -1450 | 4.94-1450 97.8-1000 | 4.94-248 9.78 -248 | 97.8 - 1450 n/a
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Compound: POAA

3m Medical Department Study: T-6295.7

Report No.
laboratory Request

FACT TOX-030
Number-U2273

In general, the chromatography for the monoester was very poor (broad peaks, high baseline).
Curves for monoester in rabbit and bovine were unacceptable. Any quantitation performed with the monoester is
only an estimate and should not be used for reliable, accurate data reporting.
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Serum Prepared Range of LCR from Range of LCR from Rangc of LCR from
matrix range of average ave curve low std low std high std high std
standards curve curve curve curve curve
(ppb}ng/mL) (ppb}(ng/mL)  (ppb)(ng/mL) (ppb)(ng/mL)  (ppb)(ng/mL) {ppb){ng/mL) (ppb)(ng/mL)
Rabbit 501-1480 | 513-1510 258-1000 | 5.13-258 n/a 102 -1510 n/a
Bovine 5.01 - 1480-] 5.13-1510 102~-1000 | 5.13-258  5.13-258 | 102-1510 258 - 1000
Rat 5.01-1480 { 5.13-1510 51.3-1000 | 5.13-102 5.13-102 | 102-1510 102 - 1000
Monkey | 5.01-1480 { 5.13-1510 102-1000 | 5.13-102 5.13-102 102-1510 258 -1000
Compound: PFOSEA
Senum Prepared Range of LCR from Range of LCR from Range of LCR from
matrix range of average ave curve . low std low std high std high std
standards curve curve curve curve curve
(ppb)ng/mL) | (ppb)(ng/mL)  (ppbXng/mL) | (ppb)(ng/mL)  (ppb)(ng/mL) | (ppb)ng/mL) (ppb)(ng/mL)
Rabbit 5.13-1510 | 5.13-1510 25.8-1000.| 5.13-258 /a 102 - 1510 n/a
Bovine 5.13-1510 | 5.13-1510 102-1000 | 5.13 —258 5.13 —258 | 102 - 1510 258 - 1000
Rat 5.13-1510 | 5.13-1510 513-1000 | 5.13 —-102 513 —102 | 102 - 1510 102 - 1000
Monkey | 5.13 -1510 | 5.13 -1510 102-1000 | 5.13 =102  5.13 —102 | 102 - 1510 258 - 1000
Compound: Monoester
Serum Prepared Range of LCR from
matrix range of average ave curve
standards curve
(ppb)(ng/mL) 1 (ppb)(ng/mL)  (ppb}ng/mL)
Rabbit 4.94-1450 | 9.78 -978 va
Bovine 4.94 - 1450 | 97.8 - 1450 n/a
Rat 4.94 - 1450 | 248-1450 248 - 1000
Monkey 4.94 - 1450 | 49.4-1450 97.8-1000
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Ion Pair Standard Curves — Fluids
Standard number:
Equipment number:
Final solvent and TN:
Blank fluid/identifier:

Prep date(s):
Analyte(s):
Sample matrix:

Method/revision:
Target analyte(s):
FC mix std approx. 0.500 ppm: W398-641
FC mix std approx. 5.00 ppm: W398-640
FC mix std approx. 50.0 ppm: W398-639
Surrogate std approx. 17.71 ppm: W398-605

Actual concentrations of standards in the FC mix

PFOS PFOSA PFOSAA EtFOSE- POAA PFOSEA Monoeste All “All
OH r
Stdconc Stdconc  Stdconc  Stdconc Stdconc  Stdconc  Std conc Am't Final
ug/mL ug/mL ug/mL ug/mL ug/mL ug/mL ug/mL spiked mL Volume
mL
0.500 0.507 0.532 0.501 0.509 0.521 0.501 0.010 I 1.01S
0.500 0.507 0.532 0.501 0.509 0.521 0.501 0.020 v 1.025
5.00 5.07 5.32 5.01 5.09 5.21 5.01 0.005 1.010
5.00 5.07 5.32 5.01 5.09 5.21 5.01 0.010 1.015
5.00 5.07 532 5.01 5.09 5.21 5.01 0.020 1.025
50.0 50.1 53.2 50.1 50.9 52.1 50.1 0.005 11010
50.0 50.1 53.2 50.1 50.9 52.1 50.1 0.010 | 1.015
50.0 50.1 53.2 50.1 50.9 52.1 50.1 0.015 1.020
50.0 50.1 53.2 50.1 50.9 52.1 50.1 0.020 21,025
Calculated concentrations of standards in the sample matrix
PFOS PFOSA PFOSAA EtFOSE POAA PFOSEA  Monoester Surrogate All
Final Final conc  Finalconc  Final conc  Finalconc  Final conc Std conc Std conc Am't spiked
cone ng/mL ng/mL ng/mL ng/mL ng/mL ng/mL ng/mL (mL)
ng/mL
493 5.00 524 4.94 5.01 513 4.94 2.64 0.005
9.76 9.89 10.4 9.78 9.93 10.2 9.78
24.8 25.1 26.3 24.8 25.2 25.8 24.8 Surrogate
493 50.0 52.4 494 50.1 513 454 Final conc
97.6 08.9 104 97.8 99.3 102 97.8 ng/mL
248 251 263 248 252 258 248 §1.0
493 500 524 494 501 513 494
735 746 782 737 749 766 737
976 989 1038 978 993 1017 978
Validated ranges — approximate concentrations
Sera PFOS PFOSA PFOSAA EtFOSE-OH POAA PFOSEA
Rabbit 5-1000 ppb 10-1000 ppb 10-1000 ppb 10-1000 ppb 10-750 ppb 25-1000 ppb
Bovine 25-1000 ppb | 25-1000 ppb | 263-1000 ppb | _ 5-1000 ppb 5-1000 ppb 5-1000 ppb
Rat 10-1000 ppb | 25-1000 ppb | 10-1000 ppb | _ 50-500 pob 51000 ppb $-17000 ppb
Monkey Estimates only. | Use values for | Rabbit
Attachment D: lon Pair Standard Curves FACT-M-3.1 Page 17 of 17
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ANALYSIS OF POTASSIUM PERFLUOROOCTANESULFONATE OR OTHER
FLUOROCHEMICALS IN SERUM OR OTHER FLUID EXTRACTS USING
HPLC-ELECTROSPRAY/MASS SPECTROMETRY

Method Number: FACT-M-4.1 Adoption Date: 4/22/98
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1.0 SCOPE AND APPLICATION

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

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

1.3 Matrices: Rabbit, rat, bovine, or monkey serum and rat whole blood or milk curd.
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2.0 SUMMARY OF METHOD

2.1 This method describes the analysis of fluorochemical surfactants extracted from serum,
whole blood, or milk curd 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 potassium perfluorooctanesulfonate (PFOS) anion,
M/Z=499. Samples may also be analyzed using an API/MS/MS system to further verify
compound identification.

3.0 DEFINITIONS

3.1 Atmospheric Pressure Ionization (API): The Micromass platform 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 (APcl), 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 ionization occurs through the production of tiny charged droplets in a
strong electrical field.

3.3 Mass Spectrometry, Mass Spectrometer (MS), Tandem Mass Spectrometer (MS/MS):
The API platforms 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 platform
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 other Z-
spray systems, etc.)

3.5 Mass Lynx Software: System software designed for the specific operation of these platform
systems. Currently MassLynx has Windows 95 and WindowsNT 3.1 versions. All versions
are similar. For more details see the manual specific to the instrument (Micromass Platform
II or Quattro II 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. The probe employs a voltage of
approximately 5000 Volts.

4.1.2  When handling samples or solvents wear appropriate protective gloves, eyewear,
and clothing.
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4.2

5.0 INTERFERENCES

5.1

laboratory Request Number-U2279

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.

-

To minimize interferences when analyzing samples for perfluorooctanocate(POAA), 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.

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

7.0 _SUPPLIES AND MATERIALS

7.1

Supplies

7.1.1 High punty grade nitrogen gas regulated to approximately 100 psi
7.1.2 HPLC analytical column, specifics to be determined by the analyst
7.1.3 Capped autovials or capped 15 ml centrifuge tubes

8.0 REAGENTS AND STANDARDS

8.1

8.2

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 and may
be provided by a Milli-Q TOC Plus system

8.1.3 Ammonium acetate, reagent grade or equivalent

Standards

8.2.1 Typically one method blank, one matrix blank, and ten matrix standards are
prepared during the extraction procedure. See FACT-M-3.1.

9.0 SAMPLE HANDLING

9.1

9.2

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.

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

FACT-M-4.1 Page 3 of
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10.0 QuAaLIiTY CONTROL

10.1

10.2

10.3

11.0

Method Blanks and Matrix Blanks
10.1.1 Analyze a method blank and a matrix blank prior to each calibration curve.
Matrix Spikesh

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

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

10.2.3 See Section 13 to calculate percent recovery.
Continuing Calibration Checks

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

10.3.2 See Section 13 to calculate percent difference.

CALIBRATION AND STANDARDIZATION

11.1

11.2

11.3

114

12.0

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

The  value for the data should be 0.980 or greater. Lower values may be acceptable at the
discretion of the analyst and documented approval of the Project Lead.

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

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

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

FACT-M-4.1 Page 4 of 9
Analysis of Serum or Fluid Extract Using ES/MS

3M Environmental Laboratory "’%/f/ Pa 3



3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

12.1.2 To create a method click on scan button in the Acquisition control panel and select
SIR (Single Ion Recording). Set Ionization Mode as appropriate and mass to 499 or
other appropriate masses. A 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 Typical-ly the analytical batch run sequence begins with a set of extracted matrix
standards and ends with a set of extracted matrix standards.

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

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

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

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

12.2.2.1 Sample size = 10 pL injection with a sample wash
12.2.2.2 Inject/sample = 1
12.2.2.3 Cycle time = 15 minutes

_12.2.2.4 Solvent ramp =

Time MeOH 2.0 mM
Ammonium acetate

0.00 min. 45% 55%

7.5 min. 90% 10%

11.0 min. 90% 10%

11.5 min. 45% 55%

Note: In this instrument configuration, the run must be set up on the electrospray software

with a “Waiting for inlet start” message before the “Start” button is pressed on the
HP Workstation.

12.2.2.5 Press the “Start” button.
12.3 Instrument Set-up
12.3.1 Refer to FACT-EP-3.0 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.

FACT-M-4.1 Page 5 of 9
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12.3.5

12.3.6

12.3.7

12.3.8
12.3.9

laboratory Request Number-U2279

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

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

The instrument uses these parameters at the following settings. These settings may

changein 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 uL/min

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

Carefully guide the probe into the opening. Insert probe until it will not g0 any
further. Connect the voltage cables to the probe.

Record tune parameters in the instrument log.

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

12.3.10Click on start button in the Acquisition Control Panel (this may vary among

MassLynx versions, see appropriate MassLynx USER’S GUIDE). Press the start
button at top of sample list. Ensure start and end sample number includes all
samples to be analyzed.

13.0 DATA ANALYSIS AND CALCULATIONS

13.1 Calculations:

13.1.4

Calculate matrix spike percent recoveries using the following equation:

% Recovery = Observed Result - Background Result x 100

13.1.5

Expected Result

Calculate percent difference using the following equation:

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

13.1.6

Expected Conc.

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

{ng of PFOS calc. from std. Curve x_Dilution Factor) x _I ug
(Initial Volume of matrix (ml) + ml of Surrogate Standard) 1000 ng
Final Volume (mL)

14.0 METHOD PERFORMANCE

14.1 Method Detection Limit (MDL) and Limit of Quantitation (LOQ) are method, analyte, and
matrix specific. Please see FACT-M-3.1, Attachment A for a listing of current validated
MDL and LOQ values.
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14.2 Method Blanks and Matrix Blanks

14.2.1 Method blanks and matrix blanks will be analyzed with each sample set for

possible contamination or carryover. Values are expected to fall below the lowest
standard in the calibration curve.

14.3 Matrix Spikes.

14.3.1 Matrix spikes are analyzed with each sample set and the percent recoveries are
expected to fall within + 30% of the spiked concentration.

14.4 Continuing Calibration Checks

14.4.1 Continuing calibration checks are analyzed at a minimum of after every 10 samples
with eacl) sample set. The percent recoveries are expected to fall within + 30% of
the spiked concentration.

14.5 If any criteria listed in the method performance section isn’t met, maintenance may be
performed on the system and samples reanalyzed or other actions as determined by the
analyst. All actions will be documented in the instrument runlog, the maintenance log, or
on the summary sheet with the sample results.

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

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

16.5 Copy instrument runlog pages, including instrument parameters and sample results, and
store in appropriate study folder.

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

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

17.0_TABLES, DIAGRAMS, FLOWCHARTS, AND VALIDATION DATA
17.1 Attachment A: FACT-M-4.1 Data reporting spreadsheet

17.2 The validation report associated with this method is FACT-M-3.1 & 4.1-V-1.
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18.0 REFERENCES

18.1 FACT-EP-3.0, “Operation and Maintenance of the Micromass Atmospheric Pressure
Ionization/Mass Spectrometer Platform Systems”

19.0 AFFECTED DOCUMENTS

19.1 FACT-M-3.1, “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Serum or Fluid for Analysis Using HPLC-Electrospray/Mass
Spectrometry”

20.0 REVISIONS

Revision Revision
Number. - Reason For Revision Date
1 Validation of method to include 7 fluorochemicals addition of whole 07/01/98

blood matrix, surrogate standard, new API/MS(MS) systems, monkey
sera cross validation, MDL study, updates in record keeping and storing
policies, etc. '
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Attachment A

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/Analyse;
Date of Analysis/Analyst:

Group Sample# Concentration Initial Vol. Dilution
Daose ug/mL mL - Factor

Final Cone.
ug/mL

Slope: Taken from linear regression equation.

Group/Dose: Taken from the study folder.

Sample#: Taken from the study folder.

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

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

Dilution Factor: Taken from the study folder.

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

FACT-M-4.0
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Table D-1a. Sampla Intervals and Types by Individual Animal from Study 6329-223

ANMAL ID SERUM SAMPLES LIVER SAMPLES COLLECTED RECOVERY SUBGROUP SERUM SAMPLES
COULECTED (QTY—WEEK) (DATE) COLLECTED (Qry—WEeEK)

(m 151 Samples 8 Samples 72 Samples

tossomM | e ez o 2259

10551 | 110 12§ ;‘;‘zg' 12,16, 2/25/99

105519M 12—0'2(’): gh‘."zg', 51218 225099 et
ossaM | o a2 “éﬁ".’%ﬂ%}.‘f‘ Retmed o kny 070 | e 50,658 v v
N S R e s v
o | T | rny i | PRER ST
105830F '2"0'20' Z 4'22' 3'7'12 G 2/25/99

s | e 2268

s | e g 220

s | e rmean 22579 R
10550 | "o 20,37,z gt | Rekmed o cony 307 | TR BT I 3943
(Lg:v“g':.) 89 Samples 8 Samples —_
im 1—0 Baselkﬁmy-Not'”‘ ot assigned Retumed to colony
fossum | T e 22698

ossts | s 22699

s | sz o i

ossM | T ez 225

1—0

e A0 —

ossatr | B ez 22699
% 16 g 1—0 e Retumed to colony
- 1085 1—0 RSN Retumed to colony
tossarE | 22699
osssor | 0 e 22699

27 Day 183 (2723/99)
** Two samples 2/20/99

27 Day 184 (2/25/99)
79 Sample on 2/23/00

271 Day 185 (2/26/99)
7S Sample on 2/25/00

27iii Day 187 (2/26/99)
79ii Sarnple on 2/25/00

Note: Sampies for Week 26 and Week 27 (Recovery Group) taken on same day (Day 183, 2/23/99)
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Report No.

Report No. FACT TOX-030
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Table D-1b. Sample Intervals and Types by Individual Animal from Study 6329-223

A D SERUM SAMPLES LIVER SAMPLES COLLECTED RECOVERY SUBGROUP SERUM SAMPLES
COLLECTED (QTY—WEEK) (DATE) COLLECTED (QTY—WEEK)
Group il
(Mid Dose) 152 Samples 12 Sampies 72 Samples
14-20,1.2.4.6.8.1216, ) 18—27i, 28, 29, 30, 37, 35, 35, 4347
105505M | o5 24,26, . 27, 271, o7 301100 Biopsy 51,53, 57, 61, 65, 69, 73, 77. 79
12-—0.1,2.4.6.8 12 16, e
105510M 0. 40 o 212609
12-0.1,2.4,6,8, 12,16,
103518M 20, 24, 26, 27i 2126099 SR -
14-0,1.2.4.6 8 1276, 18—27#, 28, 29, 30, 37, 35,30 4347
103523 20, 24, 26, 27, 27, 27 301/00 Biopsy 51,53, 57, 61, 65, 69, 73. 77, 79
12-0.1,2.4.6 8 12,16 - ;
105524M 20, 24, 26, 27 2/26/99 7
12—0,1,2.4,6 8, 12,76, -
105528M 0. 2420 o7 2/26/99
12-0.1.2.4. 6.8 1276,
105532F 20, 24, 26, 27i 212599 -
12012468 1216, "
105538F A 22509 L
19012468 1276, 18271, 28, 29, 30, 37, 365, 39, 43, 47
105539F 20, 24, 26, 27, 27, 27 301/00 Blopsy 51,53, 57, 61, 65, 69, 73, 77, 79
12-0,1.2.4.6 8 12,76, — ;
105545¢ 20, 24, 26, 27i 225099
12—0.1,2.4.6,8, 1216,
1055488 20,24, 26, 27i 225099 :
14—0,1.2.4.6.8 1276, : 18—271. 28, 2, 30, 31, 35, 30 43,37,
105552F 20,24, 26. 27, 271, 27ii 3/01/00 Biopsy 51,53, 57, 61, 65, 69, 73. 77, 79
Group IV
148 Sam 14 les 80 Sam
(High Dose) ples Samp ples
101246812716
105508M 20,24 ™ none
12-0.1.2.4.6.8. 1276,
105507M 0. 24 20 o 225099
105500M | 50, 1.2.4.6.8 121620 none S
soss1am | 1=0.1.2.4,6.8,12, 15, 722799 Biopsy. 6772825 0 T B W BT
20, 24, 26, 27, 27i, 27 2/25/00 51,53, 57,61, 65, 69, 73, 77. 79, 79, 7%
12—0,1,2.4.6,8,12.16,
105512M 20,24, 26, 27i 225/
1osszam | 140.1.2.4.6.8, 12,76, 22799 Biopey, 2037 38,2530 3T T 0T
20,24, 26, 27. 27, 27i 2725/00 51,53, 57, 61. 65, 69, 73, 7. 79, 79, 76
105533F | 14=9.1.2.4.6.8, 12, 16, W22/9 Blopsy, 20—27w, 28, 29, 30, 31, 35. 30, 43, 47
20, 24, 26, 27, 27, 27ii 2725000 m&ys&&mnmmm
12012, 4.6 8 1276,
105334¢ 20,24, 26, 275 226/%9 -
12-0.1,2.4.6.8.12.16,
105536F AERT 2/25/09 j
12—0.1,2.4.6.8,12.16.
105540F 20, 24, 26. 27 2726/99 A
rossazr | 14=0.1.2.4,6.8, 12,16, 522750 Biopsy, 20277, 28,29, 303 AR
20. 24, 26, 27, 27i, 27 2225/00 51,53, 57. 61, 65, 69, 73, 77. 79, 791, 7%
12—0,1.2.4.6.8, 12,16 - :
105551F 20, 24, 26, 271 2269 .
27 Day 183 (223/98) 271 Day184(225/99)  27i Day 185 (226/99)  27ii Day 187 (272899
** Two samples 2/20/99 79 Sample on 2/23/00 79 Sample on 2/25/00 79ii  Sample on 2/25/00

Note: Samples for Week 26 and Week 27 (Recovery Group) taken on same day (Day 183, 2/23/99)
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Table D-2. Average PFOS Concentrations in Serum by Dosage Group and Week from Study FACT Tox-030 (Baseline— Day 185)

Time Poirt | AIPFOS valves | Group 1h Group 1F Group Srow | Growp | Group Grow | Group
ighmi) ug/mL 0.0mokoid 00moAg/d °~°";’°"‘°‘ 083morph | o.1smgront | o.1smokad | 0.78mong 0.75moAgr
Baseline Averag;?:OS <L0Q <LOQ <L0Q ! <LOQ <LOQ <L.OQ <LOQ <LOQ
LOQ0.025 Std Deviation NA NA NA ) NA NA NA NA NA
Woeek 1 Average PFOS <LOQ <L0Q 0.869 0.947 460 37 21.0 204
LOQ 0025 Sid Deviation NA NA 0.147 0.110 0.782 0.455 1.57 2.7
Woek 2 Average PFOS <L0Q <LOQ 110 | 110 5.81 5.39 269 22,0
1000025 Std Deviation NA NA 00835 | 0093 | 0933 0.830 3.54 3.25
Week 4 Average PFOS <L0Q - 1 Anomaly <L0Q 320 | 340 17.8 165 95.3 927
L0Q 00152 Std Deviation NA NA 0.577 0.291 1.68 1.87 704 306
Week § Average PFOS <LOG <LOQ | 361 371 20.4 18.8 945 90.1
L0Q 0152 Std Deviation NA NA 0.430 0417 1.65 2.15 8.07 7.11
Wook 8 Average PFOS <LOQ- 1 Anomaly | 0.0226 -2 Anomaiies 473 | 476 26.0 24.0 109 107
:
LOQ 00182 Std Deviation NA 0.00189 0432 | 0577 330 3.06 18.3 1.8
Week 12 Average PFOS 0.0383- 1 Anomaly | 0.0263 -2 Anomailes 669 | 631 35.2 27.8 122 117
LOQ 00152 Std Deviation 0.00811 0.00362 0578 | 0717 5.39 3.98 239 17
Week 16 Average PFOS 0.0407 0.0432 -2 Anomalies 112 ;105 56.2 42.1 189 162
L0Qo.0182 Std Deviation 0.0110 A 0.00851 244 | 190 5.84 4.04 15.9 193
Week 20 Average PFOS 0.0400 | 0.0504 12.3 19.5 63.7 58.1 144 156
LoQ 00152 Std Deviation 0.0120 0.0127 1.40 14.5 6.71 147 10.9 218
Weok 24 Average PFOS 0.0440 0.0426- 1 Anomaly 14.5 13.0 659 50.4 215 174
L0Q 00152 Std Deviation 0.01014 0.00784 3.06 0.675 6.88 7.24 24.9 209
Week 26 Average PFOS 0.0459 0.0506 [ 158 | 132 82.6 6.8 173 | 17
Loq001s2 Std Deviation 0.0143 0.0184 {141 0 142 | 282 10.8 365 | 222
Week 27 Average PFOS 0.0529 0.0416 159 | 111 | 68 58.5 194 160
LOQ 0.0248 Std Deviation 0.0145 . 0.0148 | 554 | 152 | s75 4,67 8.93 239
Day 183 Average PFOS 0.117 0.0533 — —_ 85.0 81.7 249 230
LoQeo1s2 Std Deviation 0.0764 0.0315 — —_ 14.9 35.1 46.8 40.3
Day 184 Average PFOS 0.0233- 1 Anomaly 0.0352 - - 69.7 78.0 259 245
LOG 0.0182 Std Deviation NA 0.00911 — — 468 12.0 110 29.2
Day 185 Average PFOS 0.0432 0.0546 — — 77.8 843 | 204 | 321
Loaoots2 Std Deviation 0.00928 0.0306 — — 10.7 233 20 | 170
<L0Q; Less than the Lower Limdl of Quantitation
3M Environmental Laboratory Page D4
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Table D-3. Average PFOS Concentrations in Serum by Dosage Group and Week from Study FACT TOX-030 {Recovery Group)

Time Point All PFOS values Group 1M l Group 1F | Group 3M l Group 3F | Group 4m l Group 4F
LOQ {(ug/mL) ug/mi, 0.0mg/kg/day 0.15mg/kg/day 0.75mg/kg/day
Day 187 Average PFOS womi) | 0.0300- 1 Anomaly | 0.0457 791 | 395 267 258
Loaoots2 Std Deviation NA 0.0118 467 | 414 420 152
Week 28 Average PFOS gomi) 0.0374 0.0430 84.6 86.1 248 236
LoQo.os2 Std Deviation 0.0124 0.00821 1.51 359 21.7 183
Woeek 29 Average PFOS omiy | 0.0665 0.0742 75.8 69.9 223 | 194
LoQa0152 Std Deviation 0.00362 0.000664 | 218 114 663 | 190
Week 30 Average PFOS @omiy 0.0313 00303 | 652 62.0 143 162
LoQoo1s2 Std Dewviation | 0.000165 0.000485 ;: 460 106 38.0 7.87
Week 3t Average PFOS oml) 0.0358 0.0368 56.6 79.6 161 185
LoQ 00152 Std Deviation 0.000567 0.0121 47 43.8 46.1 219
Woeek 35 Average PFOS (ugmt) 0.0459 0.0723 84.5 74.4 181 171
LOQ 0.00555 Sid Deviation 0.00303 0.00352 12.0 9.53 19.5 10.1
Week 39 Average PFOS (omi) 0.0391 00508 | 60.1 51.7 146 161
LOQ0.00555 Std Deviation 0.0106 0.000779 . 3.6 7.29 16.1 11.1
Week 43 Average PFOS (upmi) 0.0319 0.0368 . 457 581 | 788 159
LOQ 0.00555 Std Deviation 0.00440 0.0000923 1.12 0.249 16.8 28.4
Weok 47 Average PFOS yomi) 0.0355 0.0459 48.3 426 124 98.3
L0Q 000555 Std Deviation 0.00221 0.00323 3.69 6.70 259 8.32
Week 51 Average PFOS fugimt) 0.0237 0.0341 37.9 35.1 97 ' 914
LOG 000555 Std Deviation | 0.00333 0.000403 2.62 13.2 384 6.07
Woeek 53 Average PFOS oml) | 0.0331 00397 | 462 36.7 80.8 98.2
LOQ0.00555 Std Deviation 0.0086 0.00311 | 330 6.24 36.8 0.490
Waeek 57 Average PFOS omy) 0.0327 0.0445 302 323 78.0 106
L0Q 000558 Std Deviation 0.00526 000385 : 236 1.34 16.3 384
Waeek 61 Average PFOS (ugrmL) 0.0351 00448 | 316 382 100 109
LOQ 0.00555 Std Deviation 0.00449 0.00210 5.08 0.283 50.3 0.697
Weok 65 Average PFOS omy 0.0210 0.0360 29 | I7e 915 82.8
LOQ 000555 Sid Deviation 0.00365 0.000522 00269 | 232 55.2 9.68
Woek 69 Average PFOS jugmy) | 0.0406 00400 | 264 345 840 750
LOQ 0.00555 Std Deviation i 0.00313 000301 | 259 346 524 5.25
Waeek 73 Average PFOS (ugmi) 0.0350 00365 | 273 25.8 544 147
L0Q0.00555 Std Deviation 0.0115 0.00284 | 466 2.91 273 131
Week 77 Average PFOS uomi) 0.0296 00305 | 225 23.0 60.0 57.0
L0Q 0.00585 Std Deviation 0.00535 0.00167 | 0.632 6.37 383 19,1
Week 79 Average PFOS (ugmi) 0.0215 00243 | 19.1 214 411 414
LOQ 000555 Std Deviation 0.00296 0.00355 | 0.805 201 25.9 1.15
3M Environmental Laboratory Page D-5
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Table D4a. PFOS Amounts Reported in Serum by Indlvidual Animal (Baseline-Week 26)

PFOS WEEKO | WeEx1 | Week2 | Week4 | Weex6 | Weexs WEEK 12 | WEEK16 | WEEK 20 | WeEK 24 WEEK 26
REPORTED Goml) tomt) (ugimL) Guopmt) Giom) tughmt ) GagAmi) o) Giom) (] Gy
Group | (Control)
105508M +«<LOQ <40Q <LoQ <LoQ «10Q <.0Q 0.0381 00344 0.0348 0.0449 0.0496
105517M -<LOQ = 0Q <LOQ +1.0Q +<0Q 0Q 0.0430 0.0408 0.0419 0.0436 +0.0539
105519M «L0Q <L0Q ~10Q +<LOQ +<.OQ <0Q 0.0438 «00423 | 00338 0.0414 0.0417
105520M *<LOQ <LOQ ~<10Q »+L0Q <L.0Q <LOQ <LOQ 00332 0.0300 0.0283 0.0254
105526M *<LOQ <LOQ <L0Q <L0Q <LOQ <LOQ 0.0244 0.0320 0.0369 0.0397 0.0378
105527M «<LOQ <LOQ «<LOQ «<LOQ +«0Q 0.0385 0.0423 0.0815 +0.0631 «0.0613 0.0669
105620F ~.0Q <LOQ +1CQ +<LOQ «<L0Q 0.0214 ~<t0Q 0.0438 0.0817 0.0438 00613
105530F ~<LOQ <L0Q <LOQ +<LOQ ~L0Q 0.0244 0.0243 «0.0515 0.0579 *0.0487 0.0736
108531F «~LOQ 0Q +<LOQ <LoQ <LOQ 0.0206 0.0254 0.0314 #0.0493 0.0364 0.0431
105535F «L0Q <L0Q <LOQ ~<LOQ ~L0Q <L0Q <L0Q +«.0Q 0.0283 «<LOQ 0.0266
105544F <LOQ <LOQ «<LOQ <LoQ «.0Q <.0Q 0.0238 «LOQ «0.0505 | 00325 +0.0433
105549F LOQ <0Q +L.OQ «<LOQ -0Q 0.0240 00316 0.0462 0.0570 0.0448 0.0556
Group I (Low Dose)
105513M *~LOQ S P
105514M <0Q 0.783 *1.02 0287 «3.87 4.61 6.20 10.4 125 014.7 16.2
1055150 «.0Q «0.767 1,03 275 «3.31 417 648 «9.47 10.7 «10.9 16.5
105516M <LOQ 0.832 1.19 313 «3.26 505 8.55 10.1 11.9 14.1 138
105521M «<L OO 1.09 113 «4.03 o4.19 510 7.52 »148 14.1 °18.4 *169
105525M «LOQ v
105537F «<LOQ 1.10 1.19 373 | w428 528 6.81 1.1 11.0 13.4 *135
105541F «=L0Q «0.629 1.16 «307 | 368 4.85 5.57 *123 1.5 137 e14.8
105543F ~<LOQ L
105548F «<LOQ R
105547F «<LOQ 0.531 106 3155 385 498 7.03 10.7 143 o12.7 130
105550F L OQ 0.832 «0.980 03.27 «3.27 394 5.83 7.85 41.1 122 o114
Group M (Mid Dose)
105505M <LOQ 4.60 607 o170 210 278 401 *50.4 62.3 77.4 92,9
105510M «<LOQ »4.19 4.82 *17.2 25 221 39.2 529 63.3 65.2 -129
105518M «<LOQ 548 701 202 20,1 25.1 337 60.7 83.1 588 69 5
105523M «<LOQ 35¢ 456 176 »18.6 245 #35.3 52.2 75.2 597 o721
105524M «0Q 425 6524 15.4 0218 316 78 63.4 840 69.6 9.5
105528M ~LOQ 5.52 6.15 »19.2 *18.5 246 254 484 54.2 *64.8 624
105532F ~<L0Q «4.31 o461 *16.8 *18.4 278 258 40.4 66.2 «63 1 634
105538F <LOQ 4.12 867 18.7 18.9 243 328 373 474 486 59.0
105539F <0Q EEY 4. 65 *143 184 265 278 46.3 *»78.2 69,9 722
105545F »~L0Q +3.69 528 *18.7 27 245 322 43.1 457 83.5 85.7
105548F <10Q ar2 6.42 157 18,4 23 232 47.0 85.3 56.1 645
105552F *=<L0Q 3.12 473 0149 16.1 19.1 248 38.7 427 «61.7 55.6
Group IV {High Dose)
105506M «.0Q 213 *28.9 236 «81.0 125 118 182 158 198 —
105507M <LOQ 220 25.1 <728 «a28 86.1 106 172 138 188 182
105509M <LOQ +18.8 239 *54.8 823 103 123 197 152 — —
105511M <LOQ ~19.3 26 o484 <% 923 9.4 179 126 207 142
105512M «<LOQ 28 313 o774 +105 118 167 218 143 247 148
105522M «<LOQ 218 238 82.2 *102 131 121 185 145 233 221
105533F ~<LOQ 228 249 +141 K0 110 126 164 169 190 203
105534F < 00 18.1 «26.0 +145 +833 121 114 157 143 +200 187
105536F ~<L0Q *21.0 235 *64.1 »30.8 102 +38.0 *184 148 169 155
105540F ~<LOQ «18.8 «195 7.2 20.8 105 112 173 193 151 177
105542F ~<LOQ 240 199 «78.4 102 118 131 168 151 181 165
105551F <LOQ «20.1 18.2 «80.2 820 87.3 17 127 132 #150 | w142
* indicates a sampie with an extraction vokime of <0 5 mL
Shadecdt calls=moribund
3M Environmental Laboratory Page D-6
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030

laboratory Request Number-U2279
3M Medical Department Study: T-6295.7 Report No. FACT TOX-030
Laboratory Request Number-U2279

Table D4b. PFOS Amounts Reported in Serum by Individual Animal (Days 183-Day 185 and Week 27)

PFOS DAy 183 DAY184 | DAY185 | WeEk27
REPORTED uoml) {saAml) (ugimd) (np/mi)
Group | (Control)
105508M — @ — 0.0461
105517 — — — -
105519M - @ —_ 0.0430
105520M 0171 <1.0Q 0.0368 -—_
105526M «0.0828 0.0233 0.0488 —
105527TM — [} —_— 0.0685
105520F 0.0758 0.0418 0.0763 —
105530F - @ —_ 0.0635
105531F - —_ @ 00374
105538F —_ -— @ 0.0318
105544F - Q — 00338
105549F 0.0310 0.0287 0.0330 —_
Group ¥ (Low Dosa)
105514M - ® — 239
105515M - - @ 13.0
105518M — — @ 14
105521M — — @ 155
105537F — —_ — —
105541F — - @ 128
105547F —_ —_ @ 953
105550F — -— @ 1.2
Group Il (Mid Dose)
105505M *74 4 664 70.3 -_—
105510M — - @ 6a.5
105518M — — @ 68.7
105523M 855 730 854 —_
105524M — — @ 60.8
105528M — -— @ 747
105532F - @ - 543
105538F —_ @ — 56.5
105538F »107 865 101 -
105545F - [+ — 58.0
105548F - @ - 651
105552F 58.9 «88.5 $78 —
Group IV (High Dose)
105508M - — —_ 196°
105507M —_ @ —_ 184
105500M - — — —
105511M 0218 181 309 -
105512M — @ - 202
105522M 282 338 0278 -
105533F 258 285 441 —_
105534F - _— @ 182
105538F — @ - 189
10S540F —_ —_ Q 184
105542F 201 224 *201 -
108551F — —_ @ 126
@ Sample collection dates for Week 27 data
* Sampie collectad on 2/20/99

« Indicates a sampie with an extraction volume of <0.5 mi_

3M Environmental Laboratory Page D-7
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030

laboratory Request Number-U2279
3M Medical Department Study: T-6295.7 Report No. FACT TOX-030
Laboratory Request Number-U2279

Table D-5a. PFOS Amounts Reported in Serum by Recovery Group Animal (Day 187- Week 47)

PFOS | Dav187 | Week28 | WEEK29 | WEEK30 | WeEK 1 | WeE35 | WeEx3D | Ween a3 WEEK 47

REPORTED gml) tugme ) (igmL) (ugiml) (pormL) {ug/mi) ome) lugpmi.) o)
Group | (Control)

105520M <0Q 002684 +0.0800 0.0314 0.0382 0.0437 0.0316 0.0287 0.033

105526M 0.0200 «0.0459 00639 0.0312 0.0354 0.0480 0.0466 00350 0.0370

105529F 0.0373 +0.0488 +0.0738 0.0299 0.0282 0.0748 0.0503 0.0368 0.0481

105549F 0.0541 +0.0372 0.0747 0.0306 «0.0453 0.0698 «0.0514 0.0387 0.0438
Group I8 (Mid Dose}

105505M 824 «85.7 773 «88.4 80.0 330 82,4 @5 509

105523M 75.8 «835 o742 81.9 832 76.1 579 449 457

105539F 102 «83.7 779 *89.9 o111 812 568 58.3 474

105552F 888 836 61.9 54.5 486 ©7.7 485 «58.0 a7s
Group [V (High Dose)

105511M 237 233 175 116 129 187 135 68.9 105

105522M 297 264 27 170 194 195 158 90.7 °142

1085533F 269 249 207 156 201 184 189 179 104

108542F 248 3 180 | 167 «170 178 *154 139 92

« Indicates a sample with an extraction volume of <0.5 mi_

Table D-5b. PFOS Amounts Reported in Serum by Recovery Group Animal (Week 51— Week 79)

PFOS | WeExS1 | WeeK 53 | WEEKST | WeEK 61 | WEEK 65 | WEEK 63 | WEEKTS | WEEk 77 | Week 79
REPORTED | woml) | Gort) | wom) | wom) | wom [ gomd | wom) | gomy | gomt)
Group | (Control)

105520M 0.0213 00268 0.0288 00318 0.0184 «0.0428 «0.0431 «0.0334 0.0194
10552eM 0.0261 0.0292 0.0384 0.0382 0.0236 00383 0.0269 »0.0259 0.0238
108529F 0.0344 0.0375 0.0472 0.0433 0.0364 0.0421 0.0388 0.0317 0.0268
105548F 0.0338 00419 0.0418 0.048 0.0357 0.0379 0.0345 «0.0204 0.0218
Group Ill (Wid Dose}
105505M 398 439 28.5 274 s 248 240 0221 197
105523M 36.0 485 318 358 329 283 +30.6 «230 185
1058539F 45 411 333 38.0 393 %69 279 275 228
105552F 25.8 323 314 384 3.0 320 o237 *18.5 199
Group IV (High Dose)
108511M «67.5 548 685 64.7 525 470 35.1 329 228
105522M 122 107 89.5 1% 131 121 *738 a7.0 *50.4
105533F 871 836 103 108 «80.7 787 545 70.5 406
105542F 957 979 108 100 «76.0 73 *240 «434 422

« Indicates a sampie with an extraction volume of <0.5 mi_

Table D-6. LOQ Values Used in Analyses by Method and Usage Dates

Memoo | ErrscrveDare | Loq | USAGE DATES
Sera ng/mL
FACT-M-4.1 10/10/88 4.39 1/25/99 1o 2/22/99
ETS-85.0 3/01/99 15.2 3/05/99 to 4/17/99
ETS-8-5.1 4/26/98 5.55 5/17/99 through the end of study
Liver no/g
FACT-M-2.0 5/26/98 30.0 1/25/99 1 5/22/99
FACT-M-2.1 6/03/99 374 6/03/99 to 6/14/99
ETS-8-7.0 7/22/99 26.9 7/29/99 through the end of study
3M Environmental Laboratory Page D-8
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3m Medical Departmer: o=
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udy: T-6295.7

3M Medical Department Study: T-6295.7

Report No.

FACT TOX-030

laboratory Request Number-U2279

Report No. FACT TOX-030
Laboratory Request Number-U2279

Table D-7. PFOS Concentrations in Liver by Dosage Group

DosAGE COLLECTION PFOS CALCULATED AMOUNT OF
GROUP DaTe CONCENTRATION ingig) PFOS (o)
Group | (Control)
105508M 22599 2 Anomalies 2 Anomalies
105517M 2/25/98 143 -1 Anomaly 0.143
105519M 0.091
105520M v
105526M g
105527TM 0.129
105529F T R
105530F 2/25/99 128 0.128
105531F 2726/98 112 0.112
105535F 2726/98 87 0.087
105544F 22599 97 0.097
105549F _ Nona: T .
Group U (Low Dose)
105514M 2126/99 18237 18.2
105515M 2/26/99 22709 22.7
105516M 2/26/99 11417 114
105521M 2726/99 16734 16.7
105537F 272509 22818 228
105541F 2/26/99 24847 248
105547F 2726099 20102 201
T 105550F 2726/% 20735 20.7
) ] Group Il (Mid Dose)
o 105505M 301100 Blopey 8252 8.25
5 105510M 2726/%8 42169 42.2
5 105518M 2/26/99 86173 86
] “105523M 3/01700 Blopsy 10203 10.2
I 705524M 22699 56673 8.7
> 105528M 2/26/99 48203 48.2
<t 105532F 2725/99 80421 80.4
p 105538F 225099 49550 456
o 108539F 301/00 Biopsy 24728 247
108545F 272559 66532 6.5
&) 105548F 2/25/99 81376 814
& 105552F J01/00 Biopsy 17690 177
o Group IV (High Dose
(0] 105506M NP - p
Ly 105507M 2725/99 412474 412
[ag) 105500M s — —
142465 142
105511M 23480 235
105512M 212599 378723 379
9/22/93 Biopsy 137561 138
105522M 2/25/00 70781 70.8
105833F 9/22/99 Biopsy 175283 175
225100 42668 427
105534F 2/26/39 280575 281
108536F 225/99 256669 257
105540F 2/26/99 267328 267
<5428 9/22/99 Biopsy 421647 422
10 2725000 57895 57.9
105551F 2/26/99 287223 287
<LOQ Less than the Lower Limit of Quantitation (26.9-37.4 ng/g)
3M Environmental Laboratory
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030

laboratory Request Numbexr-uU2279
3M Medical Department Study: T-6295.7 Report No. FACT TOX-030
Laboratory Request Number-U2279

ATTACHMENT E
DATA SPREADSHEETS
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3m Medical Department Study: T-62%CTF Toxw30 Report No. FACT TOX-030
Covance# 6329-223 laboratory Request Number-U2273

Study 26 Week Capuule Toncity Study with PFOS in Cynomalgus Monkeys
Product Number(Test Substance): T-6295 (PFOS)
Matrxx: Monkey Sera
Method/Revasion: FACT-M-3.1 & FACT-M-4.]
Analytical Equipment System Number Soup 020199
Instrument Software/Venion: Masalynx 3 |
Filename: Son Attachmenus
R-Squared Value See Attachments
Slope: See Attachments
Y-Intercept: Sce Attachments
Date of Extraction/Analyst: 02/09/99 RWW
Date of Analysis/Analyst: 02/13/99 MEE
Date of Data Reduction/Analyst: 0216/99 KIH
Sample Data
BASELINE MONKEY SERA
Group Sample # PFOS Conesatration Mean RSD
Dose Conc. of PFOS PFOS Std. Dev.
ng/ml ug/ml, or % Rec ug/mL MS/MSD RPD
Method Bik RBS02099-H20 Blk-) 0.00 <LOQ
RBSQ2099-H20 Bik-2 0.00 <LOQ <LOG NA
Matrx Blk RBS02099-Sern Blk-] 0.00 <L0OQ
RBS02099-Sers Blk-2 0.00 <LOQ <LOQ NA
QC « 250 ppb MK302099-MS 299 121%
MK S02099-MSD 285 115% 118% 5%
Group 1 105508M+ .28 <LOQ
Control 10551 ™M+ 1.32 <LOQ
0.0 mg/kg/day 105519M+ 316 <LOQ
105520M+ 1.46 <LOQ
105526M+ 162 <LOQ
05527M+ 1.48 <LOQ <.OQ NA
105529F+ 228 <L0Q
105530F+ 113 <LOQ
105531F+ 1.73 <LOQ
[0S535F+ 1.46 <.0Q
105544F 1.60 <LOQ
[05S49F $.42 <LOQ <LOQ NA
Growp 2 10S513M+ 2.63 <LOQ
Low-Dose 105314M 1.59 <<L0Q
0.03 mg/kg/day 10551 SM+ 0.540 <LOQ
105516M 265 <LOQ
105521 M+ 1.72 <LOQ
105525M+ 1.90 <LOQ <LOQ <LOQ
105537F+ 1.33 <LOQ
105541 F+ 2.23 <LOQ
105543F+ 2.53 <LOQ
105546F+ 2.50 <L.OQ
[05547F+ 169 <LOQ
105550F+ 1.50 <LOQ <LOQ <LOQ
Group 3 105505M 313 <LOQ
Mid-Dose 105510M+ 1.04 <LOQ
Q.15 mg/g/day 105518M+ 1.51 <LOQ
0S523M+ 0.930 <LOQ
105524M+ 182 <LOQ
105528M+ 2.69 <LOQ <LOQ <L.OQ
105532F+ 31 <LOQ
105538F 225 <LOQ
105539F 215 <LOQ
105545F+ 3 <LOQ
105548F 360 <LOQ
105352F+ 202 <LOQ <LOQ <LOQ
Group 4 105506M+ 9 <LOQ
High-Dose [0550T™ 279 <LOG
0.75 mg/kg/day [05509M 206 <L0Q
105511M 269 <LoQ
10550 2M+ 2.64 <LOQ
105522M+ 2.73 <LOQ <LOQ <LOQ
105533F+ 202 <LOQ
105534F+ 2.54 <LOQ
105536F+ 285 <L0oQ
105540F+ 3.45 <LOQ
1055427+ 1.94 <LoQ
105581 F 3.52 <LOQ <LOQ <LOQ
Lot of Quanttation (LOQ): 4.39 ng/mL Dats Entered/By: 02/17/99 LAC

Dats Venified/ By: 03/23/99 GML, 06/07/00 PW
Dats punity comected/verified: 09/12/00 mmh, 09/ 2/00 LAC
NA = Not apphicable + Serum tnitial volume iess than 0. 50 mL, rations should be ideted tentatwve. 04/28/00 LAC
PFOS = Perfluorcoctanesulfonate

Extraction Volume Ratio = lnstial Volume Final Volume

FACT.M-4.\
Excel §7 tox-030-sera223-1C 91200
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3m Medical Department Study:

T- 6294 cF Tox-030

Report No.

FACT TOX-030

Covance# 6329-223 laboratory Request Number-uU2279

Study: 26 Week Capsule Toxsenty Study with PFOS 1n Cynomolgus Monkeys
Product Number(Test Substance) T-6295 (PFOS)
Matnx: Monkey Sera
Method/Revision: FACT-M-1.1 & FACT-M-4 |
Analytical Equipment Symem Number: Madeime 041098 & Amehia 062408
[nstrument Software/Version: MasaLynx 3 1
Filename: See Attachments
R-Squared Valus: See Attachments
Slope: See Attachments
Y-lntercept: See Artachments
Date of Extraction/Analyst: 02/05/99 SAH
Date of Analysa/Analyst: 02/08/9, 02/10/99, 02/12/99, 0271799 HOI'DRB
Data of Dats Reduction/Analyst: 02/10/99, 02/16/99, 02/26/99 HOIMRB
Sample Data
WEEK | MONKEY SERA
Group Sample # PFOS Concentration Meaa "RSD ]
Dose Cone. of PFOS PFOS Std. Dev.
ng/mL ug/mL or % Rec wg/mL MS/MSD RPD
Method Blk RBS02059-H20 Blk-1 0.00 <LOQ
RBS02059-H20 Blk-2 0.00 <LOQ <LOQ NA
Matnx Blk RBS02059-Sera Bik-1 0.00 <LOG
RBS02059-Sern Bik-2 0.00 <LOQ. <L.OQ NA
QC - 250 ppb MK S02059-MS 305 123%
MX$02059-MSD 304 123% 123% 0%
Gromp 1 ~ [0SS08M 0.00 <LOQ
Control 10551 7M+ 000 <LOQ
0.0 mg/ky/day 105519M 0.00 <LOQ
105520M 0.00 <LOQ
105526M 0.00 <LOQ
105527M 0.00 <LOQ <LOQ NA
105529F 000 <LOQ
105530F 0.00 <LOQ
105531 F 0.00 <LOQ
105535F 0.00 <L.OQ
105544F - 0.00 <.0Q
105549F 0.00 <LOQ <LOQ NA
Group 2 105514M 495 079
Low-Dose 105515M+ 383 076"
003 mg/ky/day 10551 6M 519 0832 169
1055210 677 1 09 Q.869 0147
105537F 634 110
105541 F+ 464 €919
10S547F 581 Q931 116
[05550F 519 0832 0.947 0110
Gromp 3 105505M 28?7 460
Mid-Dose 105510M + 209 419
0.15 mg/kg/day 105518M 342 5.48
105523M 221 3.54
10552aM 318 125 17.0
105528M 413 552 460 0.782
[05532F« 161 431
105538F 257 412
105539F 248 331
105545F+ 184 362
105548F 212 3n2 123
JO5S52F 195 312 3N 0455
Grosp 4 105 506M 665 213
High-Dose 105507M+ 411 220
0.75 mg/kg/day 105509M-~+ 151 88
105511 M~ 482 193
105512M 711 28 7.49
105522M+ 539 21 6 210 157
105533F+ 564 26
105534F « 451 18.1
105536F+ 393 200
[05540F ~ 419 168
105542F 749 240 133
105551 F+ 377 20! 204 271

Lumit of Quanttation (LOQ): 4.39 ng/mL

NA = Not applicable

PFOS = Perfluorooctanesulfonate

FACT-M-4 1
Excel 97

Date purtty corrected/verified:  09/12/00 mumbh, 09/12/00 LAC
= Serum wutial volume less than 0 50 ml., concentrations should be connidered tentative 0

3M Environmental Laboratory

Dats Entered/By  02/10/99, 03/0299 LAC
Date Veribed/ By 03/23/99 GMIL,

Extraction Velume Rauc = Imtial Volume/Final Volume

tox-03C-sera223.1C
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3m Medical Department Study: T-62%cF TOX-030 Report No. FACT TOx-030
Covance# 6329-223 laboratory Request Number-uU227¢

Study 26 Week Capule Toxiaty Study with PFOS 1n Cynomolgus Monkeys
Product Number(Teat Substance): T-6293 (PFOS)
Matnx Monkey Sera
Method/Rewsion. FACT-M-3 | & FACT-M-4.!
Analytical Equipment System Number Madeline 041098 & Amela 062498
Instrument Software/Vernon: Masslynx 3.1
Flename. See Arachments
R-Squared Value: See Aftachments
Slope Sce Attachments
Y-Intercept: See Attachments
Date of Extraction/Analyst. 02/09/99 JCP
Daute of Analyvi/Analyst: 021589, 022299 HOJ
Date of Data Reduction/Analyat: 0U19/99, 0225599 HO
Sample Data
WEEK 2 MONKEY SERA
Grenp Sample ¢ FOs Cencentration Mean RSD
Dese Cane, «f PFOS PFOS Std. Dev.
ng/mL wg/mL or % Rec ug/ml. MS/MSD RPD
Method Bk RSB02099-H20 Bik-1 0.00 <LOQ
RBS02099-H20 Blk-2 000 <LOQ <LOQ NA
Matrix Bix RBS02099-Sers Blk-1 0.00 <LOQ
RB302099-Sera Bik-2 000 <LOQ <LOQ NA
QC - 250 ppb MK302099-MS 293 L18%
MKS02099-MSD 300 121% 120% 2%
Growp 1 1033508M 4.09 <LOQ
Control 103517 107 <LOQ
0.0 mg/kg/day 105519M+ 453 <LoQ
103520M+« 108 . <oQ
105526M 2.02 <LOQ
10337TM+ 1.89 <LOQ <LOQ NA
[03329F+ 0.520 <LOQ
[03330F~ 1.02 <LOQ
105531F~ 190 <LOQ
105533F 112 <LOQ
103544F~ 0130 <LOQ
108549F~ 0310 <LOQ <LOQ NA
Cromp 2 103514M + 575 102
Low-Dose 105515M+ S 1.03
0.03 mg/xg/day 108516M+ 492 1.19 2.63
1033521M+ 423 113 110 0 0835
103537F+ 446 e
105541F 722 116
10SS47F+ bra) 1.06 879
103330F + 350 0.980 110 0.0963
Group ) 1G3505M~ 27 6.07
Mid-Dose 103310M 01 482
0 15 mg/xgiday 103518M« 330 701 A
105523M 8 456 o
103524M+ 193 624 6.1
1033528M 384 6t $8) 0933
{03332F+ i3 461
105538F 416 667
105539F + 232 4.65
10334SF 329 5.28
105348F + 320 6.42 1.2
103352F 295 4.7 539 0930
Grewp 4 103506M+ 747 298
High-Dose 103507M ~ 626 251
075 mg/kg/day 103309M 746 29
103311IM 106 226
105512M 976 313 131
105522M 899 288 269 3.54
105533F 78 24.9
103534F~ 650 26.0
103536F ~ 588 235
103 540F ~ 546 19.5
105342F~ mn 19.9 148
103$31F 568 182 220 3.23
Lumut of Quanttation (LOQ): 4.39 ng/mL Date Entered/By 0272299, 030299 LAC

Date Verified/ By 032399 GML
Date purity correctedvenfied  09/12/00 mmbh, 09//12/00 LAC
NA = Not applicable + Serum tutal volume less than 0 30 mL., concengrabons should be considered tentanve 0472800 LAC
PFCS = Perflucrooctanesulfonate
Extraction Yolume Ratio = Initial Volume/Final Valume

FACT-M-4.1
Excet 97 tox-030-sera223-1C 912700
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3m Medical Department Study: T-629B8cF Tox-030
Covance# 6329-223

Report No. FACT TOX-030
laboratory Request Number-U2279

Study- 16 Week Capsule Torary Study with PFOS in Cynomoigus Monkeys
Product Number(Test Substance): T-6295 (PFOS)
Matrix: Monkey Ser
Method/Reviuon: ETS-8-40:nd ETS-8-50
Anslyncal Equipment System Number: Madeline 04098, Amelia 062498, & Soup 020159
Instrument Software/Version MasslLynx 3.1 and 32
Filename: See Attachments
R-Squared Value See Attachments
Slope: See Amchments
Y-Intercept. See Amachments
Date of Extraction/Analyst: 03/02/99 SAH/RWW
Dute of Analyxis/Analyst: 0/05/99, 030899, 012599 HOI/MEEDRE
Date of Data Reduction/Analyst: VLS9, 032699 KIH/DRB
Sample Data
WEEK 4 MONKEY SERA
Greap Sumple Pros Coacontratien Mean R3D
Dess Conc. o PFOS FFOS 314 Dev.
ny/ml wg/ml. or % Rec wg/mL MS/MSD RPD
Method Blk RBS03029-H20 Bik-1 0.00 <LOQ
RBS03029-H20 Bk-2 0.00 <LOQ <LOQ NA
Matrex Bk RBS03029-Sers Blk-1 000 <LOgQ
RBS0029-Sers Blk-2 0.00 <LOQ <LOQ NA
Matx Bik MK S03029-Sera Blk- | 721 <LOQ
MK 503029-Sers Blk-2 7217 <LOQ
MK $03029-Sers Blk-3 726 <LOQ
MX503029-Sera Bik-4 6.32 <LOQ <LOQ NA
QC - 250 ppb MKS503029-MS- | 23 102%
MK 503029-MSD-1 230 101% 101% 1%
MKS503029-MS-2 42 8%
MK S0X029-MSD-2 P2} 95% 96% 3%
Greap 1 105508M 543 <LOQ
Control 1055) ™™~ 6.76 <LOQ
0.0 mg/kg/day 105519M~ 791 <LOQ
105520M 611 <LOQ
103526M 673 <LOQ
(03527m~ 198 <LOQ <L0Q NA
105529F+ 663 <LOQ
1035)0F » 611 <LOQ
103sS3tF 919 <LOQ
105535F~ 817 <LOQ
105344F 996 <LOQ
105349F ~ 374 <LOQ <LOQ NA
Crowp 2 103514M~ 108 187
Low-Dose 105515M 17 275
0.03 mg/kgiday 105516M 196 n 181
105321 M+ 101 403 3.20 0.577
105537F + 186 in
103541F+ 153 3.07
103547F n! 158 253
103550F+ 163 .27 1.40 0291
Grewp ) 105505M « 637 170
Mid-Dose 103510M+ 646 172
0.15 mg/kg/day 105518M~ 10 202
1035523M o 176
103524M 96.3 154 947
J03328M~ 93.7 19.2 178 1.68
103532F~- 41 4 166
103538F 17 187
105539F« 354 143
103345F + 46.7 187
105348F + 33 137 114
105552F + 55.9 149 16 5 187
Growp 4 105506M~ 118 236
High-Dose 10550TM+ 272 neé
0.75 mg/xp/day 103509M « 27) 5438
10551 1M+ 242 48.4
10S512M + %0 T4 k]
108522M + X8 $2.2 933 704
105533F+ 352 14
105534F + 363 143
105536F+ 140 64.1
105340F ~ 88 §7.2
105542F~ 94 R4 427
J03SSIF~ 15.0 60.2 927 396
Lamut of Quantianan (LOQ): PFOS = 15 2 ng/mL Deie Entered/By. . ON08/59, 0N1699 LAC
Date Venfied/ By:  032V99 GML,
Date punty comrected/verified: 0%/12/00 mmb, 09/12/00 LAC
NA = Not appbeabile = Serum irutal volume less than 0.50 ml., should be dered . 042%/00 LAC
PFCS = Perfluorooctanesiifonate
Extraction Volume Rato = [rubal Volume/Final Volume
ETS-8-50
Excel 97 tox-030-5¢ra223-1C Y1200

3M Environmental Laboratory
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3m Medical Department Study: T-62%acT TOX-030 Report No. FACT TOX-030
Covance# 6329-223 laboratory Request Number-U2279

Study: 26 Week Capsule Toxcty Study with PFOS in Cynomoigus Monkeyy
Product Number(Test Substance ): T-6295 (PFOS)
Mamx: Monkey Sera
Method/Rewvision: ETS-8-4.0and ETS-8-5.0
Analytcal Equipment System Nusnber: Amelia 062498 & Soup 020199
[rstrument Software/Version: MassLynx 31 and 3 2
Fiename: See Attachments
R-Squared Value: See Atischmens
Skope See Atachments
Y-Intercept See Attachments
Cate of Extracton/Analyst: 0V/10/99 SAH
Dats of Analyns/Analyst: 03/12/99. 0312199 MEE/DRB
Dute of Data Reduction/Analyst: 0)/18/99, 032499 LAC/DRB
Sample Data
WEEK 6 MONKEY SERA
Greup Sampie » PFOS Coacentration Vean RSD
Dese Cens. of PFOS PFOS Std. Dev.
ng/mL ug/mLl or % Rec ug/ml MS/M3SD RPD
Method Blk RBS03109-H20 BXk- | 000 <LOQ
RBS03109-H20 Bk-2 774 <LOQ =LOQ NA
Matrix Blk RBS03109-Sera Blk-) 000 <LOQ
RBSQ3109-3ars Blk-2 4.19 <LOQ <LOQ NA
Mstnx Blk MX503109-Sers Bk-1 2.56 <LOQ
MX$503109-Sera BXk-2 258 <LOQ
MK 303109-Sers Blk-3 193 <LOQ
MK 303109-Sers Blx-4 0.500 <LOQ <L.OQ NA
QC - 250 ppb MKS03109-MS-1 264 106%
MK’SQS‘IOD-MSAP-I 233 101% 103% 4%
MK $03109-MS-2 243 9%
MXS03109-MSD-2 249 100% 98% 2%
Greap 1 105 308M~ 000 <LOQ
Control 105317M~ 000 <LOQ
0.0 mg/kg/day 105319M~ 000 <LOQ
103520M 160 <LOQ
105526M 0610 <LOQ
105527M+ 9.49 <LOQ <LOQ NA
105529F+ 1.56 <LOQ
105530F+ 338 <LOQ
105S31F 4.24 <LOQ
105335F~ 0.00 <LoQ
105544F+ Q.00 <LOQ
103549F+ 3.34 <LOQ <LOQ NA
Greup 2 105514M+ 366 3167
Low-Dose 103515M+ RN k]
0.03 mg/kg/day 105316M+ 2.5 3.26 119
105521M~ 418 4.19 16t 0430
1033537F+ 427 428
f0s541F 437 166
St 103547F+ 364 365 uz
105350F+ 327 327 3N 0.417
Greup 3 105505M 874 210
Mid-Dose 105510M « S6.1 22,
0.15 mg/kg/day 105518M+ 669 20.1
105523M+ 619 186
103524M+ 2.7 218 809
JO3S2BM 616 185 204 188
105332F+ 612 84
[QSSIBF 945 189
105539F+ 614 184
[05543F 945 27
103548F+ 613 184 14
[03332F 670 16} 188 213
Greup 4 105506M + 182 910
High-Dose 103307M + 165 828
0.75 mg/kg/day 105309M 230 923
10850UIM 234 9.7
103512M+ 21 103 8.54
103322M+ 203 102 94 8.07
105533F 232 9.0
[03534F+ 166 833
105336F« 179 89.8
[05540F mm 0.8
105542F~ 203 102 7.90
1038S1F 205 8.0 90.1 711
Limut of Quanttation (LOQ): PFOS * 15.2 ng/ml Dute Entered/By:  01/19/99, 0372499 LAC

Date Venfied) By  08/1799 SAH, 05/19/00 PIOPW
Date punty corrected/venfied.  09/12/00 mmh, 091200 LAC
PFCS = Perfluorooctanesulfonate + Scrum intal volume less than 0 50 mL, ations should be dered 04728/00 LAC
NA = Not apphcable

Extracton Volume Ratio ~ Imtal Volume/Final Volume

ETS-8-50
Excel 97 tox-030-sera223-1C 912/00

3M Environmental Laboratory m’zo/ W




3m Medical Department Study: T-62%aAcTToX-030 Report No. FACT TOX-030
Covanced 6329223 laboratory Regquest Number-U2279

Study: 26 Week Capsule Toxcity Suudy wath PFOS in Cynomalgus Monkeys
Product Number(Test Substance): T-6295 (PFOS)
Matnx: Monkey Sera
Method/Revision: ETS-8-40and ETS-8-50
Aralytical Equpment System Number: Soup 010199
Instrument Software/Vernion: MassLynx 3.1 and 3.2
Filemame: Ser Attachments
R-Squared Value: See Attachments
Slope: See Aftachments
Y-lntexreept See Artactuments
Date of Extraction/Anaiyst 030399 RWW/ICP
Date of Analysis/Analyst 03/05/99, 009/99, 0310799, 0372599 DRB
Date of Data Reduction/Anatyst: 03/0899, 01599, 03/24/99, 032699 DRB
Sample Data
WEEK § MONKEY SERA
Group Sampie N PFO3 Conceatracien Mean “RSD
Dese Canc. of PFOS PFOS 3td. Dev.
ng/ml ug/ml er % Rec ug/mL MS/MSD RPD
Method Bik RBSQ30X-HIO Blx-| oM <LOQ
RBS03039-H20 Blk-2 o0 <LOQ <L0Q NA
Matix B RBS03039-Sem Blk. | 000 <LOQ
RBS03039-Sers RAlk-2 000 <LOQ <L0Q NA
Matrix B MX503039-Sern Blk- 3 <LOQ
MXS03039-Sern Blk-2 210 <LOQ <LOQ NA
QC- 150 ppbd MKS03039-MS-1 174 69%
MK SD339-MSD- t 191 6% % 9%
MKS503039-MS-2 205 2%
MK 503039-MSD-2 185 % 1% 10%
MKS03039-MS-3 18} %
MK S03039-MSD-3 203 1% 76% 11%
Group t 105508M LXE) <LOQ
Contral 10351 7TM 7 <LoQ
0.0 my/kg/day (05519M 120 <LOQ
[05520M 203 <LOQ
105526M .o <LOQ
103527M 88 9.038s <LOQ - | Anomaty NA
[05529F 16.0 X321
{0SS30F 183 00244
10553LF 180 0.0206
105535F 145 <LOQ
105S44F 946 <LOQ 336
105549F 150 0.0240 0.0226 - 2 Anomalies 000189
Gromp 2 10351 4m s 4.61
Low-Dose 103515M 312 a7
0.0 mg/kg/day 103516M “) 5.08 914
105S21M s 5.10 473 0432
103537F 46.1 528
105S41F 363 488
10S347F 173 498 121
10SS50F 344 3.94 476 0377
Greup 3 103503M 122 179
Mid-Dose lessioM 829 Rt
0.13 mg/kg/day 103558M 941 5.1
105523M 916 248
105524M 118 N 27
105528M 107 24.5 26.0 330
105332F R61 116
105338F 106 243
105539F 826 265
105545F 122 4.5
[05348F 694 223 127
105532F 59.5 19.1 24.0 306
Group ¢ 105506M 122 123
High-Dose 10330T™ B8 86.|
0.75 mg/kg/day 105509M n?2 103
10351IM 2B 923
108512M 115 a 167
[05522M 127 13 109 183
103533F 107 110
KSS3MF 9] 121
1a5536F 100 102
105340F 102 108
105342F 1m e i
105551F 9.2 373 107 118
Limut of Quantiason (LOQ): PFOS = 152 ng/ml. Date Entered/By: 030899, 0V2499, 0326099 LAC

Date Venfied/ By: 0R/18/99 SAH, 0V11/00 PJO, 052300 & 0512400 PW
Dute punty conectedivenfied  09/12/00 mmh, 09/$2/00 LAC

PFOS = Perfluorooctanesulfonate
NA = Not spphicable Extracton Volume Rato = Initidl Volume/Final Volume
ETS-8-5.0
Excel 97 tox-030-sera223-1C 1V

3M Environmental Laboratory Ig% £Lage—T9T
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3m Medical Department Study: T-629%act Tox-030
Covance# 6329-223 laborator

Report No.

Study: 26 Week Capsule Toxaty Study with PFOS in Cynomaolgus Monkeys
Product Number(Test Substance): T-6295 (PFOS)
Matnx: Monkey Sers
Method/Revision: ETS-3-4.0and ETS-8.50
Analytical Equipment Systemy Numnber: Soup 020199
Instrument Software/Venion: MassLynx 32
Filename: See Atuchments
R-Squared Value: See Atachments
Slope: Sce Attachments
Y-Intercept: S¢e Attachments
Date of Extraction/Analyst 030199 RWW/ICP
Date of Analysis/Analyst 03/05/99, 03/09/99, 0V 1099, 632599 DRB
Date of Data Reduction/ Analyst: 0308/99, 031599, 03724/99, 032699 DRB
Sample Data
WEEK 12 MONKEY SERA
Greup Sampie # PFOS Concawrtration Mean RSD
Dose Cosc. « PFOS PFOS Std Dev.
— ng/ml ug/mL or % Rec ug/mL M3/MSD RPD
Method Blk RBS03039-H20 Blk- | 000 <LOQ
RBS03039-H20 Blk-2 0.00 <LOQ <L0OQ NA
Matrix Blk RBSOX9-Sers Blk-| 0.00 <LOQ
RBS03039-Sern Blk-2 0.00 <LOQ <L0Q NA
Matx Bik MKS03039-Sera Blk-| 3 <LOQ
MXS03039-Sera Blk-2 210 <LOQ <LOQ NA
QC - 150 ppb MKS03039-MS-1 74 %
MKS03039-MSD- 1 191 6% % 9%
MKS0303%-MS-2 208 n%
MK 503039-MSD-2 183 TI% TG 10%
MK S03039-MS-3 181 n%
MK S03039-MSD-3 203 B1% 6% 1%
Group 1 105508M 309 G081
Control 105S17T™M 269 0.0430
0.0 meg/kg/day 105519M 28 0.0438
105520M t2.7 <LOQ
105326M 213 0.0244 21!
103527 301 0.0423 00383 - | Anomaly 000811
103529F+ 1.4 <LOQ
[03SXF 64 0.0243
{03331F 190 0.025¢
10553SF 9.43 <LOQ
- 105344F 181 0.0238 138
103549F 233 0.0116 0.0263 -2 Anomabes 0.00362
Greup 2 185514Mm a8 620
Low-Dose 105515M “us 648
0.03 mg/kg/dsy 105516M 74 658 8.65
105521 M+ 45 1 7.52 569 0S8
103537F 578 6381
103s4IF M 557
105547F « 36.9 703 114
[05530F 488 3m o3l 0717
Group ) 103305M 14} 40.1
Mid-Daose 103510M 1358 91
0.15 mg/kg/day 103551aM 133 337
105523M~ R0 353
105524M s 373 153
1053528M 92 5.4 352 $.39
105532F 89 58
105538F~ 047 2s
J05S39F 101 2732
103345F 109 322
10S548F ms 32 143
103532F 714 243 78 3.98
Gremp ¢ 105506M 103 116
High-Dose 10350™ 86.4 106
0.75 mg/ky/day 103509M s 123
10551 IM 89 94
0sst2M 149 167 196
103322M+ R8O 12t 122 239
105333F 109 126
1033MF 100 (14
103536F+ (27 980
105340F+ 800 2
105342F 128 131 10.0
105551 F 114 117 e 11.7
Limit of Quanntanon QAOQ): PFOS = 15.2 ng/mL Date Entered/By:  0308/99, 032499, 0126799 LAC
Dute Venfied/ By:  OR/18/99 SAH, 052400 PW
Date purity comectediverified:  0%12/00 mumh, 09/12/00 LAC
PFOS = Perfluorooctanesulfonate + Serum mitial volume less than 0.50 ml., should be d tentative. 042800 LAC
NA = Not appbcable
Extraction Volume Ratio = Initial Volume/Final Volume
ETS-8-50
Excel 97 10x-030-serm223-1C

3M Environmental Laboratory

o 203

FACT TOX-030
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3m Medical Department Study: T-629%AcF Tox-030
Covance# 6329223 laboratory Request Number-U2279

Report No.

Study: 26 Week Capsule Toxerty Study with PFOS in Cynomolgus Monkeys
Product Number(Test Substance): T-6293 (PFOS)
Matnx: Monkey Senz
Methad/Revanon: ETS-8-40and ETS-8-5 0
Analytical Equipment Systemn Number: Soup 020199
Instrument Software/Vermon. MassLyrn 1.2
Filename: See Attachments
R-Squared Value See Attachments
Slope: See Attachments
Y-intercept: See Atachments
Date of Extraction/Analyst: V1299 SAHRWW
Date of Analysis/Aralyst: 0¥15/99, 0¥19/99 DRB/HO!
Date of Duta Reduction/Analyst: 01/16/99, 032499 DRB
Sample Data
WEEK 16 MONKEY SERA
Group Sasaple ¥ PFOS Cencomtration Mean RSD
Dete Cenc. o PrOs PFOS Std. Dev.
sg/ml ug/mL or % Rec og/ml, MS/MSD RPD
Method Blk RBS03129-H20 Blk-1 0.00 <LOQ
RBS02129-H20 Blk-3 0.00 <LOQ <LOQ NA
Matrix Blk RBS03129-Sere Blk-1 0.00 <LOQ
RBS03129.Sers Blk-2 0.00 <LOQ <LOQ NA
Matrix Bk MKSa3129-Sera Blk-1 150 <LOQ
MKS03129-Sera Blk-2 7¢ <LOQ <LOQ NA
QC - 250 ppb MKS03129-MS-1 8¢ %
MKS03]129-MSD-( 199 76% Ja% 5%
MKS03)29-MS-2 19 6%
MKS03329-MSD-2 235 0% 33% 16%
Greup 1 105308M 21.5 0.0344
Cornurol 10551 7™+ 20.4 0.0408
0.0 mg/\g/day 105319M+ 1 0.0423
105520M 0.7 0.0332
105326M 199 0.0320 271
10351™™ B4 0.0615 0.0407 00110
103329F iss 0.0438
105530F + 257 00515
105331F 218 00314
108535F+ 9.57 <LOQ
J03344F+ [RE] <LOQ 19.7
{03549F 289 0.0462 00432 -2 Ancrmalies 0.0085|
Group 2 105514M 777 10.4
Low-Dose 105515M+ 473 9.47
0.03 mg/Xu/day 105516M 81.7 (TN ne
105521+ 31! 148 112 244
108337F 64 a
105541F+ 692 123
105547F 668 10.7 131
103550F 339 185 10S 1.90
Croup ) 105505M + b} 594 B
Mid-Dose 105510M 330 29
0 1S myg/kg/day 105518M 17 507
105523M 32 522
105524M 475 634 10.4
103528M 362 48 4 6.2 584
105332F 232 404
103538F 9 373
103339F 37 451
105545F 323 431
J03548F 3 470 9359
' 105552F 241 3.7 421 404
Greap 4 105506M px) 82
High-Dose 103507™ 287 m
0 73 mg/kg/day 105509M 296 137
10551IM 263 179
103512M 296 116 842
105522M 234 183 189 139
103533F 248 164
103534F 196 137
105536F + 184 184
[03540F 258 n
105542F 2t 168 119
10S351F 191 127 162 193
Lumrut of Quanttanon (LOQ): PFOS = 152 ng/mlL Date /By QVOR99, 0M17/99, 032499 LAC
Date Venfied/ By:  08/1899 SAH, D/16/00, 057400 PW
Date punity comrected/venified:  09/(2/00 tumb, 09/12/00 LAC
PFOS = Perflucrooctanesulfonate + Serum wrutial volume less than 0.50 mL., should be dered . 042800 LAC
NA = Not applicable
Extraction Volume Rato = Irutial Vohane/Final Volume
ETS5-8-50

Excel 97

3M Environmental Laboratory

tox-030-sera223-1C
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3m Medical Department Study: T-629%ACT Tox-030 Report No. FACT TOX-030
Covance# 6329-223 laboratory Request Number-U2279

Study: 16 Week Capsule Toxicity Study with PFOS in Cynomolgus Monkeys
Product Number(Test Substance): T-6293 (PFOS)
Matrx: Monkey Sera
Method/Revinan: ETS-8-4.0und ETS-8-50
Analytical Equy System Number: Soup 020199
Instrument Software/Version: MassLynx 3.1
Filename: Soe Arachments
R-Squared Value See Attachments
Slope: Sec Attachments
Y-intocept: See Attachments
Date of Extraction/Analyst: V1359 JICPISAH
Dute of Analysis/Analyst: 0¥16/99, 032499 DRB
Date of Dets Reduction/Analyst: 0¥17/9, 0325/99 DRB
Sample Data
WEEK 20 MONKEY SERA .
Greap Sacepie # PFOS Cencontration Mean R3D |
Dese Come. « PFOS PFOS Std Dev.
ngiml spml or % Ree ug/ml MS/MSD RPD
Method Blk RBS0} 59-H20 Bik-1 0.00 <LOQ
RAS03159-H20 Bik-2 0.00 <LOQ <LOQ NA
Matrix Blk RBS03139-Sers Blk-1 0.00 <LOQ
RBS03159-Sen Blk-2 0.00 <LOQ <L.0OQ NA
Matnx BIk MK503159-Sers BIk-| 0.00 <LoQ
MKS03159-Sern Blk-2 0.00 <LOQ <LOQ NA
QC-250ppb RBS03139-MS-] T% 103%
RBS03159-MSD-1 226 91% % 13%
RBS031359-MS-2 219 8%
RBS03| 39-MSD-2 113 0% 9% %
Creup 1 - 105508M 304 0.0348
Control 0351 7™ 4 0.0419
0.0 mg/ig/day 103519M~ 193 0.0336
105520M 232 0.0300
105526M X0 0.0369 299
103327M+ s 0.0631 0.0400 00120
105529F pIN ) 0.0617
105530F B3 0.0579
103331F+ 83 0.0491
103335F 194 0.026)
[05544F ~ 296 0.0508 252
105549F 39.1 0.0570 0.0504 00127
Greug 2 10551 4M 886 125
Low-Dose 1055t5M 86.7 107
0.03 mg/kg/day 105516M [1:18 1.9 14
10352tM 983 14.1 123 1.40
103337F 702 1.0 146
105541 F n2 s 123 1.7 -
1QSS4TF %66 3 744
103S50F 159 4].] 19.5 145
Growp ) 103505M 27 N 623
Mid-Dose 105510M 23 633
015 mp/kg/day 105518M 248 6.1
105523M 319 152
105524M 22 64.0 105
1053528M 223 542 637 6.7}
105532F 255 692
103538F 20! 474
105539F » 210 782
103545F m 457
103343F 204 433 254
103532F 154 42.7 58.1 145
Greup ¢ "~ T05506M 81 58
High-Dose 108507M+ bl 138
075 mp/kg/day 105309M s 152
105311M 382 126
[03512M X9 2] 762
103521 302 143 144 0.9
105533F 393 169
105S34F 303 1Q
105536F+ 4 146
[0S S40F 441 193
103342F+ 302 15t 140
105351 F 330 132 |56 218
Lamut of Quanttanon (LOQ). PFOS = 15.2 ng/mi. Date Entered/By: 00899, 0317/99 LAC
Datc Venfied/ By: 0W1899 SAH, 0V17/00 PW
Date punty contectediveribed:  09/12/00 enmb, 09/12/00 LAC
PFOS = Perftuorooctanesulfonate * Calculated without sample 103350F.
NA = Not analyzed, not sppicable * Serum initial vohane less than 0.50 ml.. should be d 04723/00 LAC
Extraction Volume Ratio » Initial Vohame/Final Volume
ETS-8.50
Excel 97 tox-030-sen0223-1C ¥12/00

3M Environmental Laboratory _Rage—197
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3m Medical Department Study: T-629cT TOX-030 Report No. FACT TOX-030
Covance# 6329-223 laboratory Request Number-U2279

Srudy: 26 Week Capsule Toxicity Study mth PFOS i Cynomolgus Monkeys
Product Number(Test Substance): T-56295 (PFOS)
Matnx: Monkey Sera
Method/Revision: ETS-8-4.0 snd ETS-3-50
Analytcal Equpment Systemn Number: Amelia 062498 & Soup 020199
Instrument Software/Veruon: Masslynx 3.1
Filename: See Attachments
R-Squared Value: See Attachments
Slope: See Attachments
Y- Intervept: See Atachments
Date of Extraction/Analyst: VI16/99 RWW/SAH
Daute of Analyzis/Analyst 01799, 0320/99, 032199 DRE/MEE
Dats of Dats Reduction/Analyst: 032399, 0X2499, 040299 DRB
Sample Data
WEEK 24 MONKEY SERA
Greup 3amuple # PFOS Concastratien Mean RSD
Dese Conc. of PFOS PFOS Std. Dev.
ng/mil. ug/ml or % Rec ‘wg/ml MS/MSD RPD
Method Blx RBS03165-H20 Blk-| 000 <L0Q
RBS03169-H20 Bik-2 000 <LOQ <LOQ NA
Matrx Blk RBS01169-Sers Blk-1 0.00 <LoqQ
RBS03169-Sera Bik-2 000 <LOG <LOQ NA
QC - 250 ppb RBS0369-MS-1 218 8%
RBS03168-MSD-1 26 95% 92 8%
RBS03169-MS-2 21 9%
RBS0I160-MSD-2 2 8% 89% [ x)]
RBS03169-MS-3 f21 90%
RBS03169-MSD-3 220 89% 90% %
Group | l0ss08M 364 0.0449
Control 105517M 303 0.0485
0.0 mg/kg/day 108519M 258 0.0414
10ss20M 194 0.0283
105526M 48 0.0397 177
10352TM+ 367 0.0613 00440 08101
103519F 40.4 8.0498
103530F - 242 0.0497
10383IF 259 0.0364
[05535F~ .36 <LOQ
105544F~ 162 00125 R4
[0S S49F 334 0.0445 0.0426 - | Anomaly 0.00784
Group 1 105514M~ s 14.7
Low-Dose 105515M~ 854 09
0.0 mg/kg/day 105516M 132 14t o
103521M~ 141 18.4 14 5 306
103537F i34 134
108541F 133 137
105547F+ 848 127 518
103550F 108 122 13.0 0675
- Group ) 105505M 251 774
Mid-Dose 105510M 186 §52
0.15 mg/kg/day 105518M 191 ses
105523M 164 397
J05524M 201 696 104
1053528M + 135 64.8 659 6 88
103532F+ 145 631
105538F 153 4246
103539F~ 12 596
105545F 168 635
103348F 196 5.1 120
105532F+ 139 617 60.4 7.24
Group ¢ 105506M 287 198
High-Doss 105507M 234 128
0.75 mg/kg/day 103509M M M
105311M 38 207
10551 2M 309 247 neé
103322M+ 3 233 113 249
105333F 280 190
105534F+ 228 200
105536F+ pivkl 169
10354QF 218 131
l03342F 2% 18 i20
[0SS31F+ 131 1% 174 209
Lamat of Quentitation (LOQ) PFCS = 15.7 ng'ml Date Entered/By: 032499 LAC

Date Venfied/ By: 0W/1899 SAH, 052400 PW
Date punty comrected/venfied:  09/12/00 menh, 01 2/00 LAC

PFOS = Perflucrooctanesulfonate = Serum intial volume less than 0.50 mL. anons should be dered 0v2%00 LAC
M = Monbund
NA = Not applicable Extraction Volume Ratio = Initial Vohume/Final Volume
ETS-8-5.0
Excel 97 10x-030-5e13223-1C 912/00

3M Environmental Laboratory
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3m Medical Department Study: T-62%AcCT TOX-030

Study:

Product Number(Test Substance).

Matnix;:
Method/Rewision:

Analytcal Equipment Systern Numnber:

instrument Software/Veruon:

Filename:
R-Squared Value:

Slope
Y-Intercept:

Date of Extraction/Analyst:
Date of Analyms/Analyst:
Date of Data Reduction/Analyst:

Sample Data

WEEK 26 MONKEY SERA

Report No.

FACT TOX-030

Covance# 6329-223 laboratory Request Number- U2279

26 Week Capsule Toxicity Study with PFOS 1 Cynomolgus Monkeys

T-6295 (PFOS)

Mankey Sera

ETS-8-4.0 snd ETS-8-3.0
Amelia 062498, Soup 020199
ManLynx 3.1

See Anachments

See Attachments

See Aftachments

See Aftachuments

3716/99 RWW/SAH
03/17%9,03/21/99 DRA/MEE
03/23/99, 03722/99 DRBMEE

Gresp Sample ¢ PFOS Ceoncentration Mean RSD
Dese Conc. of PFOS PFOS $td. Dev.
ng/ml. ug/ml s¢ % Rec ug/mlL MS/MSD RPD
Method Bk RB30116%-H20 Bik-} 0.00 <LoQ
RBS03169-H20 Blk-2 0.00 <LOQ <1.0Q NA
Matx Bk RBS03169-Sers Bik-1 0.00 <LOQ
RBS03169-Sern Blk-2 0.00 <LOQ <LOQ NA
QC - 250 ppb RBS03169-MS-1 210 3%
RBS0I169-MSD-1 232 4% 89% 10%
RB303169-MS-2 229 %
RB303169-MSD-2 193 3% 85% 17%
RBS03169-MS5-3 11 Bi%
RB303169-MSD-3 213 86% B6% 1%
Greup 1 105508M lo¢ 0.0496
Control [03817M o 0.053¢9
0.0 mg/kg/day 105519M 7.1 0.0417
05520M 16.8 0.0254
105526M 26.7 0.0378 313
1055270\ 417 0.066% 00459 00143
103329F 48.2 0.0613
103530F 597 0.0736
105531F 301 0043
105538F 166 © 0266
105544F+ 6 0.0433 2s
{05S49F 34.7 0.0536 0 0506 0.0164
Greup2 1035t4M 151 162
Low-Dose 105515M 143 16.5
0.03 mg/kp/day 165516M 131 138 8.5]
103521M+ 112 16.9 158 141
10833 7F+ 101 135
I0SS41F+ i3 14.8
105547F 140 1.0 108
105550F+ B3 3 11.4 132 142
Greup 3 105305Mm 255 N9
Mid-Dose 10$S10M » 149 ny
0.15 mg/kg/day 105518M+ 142 69.5
103523M + 176 721
103524M « 160 69.% 104
105528M 156 62.4 826 25.2
105532F 209 63.4
1055318F 150 590
103339F 6 2.2
103545F 2 337
103548F« 145 64.5 161
105352F 142 5.6 66 8 10.8
Greup 4 105506M M M
High-Dose @55QT™ ~ 213 182
0 75 mg/kg/day 103509M M M
103511M 248 142
103312M 283 148 o
[05322M 298 221 173 36
105533F 340 203
103$34F 308 187
105536F + 153 135
105540F 2718 177
105342F 206 163 13.0
105531F+ 163 142 173 22.2
Lumut of Quanotaton (LOQ): PFOS = 15.2 ng/mi. Date Entered/By:  03/23/99 LAC M = Monbund

PFOS = Perfluorooctanesulfonate

NA = Net applicable

ETS-B-50
Excel 87

Date Verified/ By: 08/19/99 SAM, 052400 PW

Date punty corrected/verified:  09/12/00 mmh, 09/12/00 LAC
+ Serum uubal volume less than 0.50 mL, concentratons should be conndered tentanve  04/28/00 LAC

Extracuon Volume Rato = Inital Volume/Finad \alume

tox-030-1ere223-1C

3M Environmental Laboratory

19% 207

912,00



3m Medical Department Study: T - 629BCF TOX-030 Report No. FACT TOX-03¢0
Covance# 6329-223 laboratory Request Number-uU227g

Study: 26 Week Caprule Toucity Study with PFOS an Cynomolgus Mornkeys
Product Number(Test Substance): T-6295 (PFOS)
Matrix: Monkey Sere
Method/R evisien: ETS-8-4 ( and ETS-B-5 |
Analytical Equipment System Number Davey070799
{nstrument Softwurw/Vernon Maselynx 3 3
Filename: See Artachments
R-Squarsd Vajue: See Attachmenty
Slope: Ses Atachments
Y-intercept: See Antackments
Dats of Extraction/Anatywt: 06/01/00 SALAUK
Datw of Analysis/Analys: 06/06/00, 08/14/00, 06/16/00 IAS/MMH
Dste of Daty Reduction/Analyst: 06/07/00, 06/15/00, 06/39/00 TAS/MMH
Sample Data
WEEK 27 MONKEY SERA
Group Semple # Pros Concentration Mesn RSD
Dese Cone, of PYOS PFOS Sul. Dev.
sgp/ml ug'ml or % Rec ug/mb MS/MSD RPD
Method Bl 06010-H2O Bik-$ 0.00 <LOG
06010-#20 Blk-6 Q00 <LOQ <LOQ NA
Mamx 8l RBS06010-Sern Blk-$ 000 <LoQ
RBS06010-Sern Blk-6 000 <LOQ <LOQ NA
QC - 350 ppd 1035 19M-M5-5 330 121%
1035 19M-MSD-5 333 122% 122% 1%
Groap 1 1ossoaM EXN] 0.0481
Control 103519M 49.3 0.0430 74
0.0 my/ky/day 195327 0.3 0.0695 00329 Q0148
103%30F (23] 0.0635
105831F 431 0.0374
103335F 186 00313 55
{03S44F 389 0.0318 00416 0.0148
Growp 1 105514M 1711 D9
Low-Dose 105515M 187 130
003 my/kg/day 103516M 165 14 B
105521M 23 158 159 5.54
103541F 181 126
103347F 137 9.5 u?
103350F 161 2 11.2 1t 1352
Crowp) 103510M 38 685
104518M 316 68.7
Mid-Dose 103524M it 60.6 B 44
0.15 mg/kg/dsy 103528M 344 747 681 575
103532F 250 34)
105513F 260 56.5
105345F 167 20 19
103548F 00 63.1 385 4 57
Grewp 4 103506M* 450 196
High-Dose (03507 424 184 46
0.73 my/kg/day 1083 12M 464 202 194 893
1038)4F 419 152
105336F )89 169
103540F 37 164 149
103531F 91 126 160 2}9
Lyt of Quansaden (LOQ): PFOS = 5. 55 ng/ml Dste Entersd/By:  06/07/00, 0671900 LAC

Dats Varified/ By:  06/02/00 PIW
Deia punty comrectedivenified:  09/1 /00 mmh, 09/12/00 LAC
PFOS ~ Perfluorooctanesulfonate Extraction Volume Rano = lrutal Volume/Final Volume
NA = Not spplicable Extracuon Volume Ravo = Inutal Votume Final Volume

ETS-8-50
Excel 97 ox-030-1em22)-1C 9/12/00

3M Environmental Laboratory Bage200

11 0%




3m Medical Department Study: T-6295¢F rox

-030

Report No. FACT TOX-030

Covance# 6329223 laboratory Request Number-U2279

Study: 16 Week Capsuls Toxeaty Study with PFOS i Cynomolgus Monkeys
Produst Number(Test Subutance) T-6295 (PFOS)
Mamnx: Monkey Sens
Method/Revision: ETS-8-4.0and ETS-8-50
Analytical Equipment System Number: Ammels 062494, Soup 020199, & Madekine 041098
Instrument Software/Version: MassLynx 3.2
Filename: See Attachments
R-Squared Value. See Aachments
Slope: See Attachments
Y-intercept: See Atachments
Date of Extraction/Analyst. 040699 RWW
Date of Analysis/Analyst: 0407/99, 04/12/99, 041 7/99, 03/1 499, 08/17/99 HOJ/DRB/MEEKIH
Date of Deta Reduction/Analyst: 04/09/99, 04/15/99, 042099, 03/17/99, 03/18/99 HOJ/DRA/KIH
Sample Data
DAY 183 MONKEY SERA
Greup Samsple # PrOS Concontration Maan RSD
Dowe Cone. o PFOS PFOS 3td Dev.
ng/ml. ugiml er % Rec ug/mL MS/M3D RPD
Method Blk RBS04069-H20 Blk-| 0.00 <LOQ
RBS04069-H20 Blk-2 142 <LOO NA NA
Matrix Blk RBSD4069-Sern BIk- | 0.00 <LOQ
RBS04069-Sers Blk-2 12.7 <LOQ NA NA
QC - 250 ppb MXKS04069-MS-| 254 102%
MK S04069-MSD- | 246 9% 101% %
MK S04069-M5-2 267 108%
MK S04069-MSD-2 228 9% 100% 16%
Cresp 1 105520M 128 0n [3¥)
Contyol 105526M+ 297 00626 onz 0.0764
0.0 mg/kg/day 103329F 860 0.0736 . 59.2
103349F 213 0.0310 00533 00315
Greup ) 1053505M+ N 744 176
Mid-Dose [03523M 87 935 830 149
0.13 mg/kg/day [0SS3I9F ~ 479 107 430
103352F 391 36.9 81.7 35.1
Greap 4 10351 1M~ 973 218 138
High-Dase 103522M 194 282 249 %8
0.75 mg/ke/day 103533F 245 258 175
103S42F 176 201 230 403
Lamut of Quanixtstion (LOQ): PFOS =152 ng/mi. Dale Entered/By:  04/19/99, 05/10/99, 05/0/99 LAC
Dale Verified/ By: 08/19/99 SAH, befare 06/08/00 TKR
Date punty comrected/verified:  09/1 /00 mmb, 09/12200 LAC
PFOS = Perfluorooctanesulfonstz = Serum mital volumse less than 0.50 mL, should be 042800 LAC

NA = Not applicable

ETs-8-50
Excel 97

Extraction Valume Ratio = Injtial Volume/Final Volume

tox-030-3¢ral13-1C

3M Environmental Laboratory

200 204

L0



3m Medical Department Study: T-6298cT TOX030
Covance# 6329-223

Report No.

FACT TOX-030

laboratory Request Number-U2279

Study: 16 Week Capsule Towaty Study with PFOS m Cynomolgus Marnkeys
Product Number(Test Substance). T-6295 (PFOS)
Matnx: Monkey Seru
Method/Revusion: ETS-3-4.0 :nd ETS-8-50
Analytical Equipment Systern Number: Ameha 062498, Soup 020199, & Madeline 041098
Instrument Software/Version Masslynx 3.1
Filename: See Altachments
R-Squared Value: See Arachmenu
Slope Ser Attachments
Y-intercept: See Attachments
Date of Extraction/Anatyst: 0406/9%9 RWW
Date of Analysis/Analyst: 0407799, D129, 04'17/99, 0/1 499, 05/17/99 HO/DRAMEEKIH
Date of Dats Reductior/Analyst: 0409199, 04/13/99, 04720/9%, D3/17/99, 05/ 1899 HOJ/DRBKIH
Sample Data
DAY 134 MONKEY SERA
Greup Swsmple 8 PFOS Coucentration Mean RSD
Dese Cesc. of PFOS PFO3 Std. Dev.
ng/ml ug/ml or % Rec ug/ml MS/MSD RPD
Method Blk RBS04069-H2G Bik-) 0.00 <LOQ
RBS04069-H20 Bik-2 142 <LOQ NA NA
Mstrix Bk RBS04065-Sers Blk-1 000 <LoQ
RBS04069-Sers Blk.2 12.7 <L.OQ NA NA
QC - 250 ppb MXS04069-MS-1 254 102%
MKS04069-MSD-1 246 9% 101% 3%
MK.S04069-MS-2 267 108%
MKS04069-MSD-2 by ] 2% 100% 16%
Greap 1 Ja5520M 123 <lOQ
Control 105526M 2.2 0.0233 0.023] - | Anomaly NA
0.0 mg/kg/day loss29F 496 0.0416 59
103349F 280 .0287 0.0352 000911
Greap J 1055050 621 66.4 672
Mid-Dose 109523M 692 o 697 4.63
0 15 my/kp/day 103539F 810 85 154
lOS_S_iZ‘F‘ 390 69.5 780 12.0
Groug 4 03511IM 192 I8t 2.5
High-Dose 105522M 264 336 259 $10
0.73 mp/kg/day 105533F 242 263 K]
{05542F 210 224 245 292
Lumut of Quanttation (LOQ): PFOS = |52 ng/mL Date Entered/By:  04/19/99, 010/99, 0572099 LAC
Date Venfied/ By: 082499 SAH, before 060800 TKR
Date punty comrectedivenfied.  09/12/00 mmb, 09/12/00 LAC
PFOS = Perflucrooctanesulfonate + Serum initia} volume lass than 0.50 mL., should be dered 042800 LAC

NA = Not applicabie

ETS-8-5.0
Excel 97

Extraction Volume Rato = Initial Volume/Final Volume

tox-030-serl23-1C

3M Environmental Laboratory

et 210

91200
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3m Medical Department Study: T-629%c? Tox-030 Repeort No.
Covance# 6329223 laboratory Regquest

FACT TOX-030
Number-U2279

Study: 26 Week Capsule Toxxcity Study with PFOS in Cymomalgus Monkeys
Product Number(Test Substance): T-6295 (PFOS)
Matroe: Monkey Sen
Method/Revision® ETS-8-40and ETS-3.5.0
Aralyncal Equiproent System Number Amelia 062498, Soup 020199, & Madene 041098
Instrument Softwase/Version: MassLynx 3.2
Filename: See Atachments
R-Squared Value: Sce Attachments
Slope: See Attachments
¥-intercept: See Attachments
Date of Extraction/Analyst: 040699 RWW
Date of Analysis/Analyst: 04/07/99, 0412799, 04/ 7/99, 0¥14/99, 05/17:99 HOJDREMEEKII{
Date of Data Reduction/Analyst: 000999, 041 5199, (14720499, 017799, 0S/1R'99 HOJ'DRB/KIH
Sample Data
DAY135 MONKEY SERA
Creup Sample ¥ PFOS Concantration Mean RSD
Dese Cenc. of PFOS PFOS Sid. Dev.
ap/ml wg/ml or % Rec wg/mL MI/M3D RPD
Method Bk RBS04069-H20 Bik- | Q.00 <LOQ
RBS04069-H10 Blk-2 1418 <L0Q NA NA
Matnx Bl RBS04069-Sera Bik-1 000 <LOQ
RBS04069-Sers Blk-2 12.74 <LOQ NA NA
QC - 250 ppb MKS04069-MS-1 54 102%
MKS04069-MSD-1 146 9% 101% %
MKS04069-M5-2 267 108%
MXS04069-MSD-2 8 9% 100% 16%
Crewp 1 103530M 2.0 0.0366 28
Control 105526M 373 0.0498 0.0432 000928
0.0 mp/kg/day 103329F 613 00763 61
103549F 230 0.0330 00546 00306
Groap ) 103505M pi1] 03 137
Mid-Dose 1083523M m 854 29 107
0.15 mg/xp/day 105539F 867 101 276
1035S3F+ 322 678 843 213
Crowp ¢ 108511M 216 309 143
High-Dose 1053522M+ I3 b} 294 20
0.75 mg/rg/day 105533F+ 220 44) 528
103342F+ 12} 201 32! 170

Datc Entered/By: - 0419799, 0571089 LAC
Date Verified/ By: 082599 SAH, before 06/0R°00 TXR
Date punty correctedtvenSicd: 09/12/00 mmbh, 09/12/00 LAC
¢+ Serum initial volume less than 0.50 mL., concentatons should be considered tentative. 04/28/00 LAC

Lurut of Quanotanon (LOGQ): PFOS = 182 ng/mL

PFOS = Perfluorooctanesulfonate

ETS-8-50
Excei 97

3M Environmental Laboratory

tox-030-sera223-[C 9/12/00
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3m Medical Department Study: T-6293CTTOX-030 Report No. FacCT TOX-030
Covance# 6329-223 laboratory Request Number-uU2279

Study: 26 Week Capsule Toxicity Study with PFOS in Cynomalgus Mankevs
Product Number(Test Substance): T-6295 (PFOS)
Marrix: Monkey Serz
Method/Revision: ETS-8-4.0 and ETS-8-5.0
Anatytical Equipment System Number: Amelia 062498, Soup 020199, & Madeline 041098
Instrument Software/Version: MassLynx 3.2
Filename: See Artachments
R-Squared Value: See Anachments
Slope: See Attachments
Y-Intercept: See Artachments
Date of Extraction/Analyst: 040699 RWW
Date of Analysis/Analyst: 04°07/99, 04:12799, D4/17/96, 05:14/99, 05°17:99 HOJ'DRB-MEE-KJI{
Date of Data Reduction/Analyst: 04.09/99, 04/15/99, 04/20199, 05/17/99. 05°18:99 HOS DRIKIH
Sample Data
DAY187 MONKEY SERA
Group Ssmple s PFOS Concentration Mean RSD
Dose Cone. of PFOS PFOS Std. Dev.
ng/ml. ug/ml or % Rec ug/mL MS/MSD RPD
Method Bl RBS04069-H20 Blk-1 0.00 <L0Q
RBS04069-H20 Bk-2 14.2 <LOQ NA NA
Matrix Blk RBS04069-Sera Blk-| 0.00 <LOQ
RBS04069-Sera Blk-2 12.7 <LOQ NA NA
QC - 250 ppb MKS04069-MS- | 254 102%
MXS04069-MSD- 1 246 9% 101% 1%
MKSD4069-MS-2 267 108%
MKS04063-MSD-2 228 2% 100% 16%
Group 1 105520M 13.6 <LOQ
Contrel 105526M 221 0.0300 0.0300 - 1 Anomaly NA
0.0 mg/kg/day T05529F 39.1 0.0373 759
[D5549F + 37 D.054} 0.0457 0.0118
Group 3 1055050 099 824 9
Mid-Dose 105523M 662 75.8 79.1 467
0.15 mg/kg/day 105539F 63.7 10.2 105
105552F 498 63.8 32.5 414
Group ¢ 10550 1M 225 237 15.7
High-Dose 185522M 1835 297 167 420
0.75 mg/kyiday 105533F 289 269 590
105542F 253 248 258 ‘ 15.2
Limit of Quantitation (LOQ): PFOS = 15.3 ng/mlL Date Entered/By:  04/19/99, 05/10/99. 05:20-99 LAC
Date Verified/ By:  08/25:99 SAH, before 06.08:00 TKR
Date purity correctedverified:  09:12/00 mmb, 09/12°00 LAC
PFOS = Perfluorooctanesulfonate = Serum initial volume less than 0.50 mL. concentrations should be considered teneative. 04.28:00 LAC
ETS-8.5.0
Excel 97 TOX-030-sera223-1C 491372000

3M Environmental Laboratory 20’3 2,2' ~Rage—-ad4—




3m Medical Department Study: T-629cT Tox-030
Covance# 6329-223 laboratory Request Number-U2279

ETS-8-5.0
Excel 97

Study

Product Number(Test Substance):
Matx

Method/Revision:

Analytical Equipment Systern Numnber

Report No.

26 Week Capsule Toxaty Study with PFOS in Cynomolgus Monkeys

T-6293 (PFOS)

Monkey Sera

ETS-8-40 and ETS.8.5 ¢

Amelia 062498, Soup 020199, & Madeline 041098

Instrumnent Software/Version: MussLynx 3.2
Filensme: See Attachments
R-Squared Value: See Attachments
Slope See Attachments
Y-Intercept: See Attachments
Date of Extracton/Analyst: 0402799 RWW
Date of Aralysis/Analyst: 0411799, 0417/99, 0571499 DRB/MEE/KJH
Date of Data Reduction/Analyst 04/16/99, 0420/99, 051799 HOJDRB/KIH
Sampie Data
WEEK 28 MONKEY SERA
Growp Sample ¥ PFOS Concontrution Menn RSD
Daee Cenc. of PFOS PFOS Sid Dev.
—_— l& wg/ml ar % Rec ag/mL MI’MSD RPD
Method Blk RBS04089-H20 Bik-1 780 <LOQ
RBSO4089-H20 Rlk-2 101 <LOQ <LOQ NA
Matnx Blk RBS04089-Sers Bik-1 000 <LOQ
RBS04089-Sera Blk-2 0.680 <LOQ <1.0Q NA
QC - 250 ppb MKS04089-MS-1 160 105%
MK 504089-MSD- | 267 108% 106% 33203
MKS04089-M5-2 249 101%
MK S04089-MSD-2 264 106% 103% 6%
Croup 1 105320M 184 0.0284 s
Centrol 105526M+ 26.4 0.0459 0037 00124
0.0 mg/kg/day 103529F~ 263 00438 191
[Q5549F~ 20.0 00372 0.0430 0. m
Growp ) 103503M+ 4B) 337 178
Mid-Dose 103523M+ 3 [<}] B4.6 131
0.15 mg/kg/day 105539F~ 288 887 416
{03532F~ 333 neé 86.1 3.59
Greup 4 ~ 103311M-~ 3% 733 870
High-Dose 105522M 639 264 249 217
0.7 mg/ky/day (03533F 366 249 7.7
103342F 423 2 236 18.3

Limut of Quanttation (LOQ). PFOS = 152 ng/mlL

PFOS = Perfluorooctanesulfonate

3M Environmental Laboratory

Date Entered/By:  04/19/99, 031099 LAC

Date Venfied/ By: 0872599 SAM, before 06/08/00 TKR
Date punty carreciedivenified: 0971200 mmbh, 09/12/00 LAC

* Serum isutial volume less than 0.50 mL., concentratons should be considered tentagve. 042800 LAC

tox-030-5era223-1C

704 2/3

FACT TOX-030

91200

Fage-205



3m Medical Department Study: T-629RCT Tox030 Report No. FACT TOX-030
Covancet 6329223 laboratory Request Number-U2279

Study: 26 Week Capsule Toxicity Study wath PFOS 1n Cynemolgus Monkeys
Product Number(Test Substance): T-6295 (PFOS)
Matrix: Monkey Senn
Method/Rension: ETS-8-40and ETS-8-50
Analytical Equrpment System Number: Amelia 062498, Soup 020199, & Madeline 041098
Instrument Software/Version: MassLynx 3.2
Filenamme: See Attachments
R-Squared Value: See Attachments
Stope: Ser Attachments
¥-lnteseept: See Attachmenus
Date of Extraction/Analyst: 040899 RWW
Date of Analysis/Analyst 011799, D4/17/99, 01499 DREBMEE/KIH
Date of Data Reduction/Analyst. 0416/99, 04/20/99, 01799 HONDRR/KIH
Sample Data
WEEK 29 MONKEY SERA
Greup Sample # PFOS Concontration Mean RSD
Dase Come. of PFOS PFOS Std Dev.
ag/ml ug/ml er % Rec ug/ml M3I/MSD RPD
Method Blk RBS04089-H20 Bik-| 280 <LOQ
RBS04089-H20 Blk-2 701 <LOQ <LOGQ NA
Matrx Blk RBS04089-Sern Blk-| 0.00 <LOQ
RBS04089-Sera Blk-2 9.680 <LOQ <LOQ NA
QC - 250 ppb MKS04089-MS-1 260 105%
MKS04089-MSD-1 267 108% 106% %
MKS04089-MS-2 249 101%
MKS04089-MSD-2 264 106% 103% 6%
Gremp 1 105520M+ 422 0.06%0 5.45
Control 105526M 47 0.0619 00665 0.00361
0.0 mg/ky/day 103529F+ n7 0.0738 0.894
105349F 68.1 0.0747 0.0742 0 000664
Growp ) 105505M 636 773 288
Mid-Dose 105S23IM+ 41?7 T74.2 5 218
0.15 mg/kg/day 103539F 613 779 162
105352F 432 61.9 §9.9 11.4
Growp ¢ {0S311M 560 175 0.0
High-Dose 108322M 384 70 2 669
0.75 mg/kg/day 105533F 641 107 983
10S342F 549 180 194 19.0
Lumat of Quantitanon (LOQ): PFOS = 15.2 ng/mL Date Entered/By  04/19/99, 0¥10/99 LAC

Dote Verified/ By: 082399 SAH, before 060200 TKR
Dute punty comected/venified.  09/12/00 mmh, 05/12/00 LAC
PFOS = Perfluorooctanesulfonate + Serum initial volume less than 0 50 mL, concentrations should be considered tentative. 04728000 LAC

ETS-3-50
Excel 97 tox-030-sera223-1C 9/12:00

3M Environmental Laboratory 2,7 Pa}ma(




3m Medical Department Study:

ETS-8-50
Excel 97

T - 62 9T TOX-030

Report No.

FACT TOX-030

Covance# 6329-223 laboratory Request Number-U2279

Study: 26 Week Capeule Toxictty Study wath PFOS 1n Cynomolgus Monkeys
Product Number(Test Substanee). T-6295 (PFOS)
Matrix: Monkey Sera
Method/R evision: ETS-8-4.0 and ETS-8-50
Analytica) Equipment System Number Amelia 061498, Soup 020199, & Madeline 091098
Instrument Software/Version: MassLynx 3.2
Fiename: See Atachments
R-Squared Value: See Atichments
Slope See Arachments
Y-Intercept: See Azachnents
Dste of Extracton/Analyst: 040899 RWW
Date of Analysis/Analyst: 01179, 04/17%9, 05/1499 DRR/MEEXJH
Date of Deta Reduction/Analyst. 41699, 042099, 05/17/99 HOJDRE/XIH
Sample Data
WEEK 31 MONKEY SERA
Greup Sample ¥ PFOS Cencentration Mean RSD
Dese Cenc. o« PFOS PFOS St Dev.
ng/ml agiml. e % Rac ug/ml. MS/MSD RPD
Method Bl RBSQ4089-H20 Blk-| 780 <LOQ
RBSO04089-H20 Blk.-2 701 <LOQ <LOQ NA
Matnx Blk RBS04089-Sern BlX-) 000 <LOQ
RBS04089-Sera Blk-2 0 680 <LOQ <L.OQ NA
QC - 250 ppd MK S04089.MS-1 260 103%
MKS04089-MSD- | 267 108% 106% 3%
MK S04089-MS-2 249 101%
MW;MSD-I 264 106% 103% 6%
Grewp 1 1053520M 7] 0.0362 1.58
Control 105526M 36.7 0.0334 00358 0 000567
00 mg/kg/dsy 1053529F 243 0.0282 29
[05349F~ 5.5 0.045) (0368 0ol
Crewp ) 105505M m 60.0 84)
Mid-Doss 103523M 98 $3.2 66 ki
0.15 mg/kg/day 105539F~ 380 m 550
105552F+ 291 485 9.6 431.8
Croup 4 108511M 08 129 286
High-Dose 105522M 868 194 161 46.1
0.75 mg/kg/day 10SS33F 391 201 18
JO5542F+ 198 170 185 209
Date Entaed/By . 0W/19/99 LAC
Date Verified/ By: 08725/99 SAH, before 06:0800 TKR
Date punty comrected/venfied:  09/12/00 mmh, 09/{2/00 LAC
PFOS = Perfluorooctanesulfonate ¢ Serum wrutial volume less than 0 50 mL, atons should be

NA = Not spplicable

3M Environmental Laboratory

Extraction Volume Ratio = Initial Volume:Final Volume

lox-030-5eru223-1C

2% 215

04778700 LAC

/1100

Basa2ov



3m Medical Department Study: T-62%ACT Tox-030

Report No.

FACT TOX-030

Covance#t 6329223 laboratory Request Number-U227%

Seudy 26 Week Capsule Toxicity Study with PFOS m Cynomolgus Monkeys
Product Number( Test Substance): T-6293 (PFOS)
Matnx: Monkey Sera
Method/Revision: ETS-8-4 | and ETS-8-5.1
Analytcal Equpment System Number: Ametia 062498
Instrument Software/Version. Masslynx 3.3
Flename: See Attachments
R-Squared Value Sec Atachments
Slope: See Attschments
Y-Intescept: See Attachments
Date of Extraction/Analyst. 08/25/99 RWW
Date of Analysis/Analyst: D9/28/99, 10/05/99, 06/1400 MEE/MMH
Date of Data Reduction/Analyst: D9/29/99, 10/06/99, 06/15/00 MEE/TASMAMH
Sample Dats
WEEK 35 MONKEY SERA
Greap Sample # PFOS Cancentration Mean RSD
Dese Conc. »f PFOS PFOS Std. Dev.
ap/ml ug/ml er % Rec ug/mL MS/MID RPD
Method Bk H20 Blk-1 0.00 <LOQ
H20 Bik-2 0.00 <LOQ <LOQ NA
Mamx Blk Rabbit Sera BX-1 0.00 <LOQ
Rabbit Sern Blk-2 000 <LOQ <LOQ NA
QC - 250 ppb MKS08259-M8S-1 27 ot%
MK505289-MSD-! 234 102% 9% 11%
MKS08259-MS-2 16 103%
MKS03289-MSD-2 239 96% 100% T%
Gremp 1 105530M 273 0.0437 6.60
Control J05526M 359 0.0480 0.0459 0.00303
0.0 mg/kg/day (0S329F " 00748 486
10SS49F 61.0 0.0698 0.0723 0.00352
Group ) 105505M + 186 230 141
Mid-Done 103523M 190 76.1 845 12.0
0.1 mg/kg/day 103539F~ 122 B1.2 128
103552F~ 135 67.7 M4 9.53
CGreup 4 103511M 417 167 108
High-Oose [03522M 486 195 181 19.5
G.75 mg/kp/day 108533F 408 164 5.94
[03342F 444 178 171 10.1
Linut of Quanatation (LOQ): PFOS = 5.53 ng/mL Date Entered/By:  10/05/99, 10/07/99, 06/19/00 LAC

Date purity corrected/venfied:  09/12/00 mmb, 09/12/00 LAC

PFOS = Perfluorvoctanesulfonate

Date Verified/ By

before 06/08/00 TKR

* Serum inital volume less than 0.30 mL, concentrations should be conmidered tentative. 04/28/00 LAC

NA = Not analyzed, not applicabls
Extraction Volume Ratio = Irutisl Volume/Final Volume
ETS-8-5 ¢
Excel 97 tox-030-1era223.1C Y1200
3M Environmental Laboratory P

207 214




3m Medical Department Study: T-62%CT TOX-030

Report No. FACT TOX-C30

Covance# 6329-223 laboratory Request Number-U2279

Study: 26 Week Capsuls Toxicity Study with PFOS in Cymomoigus Monkeys
Product Number(Test Substance) T-6295 (PFOS)
Matnx: Monkey Sera
Method/Revision ETS-8-4 1 and ETS-8-5..
Analytical Equip System Numb. Amelis 062498
Instrument Software/V ersion: Massbynx 3.3
Filename: See Atlachmenty
R-Squared Value: Sec Attachment
Slape See Attachments
Y-intercept: See Attachments
Date of Extraction/Analyst: 08725/99 RWW
Date of Anatyss/Analyst: 09/28/99, 10/05/99, 06/14/00 MEE/MMH
Date of Data Reduction/Analyat: 0972999, 10/06/99, 0&/15/00 MEE/IASMM}H
Sample Data
WEEK 39 MONKEY SERA
Gremp Sample ¥ PFOS Cencantration Mean RSD
Dess Conc. of PFOS PFOS Std. Dev.
ag/mlL ug/mL or % Rec ug/ml, MS/MSD RPD
Moethod Blk H20 Bik-1 0.00 <LOQ
H20 Blk-2 0.00 <LOQ <LOQ NA
Matrx Blk Rabbit Sera Blk-1 0.00 <LoQ
Rabbit Sera Blk-2 0.00 <LOQ <L.OQ NA
QC - 250 ppb MKSOB259-MS- 1 227 91%
MK 505289-MSD- | 254 102% 9% 11%
MKS08259-M8-2 256 103%
MK S05289-MSD-2 23% 6% 100% %
Greup 1 105520M 237 0.0316 71
Control 103526M 2.1 0.0466 003N 0.0106
0.0 mg/kg/day 105329F 34 0.0303 153
105549F+ 237 0.0514 0.0509 0.000779
Group 105505M + n 62.4 526
Mid-Dose 10S523IM + 217 57.9 60,1 316
0.15 mg/kg/day 105539F+ 142 56.8 14
105552F+ 174 46.3 517 .29
Group ¢ 03511M+ 270 135 1no
High-Dose 105522M+ 236 153 146 16 1
0.75 mg/kg/day 105533F~ 338 169 686
105542F~ 230 154 161 bt
Limit of Quanatation (LOQ): PFOS = § 5 ng/mL Date Entered/By.  10/05/99, 10/07/99, 06:19/00 1.AC

PFOS = Perflucrooctanesulfonate
NA = Not analyzed, not spplicable

ETS-8-5 1
Excel 97

3M Environmental Laboratory

Daie Venfied/ By: before 06/08/00 TKR

Date punty comrected/verified:  09/12/00 mmh, 0911200 LAC
* Serum mital volume less than 0.50 mL, concentratons should be considered tentative. 04/28/00 LAC

Extraction Volume Rato = Instial Volume:Final Volume

tox-030-sera223-1C

% 217

1200

EfgurdzﬂTﬂ



3m Medical Department Study: T- 629 T Tox-030

Report No.

FACT TOX-030
Covance# 6329-223 laboratory Request Number-U2279

Study: 26 Week Capsule Towaty Study with PFOS in Cynomolgus Monkeys
Product Number{Test Substance) T-6295 (PFOS)
Matrix: Monkey Sera
Method/Rewsion. ETS-8-4 { and ETS.8-5 |
Analytical Equipment System Number Ameha 062498
Instrument Software/Version: MassLynx 3 3
Filename See Attachments
R-Squared Vatue: See Attachments
Slope: See Attachmenss
Y-Intercept: See Atachments
Date of Extrachon/Analyst: 0872599 RWW
Date of Anatywis/Analyst 09728/99, 10/05/99, 06/14/00 MEE/MMH
Date of Data Reduction/Analyst: ONI9/99, 10/06/99, 06/15/00 MEEAAS/MMH
Sample Data
WEEK 43 MONKEY SERA
Greup Sampie w PFOS Cencaatration Measn RSD
Dese Come. of PFOS PFOS 5td. Dev.
ng/ral. ugml. or % Rec og/mL MS/MSD RPD
Method Blk HI0 Bk-1 0.00 <LOQ
H20 Blk-2 000 <LOQ <LOQ NA
Matrox Bl Rabint Sers Bik-1 000 <.0Q
Rabbrt Sere Blk-2 000 <LDQ <LOQ NA
QC - 250 ppb MKS08259-MS-) 227 1%
MK303289-MSD-1 234 102% 97% 11%
MK308259-MS-2 256 103%
MKS05289-M5D-2 239 D6% 100% %
Greup 1 10s520Mm 215 0.0287 na
Control 103326M 218 0.0350 0.0319 0.00440
0.0 mg/kg/day 105529F 32 0.0368 0.251
105549F 229 0.0367 0 0368 0 0000923
Group 3 [05505M 162 46.5 244
Mid-Dose [05323M 112 44 9 457 1.12
0.15 mg/kg/day 103339F 146 583 0429
10S552F + 116 8.0 58.1 0.249
Greup 4 JOSS1IM 167 66.9 214
High-Dose 108522M 16 90.7 78 8 168
075 mg/kg/day 105533F 447 179 178
108542F 347 139 159 284
Lumut of Quantitation (LOQ): PFCS = 5.55 ng/mi. Date Entered/By:  10/05/99, $0/07/99, 06/15:00 LAC

Date Verified! By:  befors 06/08/00 TKR
Dute punty comrrected/venfied:  09/1 200 munh, 09/12/00 LAC
+ Serum inital volume less than 0.50 mL., should be dered

PFOS = Perfluorooctanesulfonate 0428/00 LAC

NA = Not analyzed, not spplicable

Extracoon Valume Ratio = Initial Volume/Final Volume

ETS-8.51
Excel 97

3M Environmental Laboratory

tox-030-sera223-1C

et 2/&

w1200




3m Medical Department Study: T-62%a€FTox-030 Report No. FACT TOX-030
Covance# 6329-223 laboratory Request Number-U2279

Study: 26 Week Capsule Toxaily Study with PFOS in Cymomolgus Monkeys
Product Number(Test Substance) T-6295 (PFOS)
Mamx: Monkey Sera
Method/Revision. ETS-8-4 1 and ETS-8-5 1
Analytical Equpment System Number Amela 062498
Instrument Software/Version: Masslynx 3.3
Filerame: See Antachments
R-Squared Value: See Attachments
Slope See Attachments
Y-Intercept: See Attachments
Date of Extraction/Analyst: 08/25/99 RWW
Date of Analysis/Analyst: 09/28/99, 10/03/99, 06/14/00 MEE/MMH
Date of Deta Reduction/Analyst: 05/29/99, 10/08/99, 06/15/00 MEEIAS/MMH
Sample Data
WEEK 47 MONKEY SERA
Grenp Sampie # PFOS Concntration Mean RSD
Dese Conc. of PFOS PFOS Std. Dev.
ng/ml. ug/mL er % Rec ug/mlL MS/MSD RPD
Method Blk H20 Bk-} Q.00 <LOQ
H20 Bik-2 000 <LOQ <L.OOQ NA
Matrix Bl Rabbst Sers Bik-} 000 <L0Q
Rabixt Sers Blk-2 0.00 <LOQ <LOQ NA
QC - 250 ppb MKS08239-M8-1 7 S1%
MK305288-MSD-1 254 102% 9% 11%
MKS08259-MS-2 256 103%
MKS03289-MSD-2 239 96% 100% 7%
Grewp 1 105520M %4 0.033¢ 623
Contral [03326M 217 0.0370 0.0355 0.00221
0.0 mg/kg/day 105539F 360 0.0481 104
103549F 32.6 0.0436 0.0459 000323
Creup) 105350SM 132 50.9 165
Mid-Dose 103 323M 114 45.7 483 369
0.15 my/kg/day 105339F 118 473 157
105352F 114 37.9 4256 6.70
Group 4 103511M 26) 103 210
High-Dose 1053522M+ 212 142 124 259
0.75 mg/kg/day 105533F 312 104 847
105342F 277 92 98 ) 832

Lernut of Quantitanon (LOQ): PFOS = 3 55 ng/mL Darte Entered/By  [0/D5/99, 10/07/99, 06/15/00 LAC
Date Verified/ By:  before 060800 TKR

Cate punty correctediverified:  09/12/00 mmh, 09/12:00 LAC

PFOS = Perfiuorooctanesulfonate * Serum inutal volume less than 0.50 mL, concentrations should be considered fentanve. D4/28/00 LAC

NA = Not analyzed, not applicable

Extracton Volume Ratio = Inibal VolumeFinal Volume

ETS-8-51
Excel 97 tox-030-sern223-1C 9/12/00

3M Environmental Laboratory ’EEQE/QT?’”
0 217




3m Medical Department Study: T-62%cTFTOX-030

Report No. FACT TOX-030
Covance# 6329-223 laboratory Request Number-U2279

Study: 26 Week Capsule Toxaty Study with PFOS in Cynomolgus Menkeys
Product Number(Test Substance): T-6295 (PFOS)
Mainx: Monkey Sers
Method/Revaion. ETS-8-4.1 and ETS-8-5 1
Analyncal Equipment System Number: Ameba 062498
Instrument Software/Vernon: Masslynx 33
Filename See Antachmenu
R-Squared Value: See Attachments
Siope: See Atachments
Y-[ntercept: Sce Attachments
Daite of Extraction/Analyst: 08725/99 RWW
Date of Analyxis/Analyst: 09:2899, 10/05/99, 06/14/00 MEE/MMH
Date of Data Reduction/Analyat 09/29/99, 10/06/99, 06/15/00 MEENAS/MMH
Sample Data
WEEK 51 MONKEY SERA
Grewp Sample ¥ PFFOS Ceacontration Mesn RSD
Dese Cone. of PFOS PFOS Std. Dev.
ng/mL ag/ml, sr % Rec ag/mil MS/MSD RFD
Method Blk H20 Bik-1 0.00 <LOQ
H20 Bhk-2 0.00 <LOQ <LOQ NA
Matrix Bk Rabint Sers BIx-1 0.00 <LOQ
Rabbit Sera Bik-2 0.00 <L.OO <LOQ NA
QC - 250 ppb MKS08259-MS-1 227 1%
MKS03289-MS5D- 254 102% 97% 11%
MKSC8259-MS-2 256 103%
MK 305289-MSD-2 239 96% 100% 7%
Gremp 1 103320M 13.3 0.0213 40
Control 105526M 19.5 0.026) 0.0237 000333
0.0 mg/kp/day [08525F 343 0.0344 118
103549F 29.6 0.0338 00341 0.000403
Group 3 105505M 119 398 6.92
Mid-Doss 103523M 108 36.0 3.9 262
0.15 mg/kg/day 105339F 1 [7K] 316
105552F- 52 258 15.1 13.2
Greap ¢ 105511IM» 138 623 406
High-Dose 103322M 363 122 94 7 I8 4
0.75 mg/kg/day 105333F 261 87.1 865
[05542F 287 93.7 914 6.07
Lurut of Quanacanon (LOQ): PFOS = 5.55 ng/ml. Date Entered/By:  10/05/99, 10/07/99, 06/19/00 LAC

Date Verified/ By:  before 06/08/00 TKR

Date punty corrected/verified:  09/12/00 mmh, 09712700 LAC

PFOS = Perfluorooctanesuifonate
NA = Not analyzed, not applicable

ETS-8-5.1
Excel 97

3M Environmental Laboratory

+ Serum jutal volume less than 0 50 mL, should be dered . 0472800 LAC

Extraction Volume Ratio ~ Inibal Vohume/Final Volume

lox-030-sera223-1C

2t 220

w1200



3m Medical Department Study: T-62%AcCT TOX-030
Covance# 6329-223 laboratory Request Number-U2279

Report No.

Study: 26 Week Capsule Toxenty Study with PFOS in Cynomolgus Monkeys
Product Number(Test Substance) T-6295 (PFOS)
Matnx: Monkey Sers
Method/Revson. ETS-8-4.1 and ETS-8.5 !
Analytcal Equipment System Number Soup020199
Irstrument Software/Version: Masalynx 3 3
Fename: See Attachments
R-Squared Value: See Attachments
Slope: See Attachments
Y-Intercept: See Attachments
Date of Extraction/Analyst: 11/03/99 SAL
Date of Analyss/Analyst: 110499, 11/11/99, 1111899 1AS
Date of Dats ReductionAnalyst: 11/08/99, 11/12/99, 112099 MMH/IAS
Sample Data
WEEK 53 MONKEY SERA
Greup Sammple ¥ PFOS Cencontratien Maan ] RSD
Dese Conc, of PFOS PFOS Std. Dev.
ng/ml, we/mL or % Rec ug/mL MS/MSD RPD
Method Blk H20 Blk-§ 0.830 <LOQ
H20 Bk-$ 1.07 <LCQ <LOQ NA
Matrix Blk Rabbit Sera Blk-$ 220 <LOQ
Rabbit Sera Bik-3 2.50 <LOQ <LOQ NA
hid MK311038-MS-6 295 0.0237 0.192
MK311039-MSD-5 294 00236 00236 0.0000453
QC - 230 ppb MK 311039-MS3-3 374 112%
MKS11039-MSD-$ 380 I14% 113% 2%
Creup1 f03s20M 336 0.0269 26.1
Control 103526M 48.9 0.0392 0.0331 0.0085
0.0 mg/kg/day 103529F 468 0.0375 1.82
103549F 523 0.0419 0.0397 0.00311
Group 3 10550SM 109 a9 2.15%
Mid-Dose 10S32IM 121 485 46 2 33
0.15 mg/kg/day 105539F 103 W] 170
1055S52F+ 81 323 367 624
Greup ¢ 10551 1M 137 548 455
High-Dose 108322M+ 267 107 808 368
0.7 mg/kg/day 105533F 246 98 6 0499
105542F 244 9279 9R2 0 4%0
Limat of Quanttaton (LOQ) PFOS = §.45 ng'mL Date Entered/By:  11/15/99, 11/24/99 LAC

Date Venfisd/ By: befors 06/08/00 TKR

Date purily correcled/verified.  09/12/00 mmb, 09/12/00 L.AC
*" Although labeied as MS/MSD-6, these were not spiked and will be used as blanks. LAC 11/15/99

PFOS = Perflucrooctanesulfonste
NA = Not applicable

ETS.8-51
Excel 97

3M Environmental Laboratory

= Serum intial volume less than 0.50 mL.,

should be dered

Extraction Volume Rato = Imbal Volume/Final Volume

10x-030-sern223-1C

T 22l

FACT TOX-030

04/28/00 LAC

Y100
nge/ffzn



3m Medical Department Study: T-629%Act Tox.a30
Covance# 6329223 laboratory Request Number-U2279

Report No.

Study 26 Week Capsule Toxicity Study with PFOS in Cynomolgus Monkeys
Product Number(Teat Substance) T-6293 (PFOS)
Mamx: Monkey Sera
Method/Revision ETS-8-4 1 and ETS-3-5 1
Analytical Equipment System Number: Soup020199
Instrument Software/Venion- Masaslynx 3.3
Flename: See Attachments
R-Squared Value: Sce Attachments
Slope See Attachments
Y-Intercept: See Atachments
Date of Extraction/Analyst: 11/03/99 SAL
Date of Analymis/Analyst: L1/04/99, 11/11/99, 1111899 1AS
Date of Data Reduction/Analyst: 1170899, 1171299, 1172299 MMH/AS
Sample Data
WEEK 57 MONKEY SERA
Greup Ssaeple # PFOS Comcentration Men RSD
Dese Cent. of PFOS PFOS 5td. Dev.
ng/ml ug/ml or % Rec ug/ml MS/MSD RPD
Method Bik H20 Bik-$ 083 <LOQ
H20 Blk-5 107 <L.0Q <LOQ NA
Matnx Blk Rabbit Sera Blk-$ 220 <LOQ
Rabbit Sera Blk-3 2.50 <LOQ <L.0Q NA
.. MKS11039-MS-6 295 0.0237 0192
MKS$11039-MSD-6 29.4 0.0236 0.0236 0.0000453
QC - 250 ppb MKS11039-MS-3 374 H2%
MKS|1039-MSD-5 380 114% 113% %
Greup 1 [05520M 36.1 0.0289 16.)
Centrol [03328M 45.4 0.0364 8.0327 0.00526
0.0 mg/ky/day 105529F 8.9 0.0472 863
103349F $2.1 Q.0418 0.044% 0 00185
Greup) 103503M ni 285S 183
Mid-Dose 105S23M 79 2 318 o2 236
0.15 ma/kg/day 105539F 831 313 a1
103552F 8.4 3.4 323 134
Greup 4 105511M 166 66.5 208
High-Doss 105522M + 23 895 78.0 16.3
0.75 mg/kp/day 105533F 2358 103 363
108342F - } 271 109 106 | 384
Limut of Quanttaton (LOQ): PFOS = 5 55 ng'mL Date Entered/By:  11/15/99, 1172499 LAC

Dute Verifod/ By  before 06/0R/00 TKR

Cate purity correctedivenfied  09/12/00 mmh, 09/12/00 LAC

PFOS = Perfluorooctanesulfonate
NA = Not spphicable

ETS-8-5.1
Excel 97

3M Environmental Laboratory

shouid be dered

Extraction Volume Raco » Initial Volume Final Volume

tox-030-sers223-1C

#5222

FACT

°% Although labeled s MS/MSD-6, these were not spked end will be used as blanks. LAC 11/15/99
+ Serum iutial volume less than 0.50 mL.,

04728/00 LAC

TOX-C30

Y1200
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3m Medical Department Study: T-62%8¢FToX-030
Covance# 6329-223 laboratory Request Number-U2279

Report No.

Study: 26 Week Capsule Tomaty Study with PFOS n Cynomolgus Monkeys
Product Number(Test Substance) T-6293 (PFOS)
Matrx: Monkey Sern
MethodRewvmon. ETS.8-4.1 and ETS-8-5 1
Analyveal Equipment System Nurber: Soupl20199
Instrument Software/Version Mamslynx 3.3
Fiename: See Aitachments
R-Squared Value: See Aachments
Slope See Attachment
Y -Intevcept: See Attachmenty
Dste of Extraction/Analyst: 1170399 SAL
Oats of Analysis/Analyst: 1104199, 11111199, 1111899 (AS
Onate of Data Reduction/Anaiyat: 110899, 1171299, 1172299 MMHAAS
Sample Data
WEEK 61 MONKEY SERA
Grenp Sample ¥ PFOS Cenceatration Mean RsD
Dese Cenc. of PFOS PFOS 3td. Dev.
ng/ml, wg/mL or % Rec ug/mi. MS/MSD RPD
Method Blk ~ H20 Bx-5 0830 5q
H20 B&-$ 107 <10Q <LOQ NA
Matnx Blk Rabbit Ser» Bk-$ 2.20 <1.0Q
Rabbit Sers Bik-5 2.50 <LOQ <LOQ NA
ne MK311039-MS-6 295 0.0237 0.192
MK311039-MSD-6 94 0.0236 00236 0.0000433
QC - 230 ppd MKS11038-MS-§ I 112%
MKS311039-MSD-5 380 114% 113% 2%
Greup 1 1055200 « 3.8 ¢.0319 123
Control 10352860 - 417 0.0382 00331 0.00449
0.0 mg/kg/day 105525F $4.0 0.0433 168
103549 377 0.046 0.0443 0.00210
Greup 105503M 68.4 274 189
Mid-Dose 105523M 893 5.9 36 598
0.15 mg/kg/day 10553SF~ 948 380 0.742
[03532F 958 38.4 382 0.283
Greup 4 1033L1N 162 64.7 50.2
High-Dese 105522\ 339 136 100 30.3
0.75 mg/kg/day 105533F 1 108 0.640
103342F 273 109 109 0697

ETS-8-5.1
Excel 97

3M Environmental Laboratory

Larut of Quantitaton (LOQ): PFOS = 5 55 ng/m..

Date Entered/By:  11/15/99, 11224/99 LAC
Date Verified/ By:  before 06/08/00 TKR

Date purity corrected/verified:  0/12/00 mmb, 09/12/00 LAC

PFOS = Perfluorooctanesulfonate
NA = Not applicable

* Although labeled m MUYMSD-6, these were not spiked and will be used as blanks LAC 11/15/99
= Serum imtial voturne less than 0.50 mL, concentratons should be considered tentative. 04/28/00 LAC

Extraction Volume Rato = Imitia} VolumeFinal Volume

tax-030-wrm223-1C

2t 223

FACT TOX-030

$12/00



3m Medical Department Study: T-629pck Tox-030
Covance# 6329223 laboratory Request Number-U2279

ETS-8-5.4
Excel 97

Report No.

16 Week Capeuls Toxucity Srudy with BFOS in Cynomotgus Monkeys

Stady:
Product Numbes(Test Subetance) T-6295 (PFOS)
Matnx, Monkey Sers
Method/Revinon. ETS-3-4.1 and ETS-8-3 |
Analyncal Equipmant System Number Ruby 100699
Instrument Software/Version: MasLynx 3.3
Filenams: See Attachments
R-Squared Valus: Ses Attachrments
Slope: See Attachments
Y-tntarcept Ses Attachments
Drta of Exwsction/Analyst 04724/00 SALAUX
Date of Analyma/Analyw. 04/25/00, 04/27/00, 04/28/00, 05/03/00 LAS/MMHADY
Date of Duta Reduction/Analyst 04/27/00, 83/0100, 03/01/00, 05/04/00 [AS
Sample Data
WEEK 65 MONKEY SERA
Grewp Sample ¢ PFO% Cencentration Mesa RSD
Dose Cone, of PFOS PFOS Std. Dev.
IEL wg/ml or % Rec sg/ml MS/M3D RPD
Method Blk 04240-H20 Blk-) 0300 <L0Q
04240-H20 Blk-4 0.3%0 <LOQ <LOQ NA
Matnx Bik RBS04240-Sers BIk-} 0910 <LOQ
RBS04240-Sers Blk-4 273 <LOQ <LOQ NA
MKS04240-5era Blk-3 8864 0.00750 16.9
MXS04240-3era Bik-4 110 0.0095 0.00832 0.00144
QC - 250 ppd MKS04240-Sera-MS-3 ito 122%
MKS04240-Sern-MSD-1 128 2% 107% 2%
MKS04240-Sers-MS-4 306 119%
MKS04240-Sarn-MSD-4 326 117% 123% 6%
Greup 1 i03330M 127 00184 17.4
Contyal 105526M 4.1 0.0236 00210 0.00363
0.0 my/kg/day 105335F 33 0.0064 143
103349F 24.7 0.0357 0.0360 0.000322
Greup ) 103305M 208 39 D.0220
Mid-Dare 105523IM 193 129 329 0.0269
0.15 my/kp/day 103539F 144 393 [T}
105S32F 161 360 376 2.32
Crowp 4 [03311M~ 154 523 60.3
High-Dore 105522M+ 587 131 918 332
0.78 mg/kp/day 105$33F+ 463 [TX] 1.7
103542F+ J24 76.0 828 9.68

Lumut of Quanttaben (LOQ) PFOS = 5.55 ngmL

Duts Entersd/By:  05/03/00, 03/09/00 [.AC-CSH
Date Verified/ By:  06/02/00 TKR

Dte punty corrected/venfied:  09/12/00 mmbh, 09/1 2,00 LAC

PFOS = Perflucrooctanesullonats
NA = Not epplicable

3M Environmental Laboratory

+ Serum mitial volume lesr than 0.50 mL,

Extraction Volume Ratio = Inital Volume/Final Volume

lox-030-se223-1C

2B 2.2y

atons thould be d

FACT TOX-030

. 042800 LAC
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3m Medical Department

ETS-3.3.1
Excel 97

Study: T-6295,c% Toxa30

Covance¥ 6329-223

Report No.

Sludy: 16 Week Capsule Toxicty Study wath PFCS i Cynomolgus Monkeys
Product Number{Text Substznce) T-6293 (PFOS)
Matrix: Monkey Sera
Method/Revision: ETS-34 | md ETS-$-3.1
Ansinical Equipmans Symem Number Ruby 100699
Insrument Software’Vernon Mumlyna 3 3
Filensme: See Allschments
R-Squared Value Ses Annchments
Slope: See Atachments
Y-intsrceps: Ses Attachments
Dats of Extraction/ Analys 724000 SALXIR
Duis of AnslymivAnslyn 0472500, 04,2700, 34/28/00, 030300 IASMMWH-ADY
Outs of Outs Reduction/ Analyx: 0477100, 0570100, 3301/00, ISOA00 TAS
Sample Data
WEEK 69 MONKEY SERA
Graup Ssmpie ¥ Pros Conceatration Mean RSD
Dose Coac, of PFOS Pros 8td. Dev.
Sgml uL or % Rec syl MS/MSD RPD
Method Blk 04340-H20 Bik-) 0.300 <LOQ
04240-H2O Blk 4 0.3%¢ <LOQ <LOQ NA
Mainx Blx RAS04340-%era Bik-3 0.9 <LOQ
A S04240-Sern Blk4 273 <LOQ <LOQ NA
MK S04240-Sern BIk-3 X3 000750 149
MK S04240-Sern Bk -4 1.0 0.009%4 0.00852 0.00144
QC - 250 ppb MX 504240-Sere-MS-3 Mo 12%
MK 304 240-Sera-MSD-3 k) 2% 1™ I™
MK 304240-Sarn-MS-4 Jos M™%
MK SO4240- Sers-MSD—4 326 127% 123% 6%
Group 1 10352004+ 12 0.043% wm
Control 103528M 6.5 0.0383 0 0406 0.0031)
0.0 mg/xg/dey [03529F 12 00421 5
103849F U4 0.0579 0 0400 000301
Growp ) 105505M 361 us 980
Mid-Dose 1035OM m 3 p X1 2359
0.13 mg/kg/day [03539F 459 39 tog
105352F 406 320 bR 146
Group 4 1o8351iM M) 470 624
High-Dote 103572M+ 4 121 LX) 524
075 mg/ky/day 105513F ) n7 700
0534 2F 323 71.3 0 23

Liunt of Quantaanon (LOQ): PFOS = 5.5§ ogml

Dwma Enlered/By:  8803/00, 080900 LAC/CSII
Dwie Venfisd/ By. 060200 TKR

Duta punty comrectadvinfBied:  0%1200 mmh, OV 200 LAC

PFOS = Perflucrooctanerulfonate

3M Environmental Laboratory

+ Serum fuma) volume less then 0.30 mi.

103-030-sra223. 10

should be

s 225

lentaive 042800 LAC

FACT TOX-030

laboratory Request Number-U2279

91200
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3m Medical Department

Study: T-6295. tox-030

Report No.

FACT TOX-030

Covance# 329223  laboratory Request Number-U2279

Study: 26 Wrek Capwuls Toxiaty Study with PFOS in Cynomolgus Monk eys
Product Number(Test Substancs): T-6293 (PFOS3)
Manx: Monkey Sers
Method/Revirion: ETS-04.| snd ETS-8-5.1
Analytical Equipment System Number Ruby (00699
(ntrament Softwwre/Vernon: Mamt,ynz 3 )
Fiiename: Ses Attachmens
R-Squared Value: See Atachments
Slopa: Ses Aachmania
Y-Intarcep: See Artachments
Outs of Extraction Analyst QUUDO SALXIX
Dwa of Anatyna/Anslym 04725100, 04/27/00, 0472800, 00300 IASMMELADY
DK.O(DI:RMWAM'/‘ 04/27%00, §391/00, 050100, 0S400 TAS
Sample Data
WEEK 73 MONKEY SERA
Grewp Sampie ¥ PFOS8 Concentraton Mean RSD
Dose Couc, of PYOS rros Std. Dev.
ageal Sg/ml, o % Rec ug/ml MS/MED RPD
Mathod Blk 04240-H20 BlX-3 0.300 <LOQ
04240-HI0 BIx4 03% <L0Q <LOQ NA
Mmnx Blk RAS04140. Sern Bk 0.9} <LOQ
RBS04240-5ern Blk 4 27 <LOQ <LOQ NA
MK 304240- Seve Blk.) 164 0.00730 16¢
MK.S04240-Sars Bik 4 11.0 00094 0 003352 000144
QC - 250 pph MK S04 240-Sern-MS. ) e 1%
MK 504 40- Sern-MSD-1 36 I 0™ ™%
MX S04240-Sern-MS-4 p 1%
M504 240-Sern-MSD 4 316 1I7% 122% %
Cronp ) 103520M+ 23 0.043) 31
Control 105526M 17.6 0.0269 00350 0.0118
0.0 mg/kg/dny 103529F 26 0.0386 T
10SS49F U7 00345 0.0363 0.00284
Creup 3 103505M 16 no 17.1
Mid-Dowe 105523M+ 153 306 73 466
0.15 my/cg/day los539F 150 X 3
103552F+ 13} 2.7 258 291
Group 4 1o3stIM 403 351 302
High-Dose 105522M~ 374 738 po k) 273
0.75 mg/xg/dwy 105533F 324 LK) LI
105542F ~ 7 U0 147 131
Lun# of Quantiaon (LOQ) PFOS = § 35 ng/mL Data Entered/By: 050300, 050900 LAC-CSH
Dsis Venfied/ By 060200 TKR
Dats purey comectedvenfied: 0512000 mmh, 091200 LAC
PFOS = Perflucrooctanesul fonate = Serum initial volume less than 0.50 mL.. thould be conndered tentative. 04.28/00 LAC

NA 2 Not spphesbie

ETS-8.5.1

Excel 97
3M Environmental Laboratory

Extracton Vohima Reuo = (nal VolumeFinal Volume

tox-030-sera223. iC

2H 22

A

912200



3m Medical Department Study: T-629%ack TOX-030 Report No. FACT TOX-030
Covance# 6329223 laboratory Request Number-U2279

Stody. 26 Werk Capernle Tomicity Study wath PFOS in Cynomolgus Monkeyr
Product Number(Test Substance) 16293 (PFOS)
Manx: Maonkey Sers
Mathod/Revimon: ETS44.{ and ETS-£-5.1
Anstyucal Equipmens Sysem Number Ruby 100699
{nsromaent Softwwrs/Vernon: Mamalynx 3)
Filsname. See Atachmenis
R-Squared Vaive: See Alinchmenis
Slops See Atachmenis
Y-Intercept: Ses Attachments
Duts of Extracuon/Anslys. 04/24/00 SALAXIK
Dua of Analyme/Analys: 04/25/00, 04/27/00, 0472800, OO0 (ASMMH ADV
Duta of Dta Reductian Analyn: 04727/00. 03/01/00, 030100, 030410 1AL
Sampie Data
WEEK 77 MONKEY SERA
Group Sampie » PFoOS Concentration Mean RSD
Dose Conc. af PFOR PFOS Std. Dev.
ag/mL Sg/mL or % Rec wyrml, MSMSD RPD
Mathod Bt 94340-H20 Bik-) 0300 <L0Q
04240-H20 Blk 0% <LOQ <L0Q NA
Matrix Bik RESO4240-Sera Blk-) 0930 <LOQ
RE304240-Seva Blk4 2.78 <LOG <LOQ NA
MK S04 240- Sers Blk-3 .64 0.0073¢ 169
MK S04 340- Sera Blk-< 1o 00098 000832 000144
QC - 250 ppd MK S04240- Sare-M3-) e 12%
MK 304 240- Sare-MSD- 3 4 7% 184 ™
MK 504 240- Sare- M3 4 306 114
MX S04 240- Sars-M3D -4 324 | TT% 123% 6%
Croup 1 05520M+ 1.7 0.0334 (L1]
Control CSIMM+ 119 1.0259 002% 000515
0.0 mg/ky/day 103529F 219 0.0317 s 46
1OSSA9F + 152 0.0294 00308 00016™
Greup 3 WI505M+ 120 ) 2%
Mid-Doss J0S33IM » 101 2.9 s 0632
0 15 mp/rg/day ID5S39F+ 101 275 PEEd
J0S3S2F+ 70.3 185 payi] 6.37
Cronp 4 123311IM U4 9 (3} ]
High-Doss H0ssaM s 370 600 8.3
0.75 mg/ky/day 103513F 46) 0.5 e
103542F~ 460 434 370 19 1
Lima of Quaniiiaon (LOQ): PFOS = 3 58 ag-nl Dua EmaredBy 05000, 030800 LAC/TSIH

Dais Venfied/ By 060200 TKR
Duma punty comrectsdivenfied:  OV1 200 mmh, 09/12.00 LAC
PFOS = Perfluerooctamerulfonate + Serum wutish vodume less than G.50 mi., shouid be Tentstive. 04/2800 LAC
NA = Not applicable

Extraction Volume Ratio = Intisl Volume¥ inal Volume

ETS-3-5.1
Excal 97 102-030-2ere223-1C %1200

3M Environmental Laboratory w 2 2 7 Pa




3m Medical Department

Study: T-629%achk Tox-030

Covance#¥ 6329-223

Report No.

U Week Capruls Taxicrty Study wath PFOS 1n Cymomalgus Monkeys

. 0472000 LAC

Number(Test Substance): T-6293 (PFOS)
Mmnx: Mankey Sars
Mathod/Revasion: ETS-3-4.1 md ETS9-5.1
Aaslyacsl Equipment System Number Ruby 100699
{nmyument Softwwa/Varmon- Masslynx 3.3
Filensrne: See Anachmenis
R-3quared Vaus: See Atachments
Slope: Ses Anachmenis
Y-Intercept: See Altachoments
Duts of Extracuon/Anslym: 042400 SAL/KIK
Duata of Analywia/Analye: 04/25/00, 04727100, 04/28/00, 030300 [ASMMH, ADV
Duta of Data Reductions Anatymt: 04727200, 05/01/00, 05/01/00, 050400 |AS
Sample Data
WEEK 79 MONKEY SERA
Greup Sampie # PrOS Concentraton Mesn RSD
Dese Cone, of PFOS PFOS Sul. Dev.
symL, agml or % Rec ug'ml. MSMSD RPFD
Mathod Bik 04240-H20 Blk-3 0300 <LOQ
04240-H20 Blk-+4 03% <LOQ <L.OQ NA
Matrix Bl RB304240-Sern BlX-) 0930 <LOQ
RESO4240- Sera Rlk 4 21 <LOoQ <1.0Q NA
MK 504340~ Sars Rlk-) [ X=) 2.00750 189
MK 304 240- Sern Blk 4 10 0 00954 000832 000144
QC - 250 ppb MK.S04240-Sers-MS- 1 30 1224
MK S04 240- Sars-MSD-3 26 % 107% ™A
M 304 268- Sere- M3 -4 304 119%
N’E@!MMHW 326 137% 123% %
Greap 1 assaom 163 0.01% s
Control 103326M 17.9 0.0236 00213 0.002%
0.0 mp/kg/dey WS3F 23 0.0268 146
XDS.“_!_}: 10.6 0.0218 0.0243 0.00335
Cresp) 03505M 152 113 413
Mid-Dose 0SSIM 11 133 191 0 308
0.15 my/ky/duy 103535F 142 29 9.40
IC3352F 1)3 19.9 214 2.01
Group 4 103811 1M 2] 28 631
High-Doss 103522, 1M~ p): ] 534 411 259
0.75 mg/xg/dey (0383 1F %2 40.6 279
105542-1F 28 422 414 1.15
Lomit of Quantitsticn (LOQ) PFOS = 5.55 agmml Datr Entared/By:  0S/0300, 05/09/00 LAC.CSH
Date Verifad/ By: 060200 TKR
Date purity corractadiverified:  09/1200 mmh, 08/1200 LAC
PFOY = Perflucrooctanesulfonae ~ Serum initial volume less than 0.50 mi. shouid be
NA = Nt applicabls

Exiracuon Volumae Ratic = Iniual ValuneFmal Yolume

ETS-8-51
Excel 97

3M Environmental Laboratory

10%-030-se1022)- |C

#Ht 22&

FACT TOX-030

laboratory Request Number-U2279

%1200
gggs—%?fzﬂ



3m Medical Department Study: T-6295,7 Report No. FACT TOX-030

FACT-TOX-030 |,
orator -
Covance 6329223 Y Request Number-u2279
Study: 26 Week Capsule Toxicity Study with PEOS in Cynmulgus Munkey s
Product Number(Test Substance): T-6295 (PFOS)
Matsix: Monkey Liver Filename- Sce Atichments
Method/Revision: FACT-M-1.0 & FACT-M-2.0, 2.1. FTS- R-Squared Value: See Arachmenis
Anatytical Equipment System Number: Amelia 062498, Madelinc 041098, Daveyd Shipe See Anachments
Instrument Software/Version: MassLynx 32433 Y-Intercept See Attachments
Date of Extraction/Analyst: 05/18/99, 06/11/99, 05/23/00 $SAH/SRP/SEE/SAL
Date of AnalysivAnalyst: 05/19/99. 05/22/99. 06/09/99. 06/ 14/99, 07,2989, 06/14/99. 0872500 KIH/HOI/MER/SAH/IAS
Date of Data Reducuna/Analyst: 05/20/99, DS/25/99, D6/10/99. W 22/99. OR/D49. 1071299, 502600 KIWHOIMEE/MMHAAS
Sample Data
MONKEY LIVER Week 27
Group Sample # PFOS Concentratien Mesn RSD
Dose Cale. Conc. of PPOS PFOS Std. Dev,
% 1 ug/gor % Rec. uE/R MS/MSD RPD
Method Blk RBLOS189-H20 Blk-3 0.00 <LOQ
RBLOS189-H20 Bik-4 0.454 <LOQ <LOQ NA
Method Blk RBLO6119-H20 Blk-11 0.00 <LOQ
RBLO6119-H20 Blk-12 NA NA <1.0Q NA
Method Bik 05230-H20 Bik-5 0.00 <LOQ
05230-H20 BIx-6 1.64 <LOQ <L.OQ NA
Matrix Blk RBLOS189-Lir Blk-3 0.00 <LOQ
RBLOS139-Lyy Blk-4 343 <LOQ <1.0Q NA
Matnix Blk RBLO6119-Lvr Blk-11 0.00 <LOQ
RBLO6119-Lvr Blk-12 NA NA <LOQ NA
Matrix Bik RBLOS230-Lvy Bik-5 1.28 <LoQ
. RBLOS230-Lvr Blk-6 0.391 <LOQ <LOQ NA
Marrix Blk MKLO5230-Lvr Bik-§ 15.2 <LOQ
MkLD5230-Lvr Bik-6 9.7 <L0Q <LOQ NA
QC - 250 pph 105508M-MS 482 174% .
05/1859 105508M-MSD ! 305 110% i 1427 J5%
QC - 250 ppb 10551 7M-MS | 300 101%
D6/11/99 10551 T™M-MSD | 308 103% 1025 2%
QC - 250 ppb MKL05230-MS-5 | 332 1%
05/23/00 MKL05230-MSD-5 292 98% 109 135
Group | 105508M &/1 1199 564 0.564 ++
Control [O551TM 6/11/99 143 0143
0.0 mp/kg/day 105508M 5/18/99 Iy 0477 .
105517 S/18/99 19 ane R
ID5519M S/18/99 91 a.091 22.2
[05527TM $/18/95 129 0.129 0121 00269
105530F 128 0.128
105531F 112 0.112
[05$3SF 87 0.087 L%
[05544F 97 0.097 0.106 0.0178
Group 2 105514M - 18237 18.2
Low-Dose ID5515M 2709 227
0.03 mg/kg/day 1055 16M 11417 114 270
10352IM 16734 16.7 12.1 1.66
105537F 22818 228
105541F 24847 248
10584 7F 282623 283 .
ext. 5/23/00 105547F 20102 20t 2.73
105SSOF 20715 20.7 22.) 2.18
Group 3 105510M 42169 2.2
Mid-Duse 105518M R6173 86
0.15 mg/kg/day 105524M 58673 587 At
105528M 48201 48.2 SR8 198
105532F 80421 0.4
105538F 49590 49.6
105345F 66532 66.5 214
105 548F 81376 814 69.5 149
Group 4 103507™M 412474 432 A0
High-Dose 105512M A rm 196 219
0.75 mg/kg/day 105534F 280578 281!
105536F 256669 257
105340F 267328 267 5.00
1 10555 1F 287223 287 273 136
Lumit of Quanutation (LOQ): PFOS = 30.0 ng/'g Daie Entered/By: 05/2549, 06/1099, 062299, 1OV 1289 [ AC

Date Verified/ By: 06/02/00 PJW, 060500 TKR
Date Purity correctedVerified/ By 09/12/00 mmb, 09/12/00 [.AC
NA = Not analy zed, not applicable
PFOS = Perfluarooctanesulfonate ~+ Sample detcrmined an oullier and was nat included 1n any cakulatuim.
°* Sample used for MS/MSD appears 10 be spiked aconunting lor kiw recveries. Sampie 105507 & 18 will he rextracied.
Sumple [05507M will be used for the MS/MSD and 1055 18M conc, Verificd.
R = Sample reexiracted along with MS/MSD. This value was ool uscd in any calculations
* Sample determined an outlier and was not included in any calculations. Was reextructed 05/23/00

FACT-M-2.) Y1200
Excel 97 tox-030-liver223.1R.xls 359 M
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

3M Medical Department Study: T-6295.7 Report No. FACT TOX-030
Laboratory Request Number-U2279

ATTACHMENT F
EXAMPLE CALCULATIONS

Formula Used for Sera Analyses in Study FACT TOX-030

AR (ng/mL) x DF x SCx FV(mL) x 1.0 g = ug/mlL x PC = Reported Conc (ng/mL)
EV(mL) 1000 ng

Calculation Used for Group 3, Week 1, Animal ID 105505M

287ng/mL ¥ 1009275 1mL x 10ug = 532 ug/mL X 0.864 = 4.60 pg/mL
05mL 1000ng

AR— Analytical result from MassLynx summary

DF— Dilution factor

SC—PFOS salt correction constant (0.9275)

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

PC—PFOS purity correction factor (86.4%)

Formula Used for Liver Analyses in Study FACT TOX-030

AR (ng/g) x dcurve (1) x SCxDF x 1.0ug =pg/gxPC= [PFOS] sample (ug/g)
. d sample 1000 ng

™ & curve is assumed to be: 1 g liver
5mL HyO
Caiculation Used for Group 3, Week 27, Animatl ID 105510M

52dng/g x 1g/5mL x09275x100x 1.0 Hg = 48.8 ug/gx 0.864 =42.2 pg/g
0.9963 g/ 5SmL 1000 ng

AR— Analytical result from MassLynx summary

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

SC—PFOS salt correction constant (0.9275)

DF— Dilution factor

PC—PFOS purity correction factor (86.4%)
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INTERIM CERTIFICATE OF ANALYSIS

3m Medical Department Study: T-6295.7

Report No. FACT TOX-030

laboratory Request Number- U2279

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
Plll‘ityl 86.9%
Appearance White Crystalline Powder Conforms
Identification
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. Iron 6. 0.005 wt./wt.%
7. Manganese 7. <0.001 wt/wt.%
Total % Impurity (NMR) 1.93 wt./wt.%
Total % Impurity 8.41 wt/wt%
(LC/MS)
Total % Impurity None Detected
| (GC/MS)
Related Compounds -
POAA ©0.33 wt/wt.%
Residual Solvents (TGA) None Detected
Purity by DSC Not Applicable’
Inorganic Anions (IC)
1. Chloride 1. <0.015 wt/wt.%
2. Fluoride 2. 059 wt/wt%
3. Bromide 3. <0.040 wt./wt.%
4. Nitrate 4. <0.009 wt./wt.%
5. Nitrite 5. <0.006 wt./wt.%
6. Phosphate 6. <0.007 wt./wt.%
7. Sulfate* 7. 8.76 wt/wt.%
Organic Acids ° (IC)
1. TFA 1. <0.1 wt/wt.%
2. PFPA 2. <0.1 wt/wt.%
3. HFBA 3. 0.10 wt/wt.%
4. NFPA 4. 0.28 wt./wt.%
Elemental Analysis®:
1. Carbon 1. Theoretical Value = 17.8% 1. 12.48 wt./wt.%
2. Hydrogen 2, Theoretical Value = 0% 2. 0.244 wt/wt.%
3. Nitrogen 3. Theoretical Value = 0% 3. L.74 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.%
COA023-018A Exa&(&:py °fcgﬁ‘i‘fi' Page 1 of 3
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

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%+norganic
Fluoride, 0.59%+NMR impurities, 1.93%+organic acid impurities, 0.38%+POAA,
0.33%)
Total impurity from all tests = 13.09%
Purity = 100% - 13.09% = 86.9%

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

3Purity by DSC is generally not applicable to materials of low purity. No endotherm was
observed for this sample.

*Sulfur in the sample appears to be converted to 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.

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

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

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

COAD23-018A Page 2 of 3
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

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

LC/MS Purity Profile:
Impurity wt/wt. %
C4 1.22
Cs 1.33
Cé6 4.72
C7 - 1.14
Total 8.41

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

Prepared By:
David S. Bell Date
Scientist, Centre Analytical Laboratories

Reviewed By:
John Flaherty : Date

Laboratory Manager, Centre Analytical Laboratories

COA023-018A Page 3 of 3
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3m Medical Department Study: T-6295.7 ' Report No.

FACT TOX-030

laboratory Request Number-U2275

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’ 86.4%
Appearance White Crystalline Powder Conforms
Identification
NMR Positive
Metals (ICP/MS)
1. Calcium 1. 0.017 wt/wt.%
2. Magnesium 2. 0.007 wt/wt.%
3. Sodium 3. 1355 wt/wt.%
4. Potassium? 4. 6.552 wt./wt.%
‘5. Nickel 5. 0.003 wt./wt.%
6. Iron 6. 0.004 wt./wt.%
7. Manganese 7. <0.001 wt./wt.%
Total % Impurity (NMR) 1.00 wt./wt.%
Total % Impurity 10.60 wt./wt.%
(LC/MS)
Total % Impurity None Detected
(GC/MS)
Related Compounds -
POAA =~ 0.30 wt/wt.%
Residual Solvents (TGA) None Detected
Purity by DSC i 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. L.61 wt/wt.%
4. Sulfur 4. Theoretical Value = 5.95% 4. 10.1 wt./wt.%
S. Fluorine 5. Theoretical Value = 60% 5. 504 wt./wt%
COA023-018B Exact Copy of Oﬂcma] Page | of 3
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

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

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

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

*Sulfur in the sample appears to be converted to SO4 and hence detected using the
inorganic anion method conditions. The anion result agrees well with the sulfur
determination in the elemental analysis, lending confidence to this interpretation. Based
on the results, the SOs 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, CgF;780, K" (MW=538)

This work was conducted under EPA Good Laboratory Practice Standards (40 CFR 160).
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3m Medical Department Study: T-6295.7 Report No. FACT TOX-030
laboratory Request Number-U2279

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

LC/MS Purity Profile:
Impurity wt./wt. %
o 1.03
Cs 1.56
C6 6.33
C7 1.63
“Total 10.60

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

Prepared By:
David S. Bell . Date
Scientist, Centre Analytical Laboratories
Reviewed By:
John Flaherty Date
Laboratory Manager, Centre Analytical Laboratories
COA023-018B Page 3 of 3
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