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GLP COMPLIANCE STATEMENT

Study Title: Analysis of Endogenous Fluorochemicals in Normal Pooled Human Serum and
Plasma

Study Identification Number: 3M Environmental Laboratory study Number E02-1039

This study was conducted in compliance with Toxic Substances Control Act (TSCA) Good
Laboratory Practice (GLP) Standards, 40 CFR 792, with the exceptions listed below:

Exceptions to GLP compliance:

40 CFR 792.130(e): There is not an electronic audit trail of corrections. The authenticated
hardcopy printouts are considered the original raw data.
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Mark E. Ellefson, §udy Director /M-’ Date 7
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QUALITY ASSURANCE STATEMENT

Study Title: Analysis of Endogenous Fluorochemicals in Normal Pooled Human Serum and
Plasma

Study Identification Number: 3M Environmental Laboratory Study Number £02-1039

This study was audited by the 3M Environmental Laboratory Quality Assurance Unit (QAU), as

indicated in the following table. The findings were reported to the study director and laboratory
management,

DATE REPORTED TO

INSPECTION DATES
MANAGEMENT STuDY DIRECTOR

10/10/02 Protocol 10/10/02 10/10/02

10/11/02 In-phase 10/11/02 10/11/02
10/29/02 - 10/30/02 Data 10/30/02 10/30/02

10/31/02 Final Report 11/1/02 11/1/02

o) Y D 12/6/02_

QAU Represéntative Date
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EXECUTIVE SUMMARY

A screening study of three lots of commercial pooled human plasma, one lot of pooled human
plasma from central China, and four lots of commercial pooled human serum was undertaken to
quantify endogenous levels of perfluoroheptanoate (C7), pentadecafluorooctanoate (C8) (PFOA),
heptadecafluorononanoate (C9), nonadecafluorodecanoate (C10), perfluoroundecanoate (C11),
perfluorododecanoate (C12), and perfluorooctane sulfonate (PFOS).

Results from this study showed quantifiable levels of the linear isomers of C7, C9-C12 ranging
from < 0.010 - 0.9 ng/mL (Tables 1a and 1b). Low to non-detect levels of branched isomers
were observed for the C7 and C9-C12 compounds detected (Figure 1 — 10). PFOS was present
in the screened lots of commercial sera and ptasma in concentrations ranging from 2.5 - 27
ng/mL and was present as branched and linear isomers. PFOA was present in the screened lots
of commercial sera and plasma in concentrations ranging from 0.65 — 5.6 ng/mL and was present
as branched and linear isomers.
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SUMMARY

Quantitative screenings were conducted on four lots of pooled human serum and four lots of
pooled human plasma to determine endogenous levels of perfluoroheptanoate (C7),
pentadecafluorooctanoate (C8), heptadecafluorononanoate (C9), nonadecafluorodecanoate
(C10), perfluorodecanoate (C11), perfluorododecanoate (C12), and perfiuorooctane sulfonate
(PFOS) as described by the 3M Environmental Laboratory Study #£02-1039 protocol. The
analytical screening data is summarized in tables 1.a. and 1.b.

Table 1.a. Endogenous levels of test substance in normal pooled human serum

Sigma Lampire Bioresource ~ Golden West |
Test TCR-689 TCR-688 TCR-687 TCR-690
Substance (ng/mL) (ng/mL) (ng/mL) (ng/mL)
PFOS 4.56 [2.49] 17.0 27.0
Cy; [0.018] [<0.010]’ [0.144] [0.040]
Cyy [0.076] [<0.010]' 0.295 0.320
Cio [0.058] [0.031] [0.327] 0.203
C, 0.265 [0.068) 0.605 0.900
Cs 1.60 0.650 2.95 5.60
c, [0.013] [0.025] [<0.010]' 0.190

[ ] Denotes values determined from concentrated spe method. 'Value < LOQ.

Table 1.b. Endogenous levels of test substance in normal pooled human Plasma

Chinese Campire  Innovative — Golden West ]
TCR-674 TCR-685 Research TCR-683 TCR-684
Analyte (ng/mL) {ng/mL) (ng/mL) {ng/mL)

PFOS <10’ 11.1 15.6 18.3

Ci, <0.10' [0.036] [0.022] [0.024]

(o <0.10" [0.049) 0.135 [0.071]

Cio <0.10’ [0.127] 0.170 0.160

Cs <0.25' 0.435 0.585 0.535

Cs <0.52" 2.61 3.07 3.87

c, <0.10' 0.100 [0.016] 0.290

[ ] Denotes values determined from concentrated spe method. 'Value < LOQ.

Accurate mass measurements and elemental compositions were obtained for endogenous C7-
C11, and PFOS from a concentrated SPE extract of normal pooled human serum (see Table 6).

Characteristic daughter ions were observed for endogenous C7-C12, and PFOS from a
concentrated SPE extract of normal pooled human plasma (see Table 7).

Qualitative analysis of chromatographically resolved branched and linear isomers of PEOA was
accomplished using NMR certified standards of a linear isomer PFOA standard and of a mixed
branched and linear isomer PFOA mixed standard. It was determined that the branched PFOA
isomers elute within an approximate 0.2 minute retention time window and are baseline resoived
from the linear PFOA isomer. This finding of C8 isomer retention time resolution was
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extrapolated to determine qualitatively the presence or absence of branched isomers for the
higher homologues of C9-C12, and PFOS (see Figures 1 — 8).

Results from this study showed quantifiable levels of the linear isomers of C7, C9-C12 ranging
from < 0.010 — 0.9 ng/mL (Tables 1a and 1b). Low to non—detect levels of branched isomers
were observed for the C7 and C9-C12 compounds detected (Figures 1 — 8). PFOS was present
in the screened lots of commercial sera and plasma in concentrations ranging from 2.5 - 27
ng/mL and was present as branched and linear isomers. PFOA was present in the screened lots
of commercial sera and plasma in concentrations ranging from 0.65 — 5.6 ng/mL and was present
as branched and linear isomers.
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INTRODUCTION

The purpose of this study is to perform quantitative screening for perfluoroheptanoate (C7),
pentadecafluorooctanoate (C8), heptadecafluorononanoate (C9), nonadecafluorodecanoate
(C10), perfluorodecanoate (C11), perfluorododecanoate (C12), and perfluorooctanesulfonate
(PFOS) in normal pooled human serum and plasma. This study did not have a typical test
substance that is dosed onto a specific controlled test system as per a conventional GLP study.
The study design is in compliance with US EPA Toxic Substances Control Act ({TSCA) 40 CFR
Part 792.

TEST SUBSTANCE

Preliminary screening indicated that the test substances listed below are present as endogenous
material in normal pooled human serum and plasma. Information pertaining to traceability,
source, physical description, and storage conditions is not available for these compounds as they
exist in biological matrices.

Table 2. Characterization of the Test Substances

TEST SUBSTANCE FoOrRmuULA
R

Tridecafluoroheptanoate (C7) CsF1,COO"
Pentadecafluorooctanoate (C8) C:FsCOO
Heptadecafluorononanoate (C9) CsF1,COO"
Nonadecafluorodecanoate (C10) CoF1sCOO
Perfluoroundecanoate C11) C1oF21COO
Perfluorododecanoate (C12) C1F5COO
Perfluorooctane sulfonate (PFOS) CoF 17805

The molecular structures are given below.

Name: C7
Chemical Name: Perfluoroheptanoate
Molecular Weight: 363, as shown
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Name: C8§
Chemical Name: Pentadecafluorooctanoate
Molecular Weight: 413, as shown

Name: C9
Chemical Name: Heptadecafluorononanoate
Molecular Weight: 463, as shown

Name: C10
Chemical Name: Nonadecafluorodecanoate
Molecular Weight: 513, as shown

Name: C11
Chemical Name: Perfluoroundecanoate
Molecular Weight: 563, as shown
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Name: C12

Chemical Name: Perfluorododecanoate

Molecular Weight: 613, as shown
Name: PFOS

Chemical Name: Perfluorooctanesulfonate

Molecular Weight: 499, as shown

1 F F F
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REFERENCE SUBSTANCE

Table 3. Characterization of the Reference Substances

Reference
Substance

Formula

} Traceability

#

Source

ﬁhyéical

Description

-

Purity

Storage
Conditions

gg‘é’i g CHFrCOOH | TCR-267 | Aldrich g';zt'als 98.2% | Frozen
comoicagd | OFscoon | Terery | Cakwood e g Temperture
nonemcioade | GFrcoon [ Torsts | Qakwood Crysils | 9802 | pnvlent
(ng‘::ﬁga:;gm CoFWCOOH | TCR-036 8;':1":"2%" White Solid | 98%** | Frozen
dpscrﬂalrjlzrig?cid Cuf#COOH | TCR619 g:)mz?sd \gg:;ls 96.4%" %renr:pi)eer:'tature
:gcrgl:‘zzgcfdd CuFxCOOH | TCR-037 S;md \F/’\gwger 99.7%** | Frozen
Perfuorooctans CFuSOK | TCROtS | SV pite | 869% | Frozen
sulfonate

*Documentation of the method of synthesis is located at the source,

**Reference substances confirmed as linear isomers by NMR.

Page
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TEST SYSTEMS

Table 4. Description of Test Systems Used in this Study

TEST SYSTEM: SOURCE TRACEABILITY

Pooled Human Serum Sigma-Aldrich, Milwaukee, WI TCR-689, Lot 022K0965
Pooled Human Serum Lampire Biological Laboratories, Pipersville, PA TCR-688, Lot X324B
Pooled Human Serum Bioresource Technology, Inc., Fort Lauderdale, FL TCR-687, Lot 020821
Pooled Human Serum Golden West Biologicals, Temecula, CA TCR-690, Lot G01406042
Pooled Human Plasma Lampire Biological Laboratories, Pipersville, PA TCR-685, Lot 22-60824A
Pooled Human Plasma Golden West Biologicals, Temecula, CA TCR-684, Lot G01410002
Pooled Human Plasma Innovative Research, Inc., Southieid, Ml TCR-683, Lot IR02-014
Pooled Human Plasma Central China TCR-674, Lot NO87P27

Justification of the Test System. Based on preliminary testing, normal pooled serum and
plasma contain endogenous levels of the test substances.

Identification of Test System. Samples were identified by the TCR number.

Collection of Test Systems. The commercial vendors indicated that three of the four lots of
commercial pooled human serum and three lots of commercial pooled human plasma
purchased for this study were collected from subjects residing in close proximity to the
individual vendors (Sigma-Aldrich purchases blood products from blood banks located
throughout the US). Hence, although limited to single lots of serum or plasma per location,
analytical data from the purchased serum and plasma provide a benchmark of endogenous
levels of fluorochemicals from different regions of the country.

METHOD SUMMARIES

Preparatory and Analytical Method

ETS-8-231.1, “Solid Phase Extraction and Analysis of Fluorochemical Compounds from
Biological Matricies.” A 2.0 mL aliquot of serum or plasma is transferred to a 50 mL screw-
capped polyethylene centrifuge tube. Spiking solution is added as appropriate, followed by
the addition of 8.0 mL of ASTM Type | water. The mixture is shaken and 40.0 mL of
acetonitrile are added. The sample container was capped, mixed for 20 minutes, and
centrifuged at 3,500 rpm for 20 minutes to clarify the supernatant. Following centrifugation,
the supernatant is transferred to a 500 mL Nalgene® container, diluted with 350 mL ASTM
Type | water, and passed through a pre-conditioned C,5 solid phase extraction (SPE)
cartridge. The analytes of interest are eluted from the SPE cartridge using 2.0 mL of
methanol.

Concentrated SPE Method, A modified form of the SPE method described by ETS-8-231.1,
“Solid Phase Extraction and Analysis of Fluorochemical Compounds from Biological
Matricies.” used to concentrate analytes present at concentrations below the LOQ. A five-
fold concentration is achieved by using 5 times more serum or plasma while maintaining the
final elution volume at 2.0 mL methanol. The method consists of a 10.0 mL aliquot of serum
or plasma transferred to a 250 mL Nalgene® container. Spiking solution was added as
appropriate, followed by the addition of 40.0 mL of ASTM Type | water. The mixture is
shaken and 200.0 mL of acetonitrile are added. The sample container is capped, mixed for
20 minutes, and centrifuged at 3,500 rpm for 20 minutes to clarify the supernatant. Following
centrifugation, the supernatant is transferred to a 2.0 L Nalgene® container, diluted with 1750
mL ASTM Type | water, and passed through a pre-conditioned C,5 solid phase extraction
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(SPE) cartridge. The analytes of interest are eluted from the SPE cartridge using 2.0 mL of
methanol. Further sensitivity was achieved by doubling the injection volume of the standards
used to calibrate the run.

Analytical Method

Liquid Chromatograph: Hewlett-Packard® Series 1100 Liquid Chromatograph system
Analytical column: Keystone® Betasil™ C1g 2x100mm, 5um particle size
Column temperature: 40 °C
Cycle Time: 17.0 minutes
Flow rate: 300uL/min
Injection volume: 10 uL (20 pL for concentrated SPE method only)
Mobile phase components:
Solvent A: 2.0 mM ammonium acetate in water
Solvent B: Methanol

Solvent Gradient:  Time (min.) %B
0.00 40%
10.00 90%
11.00 90 %
11.50 100 %
12.50 100 %
13.00 40 %
16.00 40 %

Mass Spectrometer: Micromass Quatro Ultima triple quadrupole mass spectrometer
Software: Masslynx version 3.5.

Mass Spectrometer Acquisition Parameters:

(C7)
Channel Parent lon Daughter lon Collision Cone (V)
(m/z) {m/z) Energy (eV)
1 363.00 119.00 20 20
2 363.00 169.00 20 20
3 363.00 219.00 20 20
4 363.00 319.00 20 20
(Ce)
Channel Parent lon Daughter lon Collision Cone (V)
{m/z) (m/z) Energy (eV)
1 413.00 119.00 20 20
2 413.00 169.00 20 20
3 413.00 219.00 20 20
4 413.00 369.00 20 20
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(Co)
Channel Parent lon Daughter lon Collision Cone (V)
(miz) {m/z) Energy (eV)
1 463.00 119.00 20 20
2 463.00 169.00 20 20
3 463.00 219.00 20 20
4 463.00 419.00 20 20
(C10)
Channel Parent lon Daughter lon Collision Cone (V)
{m/z) {m/z) Energy (eV)
1 513.00 119.00 20 20
2 513.00 169.00 20 20
3 513.00 219.00 20 20
4 513.00 469.00 20 20
(C41)
Channel Parent lon Daughter lon Collision Cone (V)
{m/z) (m/z) Energy (eV)
1 563.00 119.00 20 20
2 563.00 169.00 20 20
3 563.00 219.00 20 20
4 563.00 519.00 20 20
(C12)
Channel Parent lon Daughter lon Collision Cone (V)
{miz) {m/z) Energy (eV)
1 613.00 119.00 20 20
2 613.00 169.00 20 20
3 613.00 219.00 20 20
4 613.00 569.00 20 20
000109
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PFOS
Channel Parent lon Daughter lon Collision Cone (V)
(m/z) (m/z) Energy {eV)
1 499.00 80.00 45 60
2 499.00 99.00 45 60
3 499.00 130.00 45 60

Capillary Voltage: 4000 V

Gain = 1.0 EMV

Mode: Electrospray Negative

Gas Temperature: 250 °C

Drying Gas: 8.0 L /min.

Nebulizer Pressure: 30 psig

Analysis Type: Multiple Reaction Monitoring (MRM)

ANALYTICAL RESULTS

Data quality objectives outlined in the 3M Environmental Laboratory method were met (see
Appendix A).

Regressions. Quadratic curve fit weighted 1/x was applied to calibration standards and sample
data to improve quantitation over the concentration range appropriate to the data. All
calibration curves had a coefficient of determination of 0.998 or greater.

Calibration Standards. Calibration curves were prepared from extracted matrix standards in
Chinese plasma for all plasma and serum quantitations. Reported values were not corrected
for endogenous levels of test substance in the Chinese plasma calibration curve (levels of all
endogenous test substances in the Chinese plasma were determined to be < LOQ). The
curves consisted of a minimum of nine (9) points. The equation was determined by
regression analysis using the peak areas of the analyte. The accuracy of each level was
verified. Any level outside 70% - 130% of nominal was deactivated, and regression re-
calculated. All levels showed a response greater than twice that of the blank.

Continuing Calibration Verification. For quantitative determinations, a mid-level matrix
calibration check was analyzed at least every ten samples to monitor instrumental drift, with a
limit of +25% deviation of the target concentrations.

Limit of Quantitation (LOQ). The LOQ was equal to the lowest standard in the calibration
curve, with a level of accuracy within +30%. The level of analyte in the LOQ was also greater
than two times the response of analyte in the blank samples.

Demonstration of Specificity. The identification of analytes was substantiated by
chromatographic retention times, characteristic primary ions, characteristic daughter ions,
and isomeric proportions (where applicable).

Control of Bias. Two levels of matrix fortifications, prepared at known concentrations of the test
substance and bracketing the anticipated range of the method were evaluated to determine
recovery and to evaluate method performance. In serum samples, PFOS and C12 exhibited
matrix effects identified by high (>150% recovery) or low (< 75% recovery. For all other
analytes, and for all analytes in plasma samples, recoveries ranged from 75% to 105%.

Reagent and matrix blanks were run with each set to evaluate the level of background
interferences.
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Blanks. Method blanks and matrix blanks were evaluated in the course of this study. The
method blanks showed no evidence of background contamination introduced in the sample
preparation stage. The matrix blanks did show endogenous levels of the analytes. This was
expected and such instances were noted in the raw data.
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DATA SUMMARY

Quantitative screenings were conducted on four lots of normal pooled human serum and four lots
of normal pooled human plasma for the determination of endogenous levels of
perfluoroheptanoate (C7), pentadecaflucrooctanoate (C8), heptadecafluorononanoate (C9),
nonadecafluorodecanoate (C10), perfluorodecanoate (C11), perfluorododecanoate (C12), and
perfluorooctane sulfonate (PFOS) as described by the 3M Environmental Laboratory Study #E02-
1039 protocol. The screening data is summarized in tables 5.a. and 5.b. Matrix spike recovery
information is contained in Appendix B.

Table 5.a. Endogenous levels of test substance in normal pooled human serum

Sigma Campire Biofesource Golden Wes
TCR-689 TCR-688 TCR-687 TCR-690
Test Substance (ng/mL) (ng/mL) {ng/mL) (ng/mL)
PFOS 4.56 (2.49] 17.0 27.0
Ci, [0.018] [<0.010]' [0.144) [0.040]
Ci [0.076) [<0.010]" 0.295 0.320
Cio [0.058] [0.031] (0.327] 0.203
C, 0.265 [0.068] 0.605 0.900
Cs 1.60 0.650 2.95 5.60
(o [0.013] [0.025) [<0.010] 0.190

[ ] Denotes values determined from concentrated spe method. 'Value < LOQ.

Table 5.b. Endogenous levels of test substance in normal pooled human Plasma

Chinese Campire ~Innovative Golden West |
TCR-674 TCR-685 Research TCR-683 TCR-684
Analyte (ng/mL) (ng/mL) {ng/mL) (ng/mL)

PFOS <1.0' 11.1 15.6 18.3

Cy, <0.10' [0.036] [0.022] [0.024]

(o <0.10' [0.049] 0.135 [0.071]

Cio <0.10 [0.127] 0.170 0.160

Cs <0.25' 0.435 0.585 0.535

Cs <0.52' 2.61 3.07 3.87

C, <0.10' 0.100 [0.016] 0.290

[ ] Denotes values determined from concentrated spe method. 'Value < LOQ.

Accurate Mass Determination, Accurate mass measur
were obtained for endogenous C7-C11 and PF
pooled human serum purchased from Golden

measurements are presented in Table 6.

ements and elemental compositions
OS in a concentrated SPE extract of normal
West Biologicals (TCR-690). Accurate mass
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Table 6. Accurate Mass Determination of Endogenous Test Substances

Test Substance | Accurate Mass Theoretical Mass Probable

Mass Deviation Formula

(ppm)

C7 362.9739 362.9691 13.3 C;0,F 5
C8 412.9637 412.9659 -54 CsO,F 5
C9 462.9613 463.9627 -3.0 CyOyF 7
PFOS 498.9280 498.9297 -3.3 C3O5F S
C10 512.9615 512.9595 3.9 C100,F g
Cl1 562.9542 562.9563 -3.8 C110:Fy;

Daughter lons of Endogenous Test Substances, Specific daughter ions were observed at
characteristic retention times for endogenous C7-C11 and PFOS in a concentrated SPE extract
of normal pooled human plasma purchased from Golden West Biologicals (TCR-684). Daughter
ions verified in analytical standards of linear isomers. A summary of daughter ions observed is
presented in Table 7.

Table 7. Daughter lons of Endogenous Test Substances

Test Substance Parent lon (m/z) Daughter lons (m/z)

c, 363 319, 119

Cs 413 369, 219, 169, 119

Ce 463 419, 269, 219, 169, 119

Cio 513 469, 319, 269, 219, 169

Ci 563 519, 319, 219, 169, 119

Cy, 613 569, 419, 319, 269, 219, 169, 119
PFOS 499 130, 99, 80

Isomers, The presence or absence of distributions of branched and linear isomers of
endogenous fluorochemicals were qualitatively determined in concentrated SPE extracts of
commercial lots of pooled human serum and plasma (Figures 1 — 10). Qualitative analysis of
chromatographically resolved branched and linear isomers of PFOA was accomplished using
NMR certified standards of a linear isomer PFOA standard and a mixed branched and linear
isomer PFOA standard. It was determined that the branched PFOA isomers elute within an
approximate 0.2 minute retention time window and are baseline resolved from the linear PFOA
isomer. This finding of C8 retention time resolution was extrapolated to determine qualitatively
the presence of branched and linear isomers for C7, the higher homologues of C9-C12, and
PFOS.

Low to non—detect levels of branched isomers were observed for the C7 and C9-C12 compounds
detected. PFOS and PFOA were present in the screened lots of sera and plasma as branched
and linear isomer distributions. Figure 1 contains chromatograms of NMR certified linear isomer
PFOA and mixed branched and linear isomer PEOA standards. Figures 2 — 8 contain
chromatograms of the corresponding standards of C7 — C12 and PFOS in solvent, an extracted
calibration curve point (extracted calibration curve point consists of pooled human plasma from
central China spiked with 10 ng of test substance/mL of plasma), and three concentrated SPE
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extracts of commercial pooled human serum. Pooled human plasma collected in central China
was used as the blank matrix to construct an extracted calibration curve because preliminary
screening results indicated it did not contain quantifiable levels of endogenous test substances.
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Figure 1: NMR Certified 99.5% Linear Isomer PFOA and Mixed Branched and Linear Isomer PFOA Standards
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Summary of PFOA Standards: NMR certified standard of the linear isomer PFOA contains 0.5%
branched and 99.5% linear isomers. NMR certified standard of mixed branched and linear
isomer PFOA contains 22.3% branched and 77.7% linear isomers.
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Figure 2: C; Isomer Distribution
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Summary of C,; Acid Chromatograms: Low to non-detect levels of the branched isomers of C,
acid were observed in these lots of commercial pooled human serum.
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Figure 3: Cs Isomer Distribution
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Summary of C, Chromatograms: Low to non-detect levels of branched isomers of C; were
observed in these lots of commercial pooled human serum.
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Figure 4: Cq Isomer Distribution
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Summary of C, Chromatograms: Low to non-detect levels of branched isomers of Cq were
observed in these lots of commercial pooled human serum.
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Figure 5: Cyo Isomer Distribution
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Summary of C4o Chromatograms: Low to non-detect levels of branched isomers of Cio were
observed in these lots of commercial pooled human serum.
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Figure 6: Cy1 Isomer Distribution
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Summary of Cy,_Chromatograms: Low to non-detect levels of branched isomers of C,, were

observed in these lots of commercial pooled human serum.
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Figure 7: Cy; Isomer Distribution
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Summary of Cy, Chromatograms: Low to non-detect levels of branched isomers of C2 were
observed in these lots of commercial pooled human serum.
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Figure 8: PFOS Isomer Distribution
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Summary of PFOS Chromatograms: Branched isomers of PFOS were observed in these lots of

commercial pooled human serum.
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STATISTICAL METHODS AND CALCULATIONS

Theoretical concentrations of analyte in final eluate:
Concentration = (Concentration of Analytical Standard x Amount of standard added) / EV

Observed result to original sample result:

Original sample result = Observed result x DF

Spike percent recoveries:

% Recovery = Observed Result — Same Sample, Unspiked < 100

Theoretical Concentration

EV = Eluate volume
DF = Dilution factor
Relative standard deviation:

Relative Standard Deviation = Standard Deviation x 100

Mean

Percent deviation:

% Deviation = Theoretical Conc. — Calculated Conc. < 100

Theoretical Conc.
Means and standard deviations were calculated using Excel software.
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STATEMENT OF CONCLUSION

Results from this study showed quantifiable levels of the linear isomers of C7, C9-C12 ranging
from < 0.010 — 0.9 ng/mL (Tables 1a and 1b). Low to non—detect levels of branched isomers
were observed for the C7 and C9-C12 compounds detected (Figures 1 —10). PFOS was present
in the screened lots of commercial sera and plasma in concentrations ranging from 2.5 — 27
ng/mL and was present as branched and linear isomers. PFOA was present in the screened lots
of commercial sera and plasma in concentrations ranging from 0.65 — 5.6 ng/mL and was present
as branched and linear isomers.

Accurate mass measurements and elemental compositions were obtained for endogenous C7-
C11, and PFOS that are consistent with theoretical mass and elemental composition.

The presence of confirmatory daughter ions at characteristic retention times of target analytes in
matrix are consistent with the linear isomer analytical standards.
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REFERENCES

None

LiST OF ATTACHMENTS

Attachment A: Extraction and Analytical Methods

Attachment B: Data Summary Tables

Attachment C: Sample Chromatograms

Attachment D: Sample Prep Sheets, Test Substance Information and Notes to File
Attachment E: Protocol, Protocol Amendments and Deviations

REPORT REVISIONS

Semi-quantitative estimates for THPFOS and THPFDS were removed from tables 1a, 1b, 5a, and
5b because the data was intended as quantitative and only screening estimates could be
obtained. References to THPFOS and THPFDS were removed from the list of test substances
table 2 (page 11), chemical structures (page 13), reference substances table 3 (page 14), mass
spectrometer acquisition parameters (page 18), and control of bias (page 19). References to
THPFOS and THPFDS were also removed from the accurate mass determination discussion
(page 20) and accurate mass determination data table 6 (page 21), daughter ion discussion
(page 21) and daughter ion data table 7 (page 21), isomer discussion (page 21), and isomer
figures 8 and 9 (pages 30 and 31). Wording in the Executive Summary (page 8), Summary (page
9), Introduction (page 11), and Statement of Conclusion (page 34) was modified to reflect the
removal of the semi-quantitative estimates for THPFOS and THPFDS. Several typographical
errors were also corrected, including William K. Reagen’s phone number (page 7), formulas for
the anionic forms of THPFOS and THPFDS in table 2 (page 11), and the units designator for
mass deviation, table 6 (page 21)

A protocol amendment was written to address the removal of THPFOS and THPFDS from the
study.
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SIGNATURE PAGE

We certify that this report is a true and complete representation of the data for this study:

200l E e _sfosfe

Mark E. Ellefson Date
Study Director

iz e o 555

William K. Reégen : Date
Testing Facility Management
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ATTACHMENT A: METHOD
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Record of Deviation
I. Identification
Study / Project No.
E02-1039 L . }

Deviation Type: g Sop [¥Method O Equipment Procedure -
(Check one) 0 Protocol (1 Other:

Document Number: ETS-8-231.1  Date(s) of occurrence: 10 Oct 02 to 25 Oct 02

. Description:

Required Procedure/process: ETS-8-231.1 section 9.6, “Quality Control (QC) Sample” see
‘method for details.

Actual Procedure/process: The continued accuracy of the calibration curve was monitored
through the re-injection of a curve point after no more than 10 samples and at the end of the
run, not by preparing additional samples. The QC samples described in the method were
prepared to monitor extraction efficiency. The QC samples were only spiked at 2 levels, 0.5
and 5ppb. In addition, only 2 QC samples were prepared for each matrix. It was possible,
therefore, to distinguish between the continued accuracy of the calibration curve and the
extraction efficiency in each matrix tested.

’

Duﬁng the course of t'heAs'tudy 2/3 of the QC samples prepared in the same matrix as the
calibration curve were within +25% of expected values. All of the Sppb spikes passed, but only
3 of 9 low spikes passed. _

Ill. Actions Taken:
oo ..._. (suchas amendment issued, SOP revision, etc) =
No additional action will be needed. =~

Recorded By: | Date:

~ |
@Mw&ﬂ (o inl g SIS
()

IV. Impact on Study / Project

This deviation does not adversely affect the quality of the data in the context of the current
study.

Authorized By: %%7/%%2{1 o .Date: }/// /a z_
7 = / 7

4

3M Environmental Laboratory Deviation No.
{assigned by Study Director or Project Lead at the end of study or project)

nW\v)o

Exact Copy of Original

Ch
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3M Environmental Laboratory

Method

Solid Phase Extraction and Analysis of Fluorozhemical
Compounds from Biological Matrices

Method Number: ETS-8-231.1
Adoption Date: || / 13fot
Revision Date: .2//8/>2.
Effective Date: 2//3/62

Approved By:

o o »Il)/g«/d 2

Willliam K. Reagen
Laboratory Manager

ETS-8-231.1 Pagelof 19
Solid Phase Extraction and Analysis of Fluorochemical
Compounds from Biclogical Matrices

Exact Copy of Original

Lo
Initial

19/ 31/0y_
Date
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1 Scope and Application

This method describes the extraction of target analytes from fish, rat liver, rat sera, mouse liver, and mouse sera using
solid phase extraction (SPE). This method may also be extended to other biclogical matrices provided that the data

quality objectives are met.

2 Method Summary

An amount of biological material, determined by the analyst, is prepared (fluids diluted and tissues homogenized) at a
1/6 dilution, or other dilution as determined by the analyst using reagent grade water. An aliquot of the
dilution/homogenate is spiked with the appropriate surogate or analyte mixture. Acetonitrile (ACN) is added as an
extraction solvent and also serves to precipitate the proteins. The sample is capped, mixed, and put on the centrifuge
to clarify the supcrnatant. The supematant is transferred to a clean tube, diluted with water, and passed through a pre-
conditioned Cyy SPE cartridge. Finally, the analytes of interest are eluted from the SPE cartridge and analyzed by high
performance liquid chromatography-electrospray tandem mass spectrometry (HPLC-ES/MS/MS).

3 Definitions

3.1 Dilution
A dilution expressed as 1:5 or 1/6 is defined as: 1 mL of sample + 5 mLs of diluent for a total of 6 mLs combined,

unless otherwise noted.

3.2 SPE cartridge
A column containing an open solvent reservoir at one end and packed with bonded silica sorbents at the other end. It

is designed to retain the compounds of interest under some solvent conditions and elute them under others, A
separation is thus achieved; compounds can be removed from difficult biological matrices and introduced into

appropriate solvents for analysis.

3.3 Reagent grade water
Water with no detectable concentration(s) of the target analyte(s).

3.4 Quality control sample
Sample used to monitor the extraction efficiency (as a matrix spike) and to verify the continued accuracy of the initial
calibration curve (as a continuing calibration verification).

4 Warnings and Cautions

4.1 Health and Safety Warnings
Always wear appropriatc gloves, eyewear, and clothing when working with solvents, samples and/or equipment.
Usc caution with the voltage cables for the probe. When engaged, the probe employs a voltage of approximately 5000
volts.

4.2 Cautions

Take carc not to allow the SPE column to run to dryness after the methanol and water washes. After washing is
complete, add sample then altow all of the liquid to pass through the SPE column to dryness.

ETS-8-231.1 Page 2 0f 19
Solid Phase Extraction and Analysis of Fluorochemical
Compounds from Biological Matriccs
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Do not operate solvent punps above capacity of 400 bar (5800 psi) back pressure, If the back pressure exceeds 400
bar, the HPLC will initiate automatic shutdovm.

Do not nin solvent pumps to dryness.

interferences

To minimize intcrferences, Teflon should nat be used for sample storage or any part of instrumentation that comes in
contact with the sample or extract.

Instrumentation, Supplies, and Materials

6.1

The following instrumentation, supplies, and materials are used while performing this method. Equivalent
instrumentation, supplies, and materials may be used in place of those listed.

Instrumentation

Vortex mixer, VWR, Vortex Genie 2

Ultra-Turrax T25 tissue homogenizer

Vacuum Pump

SPC Extraction Manifold

Centrifuge, Mistral 1000 or IEC

Shaker, Eberbach or VWR

Balance (+/- 0.1000 g)

Micromass, Quattro I or Ultima triple quadrupole Mass Spectrometer equipped with an electrospray ionization source

HP1100 or Agilent low pulsc solvent pumping system, solvent degasser, column compartment, and autosampler

6.2 Supplies and Materials

Eppendorf or disposable pipettes, plastic or glass

Dissecting scalpels

Polypropylenc bottles, capable of holding 50 mL to 1 L (Nalgene)
Volumetric flasks, glass, type A

40 mL glass vials (ICHEM)

Plastic sampule vials, Wheaton, 6 mL (or other appropriate size)
Centrifuge tubes, polypropylene, 15 mL and 50 mL

Labels

JdA

Graduated pipettes, glass

1
Dato

io)

Syringes, capable of measuring 5 uL to 100C uL.
Bottle-Top Dispenser (capable of dispensing SmL of solvent)
SPE extraction cartridge, | g, Sep-Pak 6 cc ti-functional C,y (Waters)

Initiaj

Exact Copy of Original

75 mL sample rescrvoir (or other appropriate: size)

Crimp cap glass autovials and caps

ETS-8-231.1 Page 3 of 19
Solid Phase Extiaction and Analysis of Fluorochemical
Compounds from Biological Matrices
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Crimpers
HPLC analytical column, specifics to be determined by the anatyst and documented in the raw data.

7 Reagents and Standards

Reagent grade water, Milli-Q™, Nanopure 11, or equivalent
Acctonitrile, HPLC grade or equivalent

Mecthanol, HPLC grade or equivalent

Ammonium acetate, reagent grade or equivalent
Biological fluids or tissues, frozen from supplier

7.1 Reagents preparation

2.0 mM ammonium acetate solution: Weigh approximately 0.300 g ammonium acetate. Pour into a 2000 mL
volumetric container containing reagent grade water, mix until all solids are dissolved, bring to volume using reagent

prade water. Store at room temperature.
Note: When preparing different volumnes than these listed in reagents preparation, target analyte standard preparation,
and surrogate standard preparation, adjust accordingly.

7.2 Target analyte standard preparation

Prepare target analyte standard(s) for the standard curve. Multicompanent analyte standards are acceptabls. The
following is an example only and may or may not be appropriate for all standard preparations.

Weigh approximately 100 mg of target analyte into 2 100 mL volumetric flask and record the actual weight in the
standard logbook or other appropriate location.

Bring to volume with methanol for a stock stundard of approximately 1000 ppm (ptg/mL).

Dilute the stock salution with methanol for a working standard 1 solution of approximately 50 ppm. Example
calculation: 1000 pg/mL x 5 mL/100 mL = 50 ug/mL.

Dilute working standard | with methanol to produce a working standard 2 solution of approx. 5.0 ppm. Example
calculation: 50 {g/mL x 10 mL/{00mL = 5.0 g/mL.

Dilute working standard ! with methanol to produce a working standard 3 solution of approx. 0.50 ppm. Example
calculation: 50 pg/ml x 1.0 mL/100 mL =0.5 pg/mL.

7.3 Surrogate standard preparation
Prepare surrogate standard(s). The followinyg is an cxample only and may or may not be appropriate for all surrogate
standard preparations.
Weigh approximately 90-110 mg of surrogate: standard into a 100-mL volumetric flask and record the actual weight.

a.

Bring to volume with methanol for a surrogate standard stock of approximately 900 - 1100 ppm. -

1<)
Prepare a surrogate standard working standard. Transfer approximately | mL of surrogate standard stock to a 10-mL - '5:, ~

volumetric flask and bring to volume with mcthanol for a working standard of 90-110ppm. Record the actual volume S
transferred and standard concentrations in the standards logbook or other appropriate location. s a

ey

7.4 Internal standard preparation §
Prepare intemal standard(s). The following is an example only and may or may not be appropriate for all intemal tté §

l.ﬁ .

standard preparations.
Weigh approximatcty 90-110 ing of intemal standard into a 100-mL volumetric flask and record the actual weight.
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Bring to volume with methanol for an intemnal standard stock of approximatelty 900 - 1100 ppm.

Prepare an intemal standard working standard. Transfer approximately 1 mL of internal standard stock to a 10-mL
volumetric ftask and bring to volume with methanol for a working standard of 90-110ppm. Record the actual volume
transferred and standard concentrations in the standards logbook or other appropriate location.

8 Sample Handling

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

Allow samples to thaw to room temperature prior to extraction.

Typically fresh matrix standards are prepared with each analysis. Extracted standards and samples are stored in
capped autovials until analysis. /

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

9 Quality Control

9.1 Blanks

9.1.1 Solvent Blank
An aliquot of methanol is used as a solvent blank. Solvent blanks are not extracted.

9.1.2 Method Blank
An aliquot of 1.0 mL of water, or other appropriate amount, is uscd as a method blank. Four method blanks are
extracted and analyzed with each set following this procedure (two are spiked with surrogate and two are not
spiked).

9.1.3 Matrix Blank
An aliquot of 1.0 mL or 1.0 g of matrix {diluted or homogenized) is used as a matrix blank. Other amounts may be
used, as appropriate. Matrix blanks are prepared from one of three sources: 1) a study control matrix from a study
control animal received with a sample set; 2) a commercially obtained sample of the same species as the study
animals; or 3) a surrogate matrix, also obtained commercially, but of a different species than the study animal. (eg.
if rat is used to gencrate standard curves and CCVs for a mouse study). The matrix to usc is dependent on the
matrix used for the curve. ’

9.1.3.1  Study control matrix curve - if the study control matrix is used for the curve, prepare four (4) matrix blanks
using the study control matrix (two spikcd with surrogate and two not spiked).

9.1.3.2  Commercially obtained {same species) matrix curve — if the commercially obtained matrix is used for the
curve, prepare four (4) matrix blanks using the same commercially available matrix (two spiked with surrogate and
two not spiked).

(of 3¢
Data

9.1.3.3 Surrogate matrix curve — if a surrogate matrix is used for the curve, prepare four (4) matrix bianks using the
same commercially available matrix and prepare four (4) matrix blanks using a commercially available matrix of
the sane specics as the study animals (hwvo spiked with surrogate and two not spiked).

42l
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9.1.3.4  Iflimited matrix is available, the nuraber of method and matrix blanks may be adjusted and will be noted in
the study protocol or in the raw data.

Exact Copy of Original

9.2 Sample Replicate

Samples replicates are prepared according to each study protocol or project outline.
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9.3 Surrogate standard

If surrogate standard is a component of the siudy, ail samples are spiked with surrogate standard prior to extraction to
obtain a concentration in the mid-range of the calibration curve, with the exception of blank samples as described

above.

Typically surrogate standard is spiked into the 1.0 mL diluted/homogenized sample removed for extraction. However,
surrogatc may be spiked dircetly into the matrix prior to diluting with water, into the dilutcd/homogenized sample
prior to removing the 1.0 mL sample, or into the 1.0 mL diluted/homogenized sample removed for extraction.

9.4 Internal standard
If internal standard i3 a component of the study, all samples are spiked with internal standard after extraction ta obtain
i concentration in the mid-range of the calibration curve,
Typically intemal standard is spiked into the 2.0 mL of extract in the 15 mL centrifuge tube, before transferring to the
autovial.

9.5 Lab Control Sample

Lab control samples are not a component of this method.

9.6 Quality Control {QC) Sample

Prepare quality control (QC) samples to monitor extraction efficiency and ta verify the continued accuracy of the
initial calibration curve. Typically 1.0 mL, cr other appropriatc amount, of the same matrix used to prepare the initial

calibration curve is used for each QC sample.

Twelve (12) quality control samples (QC) will be prepared for each matrix during the course of a study. A minimum
of 3 QC samples must be prepared (one at each level) on each day of sample extraction. (e.g. If the study is such that
samples will be extracted on three different days then four QC samples must be prepared on each day of extraction for

a total of twelve.)

QC samples will consist of four samples at cach of three levels of analyte. The levels listed below may be used and
imay rcpresent sample concentrations diluted into the range of the calibration curve:

Low level: 3X to 5X the LLOQ,

Mid-level: equivalent to a point near the middle of the calibration curve,

High level: 80% of the ULOQ

Two QC sample levels are analyzed after every tenth sample injection starting after the last calibration standard
injection, with a minimum of three QC per analysis. Solvent blanks are not considercd samples but may be included

as such for deternmining when QC samples will be analyzed.

QC samples extracted with a particular saiple set must be analyzed in the same analytical un. Any QC samples
cxtracted during the course of the study may be included in subsequent analyses.

1f samples from multiple cxtraction dates are analyzed in one analytical run, then QC samples from the same sample

extraction dates must be included in that analysis. -
Each QC is cxpected to show an accuracy of 75-125% of expected. A minimum of 2/3 of all QC samples must meet: £
this criteria, and a minimun of 1/2 of the QU samples at each level must meet this criteria. 1f not, the set must either ’ot ]
be re-analyzed or re-extracted. w3 Q
D .
P =
9.7 Sample Dilution S
(]
Any samplc with an arca greatcr than that of the highest acceptable standard will need to be diluted into the range of haxt < g
the calibration curve. If samples are diluted into the range of the curve during analyscs and enough sample remains, a E g5

post-run dilution vatidation will be perfonmed to verify sample values.

To pertorm the dilution validation, one sample will be scparated into two representative samples (i.e. two 1.0 mL
aliquots for fluid samples or two 1.0 gram amounts for tissuc samples, or other amount as detennined by the analyst
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and documented in a note to file) then diluted using two procedurcs. The first procedure consists of diluting the
sample with additional matrix prior to extraction (fluid adding fluid), while the second procedure consists of diluting
the extract with solvent post-extraction (methanol extract adding additional methanol solvent.)

If the relative percent difference is not within 15% for these two samples; additional testing will be required to'
detcrmine which valuc is a correct representazion of the sample concentration,

10 Calibration and Standardization

10.1 Instrument Calibration

One calibration curve will be prepared from extracted matrix standards, in the same matrix as the samples, per study.
Tt will consist of a minimum of ninc (9) levels. Additional cafibration curves may be extracted on separate sample
extraction dates, as determined by the analyst and documented in a note to file.

Transfer 1.0 mi, or other appropriate amount, of diluted control fluid or homogenized control tissue to a 15 mL
centrifuge tube using a disposable plastic pipette. This will be repeated while preparing aliquots for the standard
curve. Be sure to mix or shake the control matrix container between aliquots to cnsure a homogenous sample is
removed.

Record each standard volume on the weight/volumes sheet or extraction worksheet, as appropriate.
Four 1.0 mL aliquots, or other appropriate amount, of control matrix serve as matrix blanks.

The standard concentrations and spiking amounts listed in Table | may be used, when appropriate, to spike one
standard curve. A total of 9 standards, four matrix blanks, and four method blanks arc prepared in addition to the QC
samples and test samples. The number of standards and blanks may be adjusted as determined by the analyst and

documented in a note to file.

Use Attachment C, or other appropriate fonn, as an aid in calculating the concentrations of the working standards.
Refer to section 12 to calculate the actual concentration of analyte in each calibration standard and QC sample,

Typically the target analyte standard is spiked into the 1.0 mL dilutedhomogenized sample removed for extraction.
However, it may be spiked directly into the matrix prior to diluting with water, into the diluted/homogenized sample .
prior to removing the 1.0 mL sample, or into the 1.0 mL diluted/homogenized sample removed for extraction.

Analyze the extracted matrix standard curve prior to each set of extracts. The curve equation will be determined by
regression analysis using the peak areas of the: target analyte(s) using MassLynx or other suitable software.

Any levet outside 75% - 125% of nominal must be deactivated, and regression re-calculated, except the LLOQ which
must be within 30% of nominal. All levels must show a response greater than twice that of the blank. A maximum of
three (3) levels may be deactivated in any one set, or the set will be re-analyzed.

2 )
Dats

Initial

Exact Copy of Original

ETS-8-231.1 Page 7 of 19
Solid Phase Extraction and Analysis of Fluorochemical
Compounds from Biological Matrices

000135

Page 43 of 225



M E:N VIRONMENTAL LABORATORY
E02-1039

TaBLE 1

APPROXIMATE SPIKING AMOUNTS FOR STANDARDS AND SPIKES
USING 1.0 ML OF MATRIX

Working standard BL | concommmtion o nalyte | conemmtmaion of e
(approximate concentration) in Matrix diluted 1:5__| in Final 2.0 mL volume
- - Blank Blank
(0.500 upg/mL 1.5 5.00 ng/g or ng/mL 0.375 ng/mlL
0.500 ug/mL 3.0 10.0 ng/g or ng/mL 0.750 ng/mL
0.500 ug/mL 8.0 25.0 ng/p or ng/mL 2.00 ng/mL
0.500 ug/mL 16 50.0 ng/g or ng/mL 4.00 ng/mL
0.500 ug/mL 32 100 ng/g or ng/mL 8.00 ng/mL
5.00 ug/mL 5.6 175 ng/g or ng/mL 14.0 ng/mL
5.00 ug/mL 8.0 250 ng/g or ng/mL 20.0 ng/mL,
5.00 ug/mL 16 500 ng/g or np/mL 40.0 ng/ml,
5.00 ug/mL 24 750 ng/g or ng/mL 60.0 ng/mL
5.00 ug/mL 32 1000 ng/g or ng/mL 80.0 ng/mL
3.00 ug/mlL 40 1250 ng/g or ng/mL 100 ng/mlL
50.0 ug/mL 5.0 1500 ng/g or ng/mi, 125 ng/ml
50.0 ug/mL 6.0 1750 ng/g or ng/mL 150 ng/mL
Surrogate Std 100 up/mL 10 6500 ng/p or ng/mL 500 np/mL

11 Procedures

111 Tissue Sample Preparation

Obtain frozen tissue samples

Cut approximately 1.0000 g of tissue (+- 0.1000 g), or other appropriate amount, using a dissecting scalpel. This part
of the procedure is best performed quickly, not allowing the tissue to thaw.

Weigh the tissue directly into a tarcd plastic sampule vial.
Record the weight on the weight/volume shect, extraction worksheet, or other appropriate location.
Retum unused tissue to the freezer after extraction amounts have been removed.

Add 2.5 mL of rcagent water to sampule vial, or other volume as determined by the analyst and documented in a note
to file.

Homogenize the sample. Put the Ultra-Turrax grinder probe in the sample and grind for approximately 2 minutes, or
untif the sample is homogeneous.

Rinse the probe into the tube containing the sample with 2.5 mL of reagent grade water, or other volume as determined
by the analyst and documented in a note to file, using a pipette.

Take the grinder apart and clean it with methanol after each sample. Refer to ETS-9-52 for more information.

If an amount other than 1.0000 g (not within +/- 0.1000 g) is removed for an initial weight, adjust the water volume

accordingly to maintain a 1/6 dilution, (e.g. i'0.5 g is removed for extraction, add a total of 2.5 L of water.), or other
ratio as determined by the analyst and documented in a note to file.

ETS-8-231.1 Page 8 of |9
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11.2 Fluid Sample Preparation
Obtain frozen fluid sample and allow it to thaw at room temperature or in lukewarm water.

Label a 15 mL polypropylene centrifuge tube with the study number, sample ID, extraction date and analyst initials.
See attached worksheet (Attachment A or similar worksheet) for documenting the remaining steps.

Vortex mix the fluid sample for approximatcly 15 seconds, then transfer 1.0 mU of fluid, or other appropriate amount
to a plastic sampule vial, or other appropriate container.

Return unused samples to freezer after extraction amounts have been removed.
Add 5.0 mL of rcagent water to the 1.0 mL of fluid for a 1/6 dilution, or other dilution as determined by the analyst
and documented in a note to file.

If a volume other than 1.0 mL is removed for an initial volume, adjust the water volume accordingly to maintain the
same dilution as above.

11.3 Tissue and Fluid Sample Extraction

After tissue or fluid samples have been prepared according to sections 11.1 and 11.2, vortex mix or shake by hand the
diluted/homogenized sample for approximately 15 seconds then transfer 1.0 mL, or ather appropriate volume, to a

clean 15 mL polypropylene centrifuge tube.

Retum unused diluted/homogenized portions to the freezer after extraction amounts have been removed.

Record the volume removed on the extraction worksheet, (Attachment A or similar worksheet).

Spike blanks, samples, and standards, ready for extraction with surrogate standard as described in this method.

Spike each calibration standard matrix with the appropriate amount of standard as described in this method for the
calibration curve standards and cach QC sample.

Vortex mix the standard curve samples and QC samples for approximately 5 seconds.

To cach samplc and standard, add 5.0 mL of acctonitrile, cap, and vortex mix or shake by hand approximately 15
seconds.

Place all samples on the shaker at an appropriate speed for 20 minutes to adequately mix (a setting of approximately
300 rpm on the models listed in section 6.1). .

Remove from the shaker and centrifuge at an appropriate speed for 10 minutes to adequately pellet the precipitate (a
sctting of approximately 2000 rpm on the models listed in section 6.1).

Add 40.0 mL of reagent pgrade water to a clean 50 mL centrifuge tube. Remove samples from the centrifuge and
decant the supemnatant into the water in the 50 mL tube, taking care not to introduce any of the matrix solids into the
solution. Cap and mix by inverting several times. In this step the order of addition may be changed (i.c. the sample

may be put into the centrifuge tube and then the water added).
Attach the reservoir to the SPE cartridge and attach this reservoir/cartridge unit to a vacuum manifold. 6‘

NOTE: When running the vacuum, sct the vacuum chamber at approximately 15 kPA - to give an approximate elution
flow of 5-7 mL/min. Flows may vary through cartridges and the kPA may be raised for slow tubes and drying after
mast have been drawn down.

Prepare the SPE cartridge by washing twice with approximately 5.0 mL of methanol, followed by approximately two
5.0 mL aliquots of water, taking care not to allow the column to run to dryness after each wash.

After washing is complete, pour the sample into the reservoir/cartridge unit and allow all of the liquid to pass
through the column to dryness.

Exact Capy of Original

Run the vacuum on high for approximately 5 minutes to adequately dry each SPE cartridge.
Place a collection 15 mL polypropylene centrifuge tbe under each cartridge and elute with 2.0 mL of methanol.

Spike extracted blanks, samples, and standards with intemal standard as described in this method.
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Label each glass autovial, as appropriate, with the study number, vial file archive number, animal
number/gender/timepoint or LIMS number, matrix, final solvent, analyte componcnts (if nceded), extraction type,

extraction datc, and analyst(s) performing the extraction.

Transfer each cluant to a plass autovial and cap.

11.4 Extract Analysis

11.4.1 Software set-up
On the MassLynx main page, set up a sample list mame. Save the list as instrument designator letter, last 2 digits of
test year-month-day, and a letter that will increase through the alphabet with cach additional list for that day.

Example Sample List: 'Y YMMDDa or A020204a
1=1nitial of the instrume:nt name (A = "Amelia")
YY = Test year (02)

MM = Test month (02)

DD = Test day (04)

a = First sample list (run) of the day (the next sample list will end with 'b', the next ',

and so on.)
Assign a filename using the instrument designator letter, the last 2 digits of the test year-month-day, and a 3-digit
sequential file number that starts with | and increases by one for cach filename.

Cxample filename: [Y YMMDD## or A020204001
I'= Initial of instrument name
Y'Y = Test year
MM = Test month
DD = Test day
### = 3-digit sequential file number starting with 1 through 999 (001)
Also, as part of the samplelist, assign a method (MS) for acquiring, an inlet file, a bottle number, an injection volume,

and sample descriptions.
To create a method, click on Method Editor button in the MS Status Pane and select SIR (Single Ion Recording) or

MRM (Multiple Reaction Monitoring). Set fonization Mode as appropriate and mass to 499 or other appropriate
mass(es). Also st the acquisition start and stop times, Save acquisition method. If MS/MS instruments arc

employed, additional product ion fragmentation information may be collected. See Micromass MassLynx "Guide to

1o 31/ h .

¢
Initial

Data Acquisition" for additiona! information on MRM.
Typically the analytical batch run sequence begins with system suitability, solvent blanks, and a set of extracted matrix _E
standards, OE”
Sumple extracts are analyzed with two QC samples injected after every tenth sample injcction. Solvent blanks should. ‘s
be analyzed periodically to monitor possible analyte carryover and are not considered sample extracts but may be =
included as such, 8
g
i
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11.4.2 HPLC set-up
Set up sample tray according to the sample list prepared above.

Sct up the HPLC to the following conditions or at conditions the analyst considers appropriate for optimal response.
Recard actual conditions in the instrument lagbook, or other appropriate location:

Sample size = [0 pL injection
Inject/sumple = |
Cycle time = £0.0 minutes

Flow rate = 300 pL/min
Mobile phase: Solvent A =2 mM Ammonium Acetate, Solvent B = Methanol

Solvent gradient program:
0.00 10%
1.00 10%
5.50 95%
7.50 95%
8.00 10%

11.4.3 Instrument set-up
Refer to ETS-9-24, "Operation and Maintenance of the Micromass Quattro 1f Tripie Quadrupole Mass Spectrometer
Fitted with an Atmospheric Pressure onization Source,” for details.
Check the solvent level in HPLC reservoirs and refill if nccessary.
Check the stainless steel capillary at the end of the probe. Usc 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.

Tum on the nitrogen.
Open the tune page. Click on operate to initiate source block and desolvation heaters,

Open the Inlet Editor.
Download the HPLC method and initiate solvent flow to begin system equilibrium.

Sct the flow to 10-500ul/min or as appropriate

Set HPLC pump to “On”
Observe droplets or mist coming out of the tip of the probe. A fine mist should be

A3l oi
Date

cxpelled with no nitrogen leaking around the tip of the probe. Readjust

the tip of the probe if no mist is observed

Exact Copy of Original
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Allow to equilibrate for approximately 10 minutes.
Typical instrument paruneters include:

Drying gas 250-400 liters/hour

ES ncbulizing gas 10-15 litershour
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HPLC constant flow mode, flow rate 10500 pl/min -

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

Source bicck temperature approximately 150°C

Desolvation temperature approximately 250°C

These settings may change in order to optimize the response

Print the tune page, sample list, and acquisition method from MassLynx and store it in the study binder with a copy
taped into the instrument log.

Click on start button in the Acquisition Control Pane! (the location of the start button may vary among MassLynx
versions, refer to appropriate MassLynx User’s Guide).

12 Data Analysis and Calculations

12.1 Calculations

If other calculations are used than those listed, they will be documented in the raw data,

Calculate the matrix amount contained in the initial dilution using the following equation:

W (g) (or IV (mL))
(IW(g) (or IV(mL))+ DV (mL)

Matrix Amount (¢/mL or mL/mL) =

Calculatc actual concentrations of analyte in calibration standards using the following equation:

Spike Concentration (ug/mL)x Spiked Amount (mL}) x 1000 ng
3V (mL)x Matrix Amount (g/mL or mL/mL) lug

Concentration (ng/g or ng/mL)

IW = Initial weight (where 1.0g=1.0mL)

1V = Initial volume

DV = Dilucnt volume (reagent grude water)

SV = Sample volume removed for extracton (typically 1.0 mL)
AR = Analytical result from MassLynx summary

DF = Dilution factor

FV = Final volume

MA = Matrix amount

3 curve = MA of tissue/fluid standard curve, assumed to be 1 g or | mL/5 mL water

9 sumple = MA oftissuc/fluid sample (___r or mL of sample/5 mL water)

Calculate spike percent recoveries using the following equation:

Observed Result - Matrix Blank Result < 100
Spiking Level

% Reccovery =

ETS-8-231.1 Page 12 of 19
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Calculate relative standard deviation using the following cquation:

Standard Deviation N

Relative Standard Deviation = 100
Mean
Calculate percent deviation using the following equation:
2 ted . — Calculat 2
% Deviation = Expected Conc. — Calculated Cone < 100

Expected Conc.

Calculate actual concentration of analyte in fiuid (ug/mL):
AR (ng/mL) x DF x 3 curve (ml/mL) x FV (mL) in Curve x 1.0ug = (ug/e)
d sample (mL/mL) FV{mL)in Matrix 1000 ng

Calculate actual concentration of analyte in tissue (ug/g):
AR (ng/g) x DF x 3 curve (g/ml) x FV (ml)inCurve ¥ 10ug = (ug/8)

d sample (g/mL) FV (mL) inMatrix 1000 ng

13 Method Performance

13.1 System Suitability

System suitability will be determined prior to the start and at the completion of cach analytical run. Prior to the,
calibration curve and after the last sample of the run three (3) mid-level unextracted calibration standards will be
analyzed. As applicable, the peak area precision, rctention time precision, resolution, and peak asymmetry will be
monitored at the beginning and the end of the run separately. The peak area precision must be equal to or less than
5.0% RSD, the precision of the retention time must be equal to or less than 2.5% RSD, the resolution must be > 2.0,
and the peak asymmetry (fronting or tailing) must be 0.5<AF<2.0, where AF is the asymmetry factor.

If any item of the system suitability fails, system maintenance must be completed prior ta running a second set of
system suitability samples and the system suitability must pass before starting the calibration. [f system suitability fails
at the completion of a run, the sample set tmust be reanalyzed.

13.2 Quantitation

The coeficient of determination value for the calibration curve, plotted by regression using the peak areas of the
analyte(s), must be 0.990 or better.

All active calibration curve points must be within 25% of the theoretical value with the exception of the LOQ point,
which may deviate up to 30%.

Calibration standards with peak arcas less than two times the curve matrix blank will be deactivated to disqualify a
data range that may be affected by background levels of the analyte.

A valid calibration curve must contain at least 6 active points above and including the LOQ.

If the curve cannot meet these criteria, the sample set must be reanalyzed or reextracted.

13.3 Accuracy
Two thirds of all quality control samples and 1/2 of each quality control sample at cach level are expected to show an
accuracy of 75-125%.
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Surrogates and internal standards must have a percent deviation < 50%. Deviations outside this range will be
reanalyzed to confinm. f the sccond analysis confinns the original, the deviation will be documented in the raw data.,
If the second analysis is within 50%, then the second value will replace the original value,

Pollution Prevention and Waste Management

15

Sample waste is disposed of in noninfectious biohazard waste containers.
Flammable solvent waste is disposed of in high BTU containers.

Gluss pipette waste is disposed of in broken glass containers located in the laboratory.

Records

16

Complete the extraction worksheet attached to this method, or other applicable worksheet, and store with the study raw’
data.

Euch page generated for a study must contain the following information (if applicable): study/project or instrument
number, acquisition method, integration method, sample name, extraction date, dilution factor (if applicable), and
analtyst. Other information may be added if applicable to the study.

Print the tune page, sample list, and acquisition method from MassLynx to include with the study raw data. Copy
these pages and tape into the instrument nunlog.

Plot the calibration curve by the appropriate regression. Print these graphs and store with the study raw data,

Print data integration summary, integration method, and chromatograms from MassLynx, and store with the study raw
data.

Summarize data using suitable software (Excel 7.0 or LIMS) and store in the study folder.

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

Attachments

17

Attachment A: Extraction Workshcet

Attachment B: Sample Weight/Volume Worksheet
Attachment C, Calibration Standard Concentration Worksheet
Attachment D, Dilutions Summary Worksheot

References

18

ETS-9-24, "Operation and Maintenance of the Micromass Quattro I Triple Quadrupole Mass Spectrometer Fitted
with an Atmospheric Pressure lonization Source”

ETS-9-52, "Operation and Maintenance of a Tissue Grinder”

Affected Documents

None
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Revision Revision
Number Revision Description Date
1 Minor formatting changes. Added detailed information to afl sections concerning the 02/18/02

extraction procedure, analytical procedure, and calculations. Added attachments and

references.
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Dats

Study Number: Method Revision:ETS-8-231.1
Prep Date: Matrix:
Anaiysts initials: Sample Timepoint:
Box#:
Sample
Number Voluma of Amount and
or diluted sampie] Amount and |surrcgate spike| Type of column | Elution salvent
Sample Number description removed | spike mix used mix used used and lot and volume Comments
Blank matrix TN-A- ; Amount weighed/aliquoted: g/mbL
1. Homogenize sample
2. Aliquot 1 mL of diluted matrix into 15 mL polypropylena tube
3, Spike samples accordingly
4. Add____mLof ACN(TN-A-______ ) toeachdilutec sampie and shake or vortex mix
5. Shake sample for 20 min @ rpm (Shaker — )
6. Centrifuge sample for 10 min @ rpm {Centrifugn )
7. Add40mLof ___________ water to 50 mL polyprapelens centrifuge tube.
8. Dacant extract inlo centrifuge tubes with water
9. Shake sample slightly to ensure proper mixing

10. Altach 6 mL C18 SPE cartridges and 75 mL reservairs to vacuum manifold

11. Condition column with two washes of ~5 mL MeOH (TN-A- } - do not allow column to go 1o dryness
12, Wash column with two washes of ~5 mL water - da not altow column to go to drynaess

13. Filler sample through conditioned column, discarding fitrate

14, Allow column to go to dryness. After dripping stops, draw a high vacuum through column for at least 5 minutes.

15. Elute column with solvent { TN-A- ) into appropriate 15 mL centrifuge tube

16. Spike samples with __

ul of internal standard # conc.

17. Transfer sample into appropriately latelad autovial and cap
Note: tn vacuum steps above set the vacuum chamber at approximately 15 kPA - this should give approximataly §-7 mLU/min elution flow
Flows may vary through cartridges - kPA may be raised for slow tubes and drying after most have been drawn down and shut off.

Exact Copy of Original

LA
Initial

CTS-8-231.1 Page 16 of 19
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3M ENVIRONMENTAL LABORATORY

E02-1039
Attachment B - Sample Weight/Volume Worksheet
Prep Date(s): Study Number:
Analyst(s): Equipment Number:
Sample Matrix: Final Solvent & TN Number:
Method/Revision:
Sample Initial  [Water Volume{ Volume Comments
1D Wt/Vol. added Remaoved
g/mL/L (mL) {mL)

{

Date

initial

Exact Copy of Original

Form Completion Verified By

ETS-8-231.1 Page 17 of 19
Solid Phase Extraction and Analysis of Fluorochemical
Compounds from Biological Matrices
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3M ENVIRONMENTAL LABORATORY

E02-1039
Attachment C: Calibration Standard Concentration Worksheet
Prep date(s): Standard number:
Analyte(s): Equipment number:
Sample matrix: Final solvent and TN:
Mecthod/revision: Blank Tissue or Fluid/identifier:
Analyte mix std approx. 0.500 ug/mL:
Analyte mix std approx. 5.00 ug/mL:
Analyte mix std approx. 50.0 ug/mL:
Surrogate std approx. 100 ug/mL:
Actual concentrations of standards in the analyte mix
Analyte All All All All
Std conc Am't spiked Final Initial Initial
ug/mL mL Volume: Fluid Tissue
mL Dilution | Density
mL/mL g/mL
0.500 0.0015 2.00 0.1667 0.1600
0.500 0.0030 2.00 0.1667 0.1600
0.500 0.0080 2.00 0.1667 0.1600
0.500 0.0160 2.00 0.1667 0.1600
0.500 0.0320 2.00 0.1667 0.1600
5.00 0.0056 2.00 0.1667 0.1600
5.00 0.0080 2.00 0.1667 0.1600
5.00 0.0160 2.00 0.1667 0.1600
5.00 0.0240 2.00 0.1667 0.1600
5.00 0.0320 2.00 0.1667 0.1600
5.00 0.0400 2.00 0.1667 0.1600
50.0 0.005 2.00 0.1667 0.1600
50.0 0.006 2.00 0.1667 0.1600
Calculated concentrations of standards in relation to the final 2.0 mL solvent and initial matrix
2.0 mL Final Volume Fluid Matrix Tissue Matrix
Analyte | Surrogate | Analyte | Surrogate [ Analyte | Surrogate
Final Std conc Final Std conc Final Std conc ,l
conc. ng/mL conc. ng/mL conc. ng/mL T 9
ng/mL ng/mL ny/g g, §
0.175 100 5.00 100 5.00 100 (5—'
0.750 10.0 10.0 Dy
2.00 Surrogate 25.0 Surrogate 25.0 Surropate ;
4.00 Final cone 50.0 Final cane 50.0 Final cone 3
3.00 ng/mL 100 ng/mL 100 ngig ]
14.0 0.500 175 6500 175 6500 = 3
20.0 250 250 - 3
0.0 500 500 '
60.0 750 750
S0.0 1000 1000
100 1250 1250
125 1500 1500
150 1750 1750
ETS-8-231.1 Page 18 of 19
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3M ENVIRONMENTAL LABORATORY

E02-1039
Attachment D: Dilutions Summary Worksheet

Study: Solvent/TN Number:

Dilution Date/Analyst: Extraction Date/Analyst:

Box Number: Matrix/Timepoint:

Sample Number Dilutions

or Description 1T " Ty v Ju v |¥ | Comments Verified By:

Notes:

1/10 dilution = of sample+_______  of solvent §
=
S
5
pe Y
(=N
(=)
(&)
g
aJ

Form Completion Verified By:

ETS-8-231.1 Page 190of 19
Solid Phase Extraction and Analysis of Fluorochemical
Compounds from Biological Matrices
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3M ENVIRONMENTAL LABORATORY
E02-1039

ATTACHMENT B: DATA TABLES
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Matrix Spike Recovery for Human Serum Data
Quantitated with Chinese Plasma Calibration Curve

Lampire Serum

Sigma Serum

Average Average
Endogenous Endogenous

Concentration, Low Spike High Spike Concentration, Low Spike High Spike
Analyte ng/mL Recovery, % Recovery, % ng/mL Recovery, % Recovery, %
PFOS <LOQ <LOQ <LOQ 4.56 39% 90%
Cyz <LOQ 129% 114% <LOQ 90% 75%
Cyy <LOQ 164% 140% <LOoQ 138% 109%
Cio <LOQ 136% 127% <L0oQ 120% 103%
Cy <LOQ 158% 118% 0.27 115% 113%
Cg 0.65 148% 123% 1.60 53% 101%
C, <LOQ 150% 130% 0.15 100% 113%

Golden West Serum Bioresource Serum
Average Average
Endogenous Endogenous

Concentration, Low Spike High Spike Concentration, Low Spike High Spike
Analyte ng/mL Recovery, % Recovery, % ng/mL Recovery, % Recovery, %
PFOS 27.02 -573% -19% 17.02 0% 3288%
Ciz <LOQ 92% 73% <LOQ 530% <LOQ
Cu 0.32 106% 122% 0.30 93% 6%
Cio < LOQ 120% 104% <L0Q 864% 146%
Cy 0.90 80% 114% 0.61 86% 49%
Cs 5.60 -191% 71% 2.95 91% 624%
C, 0.19 44% 94% <LOQ 294% 36%
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Matrix Spike Recovery for Human Serum Data
Quantitated with Chinese Plasma Calibration Curve

Chinese Plasma

Lampire Plasma

Average Average
Endogenous Endogenous
Concentration, Low Spike High Spike Concentration, Low Spike High Spike
Analyte ng/mL Recovery, % Recovery, % ng/mL Recovery, % Recovery, %
PFOS <LOQ 260% 96% 11.12 407% 102%
Cya <LOQ 104% 100% <LOQ 96% 91%
Cu <LOQ 130% 104% <LOQ 92% 88%
Cio <LOQ 80% 98% <LOQ 98% 80%
Cy <LoQ <LOQ 98% 044 69% 89%
Cs <LOQ <LOQ 94% 2.61 147% 94%
C; <LOQ 56% 106% 0.20 64% 105%
Golden West Plasma Innovative Research Plasma
Average Average
Endogenous Endogenous
Concentration, Low Spike High Spike Concentration, Low Spike High Spike
Analyte ng/mbL Recovery, % Recovery, % ng/mL Recovery, % Recovery, %
PFOS 18.26 -940% 42% 15.58 348% 121%
Csz <LOQ 88% 96% <LOQ 116% 113%
Cu 0.10 84% 97% 0.14 141% 121%
Cyo 0.16 82% 103% 0.17 122% 118%
Cy 0.54 37% 92% 0.59 51% 108%
Cs 3.87 -106% 81% 3.07 159% 122%
Ce <LOQ <LOQ 125% <LOQ 1438% 183%
00015
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3M ENVIRONMENTAL LABORATORY

PFOS Telomer Analysis Summary

£02-1039

3M Pharmaceuticals Analytical Research and Development

LC/MS analysis of a pooled human sera sample obtained from Golden West Biologicals

(#E02-1039) was performed using an Agilent 1100 quaternary HPLC system coupled to a
Micromass Q-Tof 2 quadrupole time-of-flight mass spectrometer. The sample was run as
submitted using the following parameters listed in Table 1:

Table 1
Run H,0w/2mM MeOH
Time NH,CH,CO,
(min.)
Inject: 20 uL
Analog wavelength
output: NA 0 90 10
PDA Wavelength Range: 190-600 nm 7 0 100
Recorded Mass Range: 100-800 Da. 12.5 0 100
Flow Rate: 0.3 mV/min 13.0 90 10
Column Temp: ambient 17.0 90 10
Column: Betasil C18,
5 um,
50x2mm
Ionization Mode: ESI(-)
Resolution: 7,000

Accurate mass measurements and elemental compositions obtained in this analysis are
summarized in Table 2:

Table 2

Retention Accurate Mass Theoretical Mass Probable

Time Mass Deviation Formula
(ppm)
5.8 min 362.9739 362.9691 13.3 C;05F,;
6.3 min 412.9637 412.9659 -54 C302F15
6.5 min 526.9693 526.9610 15.8 CioH403F 7S
6.69 min 462.9613 463.9627 -3.0 CoO,F 7
6.71 min 498.9280 498.9297 33 CsO3F 1S
6.72 min 512.9615 512.9595 3.9 C160:2F 9
6.8 min 426.9734 426.9674 14.1 CsH4O3F 138
7.1 min 562.9542 562.9563 -3.8 C110:Fy;
000154
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E02-1039

ATTACHMENT C: CHROMATOGRAMS
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3M ENVIRONMENTAL LABORATORY

E02-1039
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3M ENVIRONMENTAL LABORATORY

SPE Columns Extraction Worksheet

E02-1039

Prep Date: 10/23/2002 JORZ>OX Method Revision: ETS-8-231.1
Analysts initials: oK © f& Study Number: £E02-1039
Volume of tlution
Sample Number sample Type of column Amountand | solvent and .
or description filtered (ml) used spike mix used volume Comments
RmiofmeOHn TN
Blank milli-g 2000 ml  |Waters, 1g, 6ml NA fA-8313
2m1 of MeOH TN
Lampire Serum 2000 ml_ |Waters, 1g, 6ml NA A-8313 TCR-888
[2m1 of MeOH TN{
Sigma Serum 2000 ml _Waters, 1g, 6ml NA 28313 TCR-808
mi of MeOH
Golden West Serum 2000 ml {Waters, 1g, 6ml NA 13 ™ TCR-600
i of MeOH
Bioresource Serum 2000 ml [Waters, 1g, 6ml NA 6313 ™ TCR-887
pmictmeod TN
Lampire Plasma 2000 mi |Waters, 1g, 6ml NA r-6313 TCR-885
2ml of MeOH N
Golden West Plasma 2000 ml |waters, 1g, 6mi NA Ia-8313 [TCR-684
2mi of MeOH TN
Innovative Resources Plasma | 2000 m! JWaters, 1g, 6ml NA 5313 TCR-683
/

—

d(

L

v

=
Y

/

—

Extraction Steps (initial whervif done):

_x_condition column with MeOH;
_Xx_vacuum dry the column;

o oc

ACR TN-A-E 3 73Q]

“. Additional comments:

_x_wash with milli-q water; _x_filter sampie; ;
_x_elute column with solvent;

(or oF COUNN W 217

10ml of sera diluted with 40mi of milli-g and 200mi of ACN. Samples ware shaken for 20 min at 300rpm, then centrifuged for 10 min @ 3500rpMV4C

Sample was transferred into 1750mt of milli-g and filtered through condilioned SPE

/2@5 werr. haw @7:00/ Mr

Doy

Heu g

;c7o'1? o2

000218

/{" (o u/éw

(/5/11)7

Exact Copy of Original

m.L.L.’LI_(SL

Dats
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3M ENVIRONMENTAL LABORATORY

Np1f GLP SPE Columns Extraction Worksheet

£02-1039

c1s 231112 ol

Prep Dat‘e:‘ . q};‘{"’ 10/11/2002 e |l»o.2) Method Revision: g;s,za—‘("’ )
Analysts initials: oK ol Study Number: E 02-1039
Volume ot Elution
Sample Number or | sample | Type of column | Amount and spike | sclvent and
description filtered (ml) used mix used volume Comments

Blank milli-g-1 400 ml__|Waters, 1g, 6m! NA A
Blank milfi--2 400 ml  |waters, 1g, 6ml NA enen
rabbit serum blank 400 ml  |Waters, 1g, 6ml NA i.TLm“ TCR-886
rabbit serum curve-0.1ppb 400ml  |Waters, 1g, 6mi | 2ul of 02050-14 [reassio.  |rcrsss
rabbit serum curve-0.25ppb 400 mi  |Waters, 1g, 6ml 5ul of 02050-14 zm::m TCR-888
rabbit serum curve-0.5ppb 400mi  |waters, 1g, 6mi | 100l of 02050-14 [rwasaro . brcraoss
rabbit serum curve-0.75ppb 400mi |Waters, 1g, 6mi | 15ul of 02050-14 [maeso . frcraee
rabbit serum curve-1ppb 400 mi  §Waters, 1g, 6ml | 20ul of 0205014 "nTzrs?H TCR 608

{frabbit serum curve-2.5ppb 400 m!  [Waters, 1g, 6ml | 50ul of 02050-14 ‘:w.oon TcR-688
rabbit serum curve-5ppb 400 mi  Jwaters, 1g, 6ml | 100ul of 02050-14 mur;om TCR-886
rabbit serum curve-10ppb 400 mi  {Waters, 1g, 6ml | 200ul of 02050-14 TNA:;‘&?H [TCR-888
rabbit serum curve-30ppb 400 mi  |Waters, 1g, 6ml | 600ul of 02050-14 E»Tm;m TCR-688
Lampire serum blank-1 400 mi  |Waters, 1g, 6m! NA i»ms;'om TCR-688
Lampire serum blank-2 400 ml__ |Waters, 1g, 6ml NA rTA:;'OOH TCR-688
Lampire serum MS-0.5ppb 400 |Waters, 10, 6mi | 10ul of 02050-14 [ouness” _|rcrass
Lampire serum MS-5ppb 400 mi  Jwaters, 1g, 6mt | 100ul of 02050-14 |rr‘4n I:»::JOH TCR-688
Sigma serum blank-1 400 ml  |Waters, 19, 6ml NA |$»T.Li"£‘13°“ TCR-689
Sigma serum blank-2 400 ml |Waters, 1g, 6ml NA '?3‘115‘1?“ TCR-888
Sigma serum MS-0.5ppb 400 ml  JWaters, 1g, 6ml 10u|"§f>b e i&kﬁi‘&"" ITCR-880
Sigma serum MS-5ppb 400 ml  jWaters, 1g, 6m! 100ulo20 5w :m:m:o " TCR-889
Golden West serum blank-1 400 ml |Waters, 1g, 6ml NA oacsn |roraso
Golden West serum blank-2 400 ml_ |Waters, 1g, 6ml NA vacsto [rcreso
Golden West serum MS-0.5ppb 400 mi  |waters, 1g, 6mi | 10ul of 02050-14 Fanono TCR-680

{Golden West serum Ms-5ppb 400 mi_|Waters. 1g, 6mi_| 100ul of 02050-14 fruxzsia_|reRens
Bi;ireseource research serum blank-1 400 ml  [Waters, 1g, 6ml NA ‘iﬁ‘i"i?ff“ TCR.887 ©
Bioreseource research serum blank-2 400 ml  |Waters, 1g, 6mi NA i,;"_ﬂ:;‘,?" TCR-887
Bioreseource research serum MS-0.5ppb 400 ml  JWaters, 1g, 6mi | 10ul of 02050-14 :T!r’«"ﬂmm TCR-887
Bioreseource research serum MS-5ppb 400 mi  |waters, 1g, 6mi | 100ul of 02050-14 mﬁ;?“ TCR-887
Extraction Steps (initial when/if done):

_x_condition column with MeOH; _x_wash with milli-q water, _x_filter sample; ; Bact Copy of Original
_x_vacuum dry the column; _x_elute column with solvent; ﬁg__ I3 s
Date

N CA-GIA O o

Additional comments: AT
2ml of sera/plasma diluted with 8mt of milli-q and 40ml of ACN. Samples wera shaken for 20 min at 300rpm, then centrifuged for 10 min @ 3500rpm/4C
Sample was transferred into 350mt of milli-q and filtered !hrough condmuned SPE

SR ARy *liCQl (oz‘}L/ 2P C7K HH 4 el WE ().f\’)/d’:})-fl‘

000219
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3M ENVIRONMENTAL LABORATORY

Bnn/GLP SPE Columns Extraction Worksheet

E02-1039

Additional comments.

Prep Date: }q]v’ > 10/1 0/2002 oIe o Method Revision: SPE validation
Analysts initials: ¥ Study Number: E 02-1039
Volume of tlution
Sample Number or|] sample Type of column | Amount and spike | solvent and
description filtered (ml) used mix used volume Comments
Blank milli-g-1 400 mi_ |Waters, 1g, 6ml NA vAgarn
Blank milli-g-2 400 mi |Waters, 1g, 6mi NA Evppteral
Chinese plasma curve-0.1ppb 400 ml  {Waters, 1g, 6mi | 2ul of 02050-14 ir’«":'smo“ TCR-674
Chinese plasma cusve-0.25ppb 400 ml__|Waters, 1g, 6ml | Sul of 02050-14 mmmm TCR-674
Chinese plasma curve-0.5ppb 400 ml__ |Waters, 1g, 6ml_| 10ul of 02050-14 ‘me TCR-674
Chinese plasma curve-0.75ppb 400 ml  |Waters, 1g, 6ml | 15ul of 02050-14 Iir'«"::samw TCR-874
Chinese plasma curve-1ppb 400m|_|Waters_1g, 6ml | 20ul of 02050-14 fovaeato_[rcrars
JChinese plasma curve-2.5ppb 400 ml  |Waters, 1g, 6ml | 50ul of 02050-14 Fn:"m.oou TCR-874
Chinese plasma curve-5ppb 400 ml  |Waters, 1g, 6mi | 100ul of 02050-14 1'::‘03“:00“ TCR-674
Chinese plasma curve-10ppb 400 ml  [\Waters, 1g, 6ml | 200ul of 02050-14 mde:.oon TCR-674
Chinese plasma curve-30ppb 400mi  |'Waters, 1, 6mi | 600ul of 02050-14 [rewesro . |rorers
Chinese plasma blank-1 400 mi  [Waters, 1g, 6ml NA mrsamo“ TCR-674
Chinese plasma blank-2 400 ml  ['Waters, 1g, 6mi NA :&LTH TCR-674
Chinese plasma MS-0.5ppb 400 m| |Waters, 1g, 6ml | 10ul of 02050-14 :5‘1«04‘:130" TCR-674
Chinese piasma MS-5ppb 400 mi  [waters, 1g, 6ml | 100ul of 02050-14 ?N"tll:s:.uo" TCR-674
Lampire Plasma blank-1 400 ml__{Waters, 1g, 6ml NA i&m.ow TCR-685
Lampire Plasma blank-2 400 ml_ {Waters, 1g, 6ml NA mﬂamo“ TCR-685
Lampire plasma MS-0.5ppb 400 ml__ |Waters, 1g, 6mi 10ul lsr:ﬁs;?" TCR-885
Lampire plasma MS-5ppb 400 ml__|Waters, 1g, 6mi 100ul %3’113‘1’5’ ) TCR-885
Golden West Plasma blank-1 400 ml  }Waters, 1g, 6ml NA &N%mou TCR-834
Golden West Plasma blank-2 400 mt__{Waters, 1g, 6mi NA i:’l‘i?ﬁ?" TCR-684
Golden West Plasma MS-0.5ppb 400 ml  |Waters, 1g, 6ml | 10ul of 02050-14 zrm:aw TCR-884
Golden West Plasma MS-5ppb 400ml  |Waters, 1g, 6mi | 100ul of 02050-14 feassio - [rcraess
Innovative Research Plasma blank-1 400 ml_ [Waters, 1g, 6m! NA v TCR-683
Innovative Research Plasma blank-2 400 ml  {Waters, 1g, 6ml NA iﬂm?” TCR-883
Innovative Research Plasma MS-0.5ppb 400 ml  [Waters, 1g, 6ml | 10ul of 0205C-14 i:",,‘i;‘,'u"“ TCR-663
Innovative Research Plasma MS-5ppb 400 ml  |waters, 1g, 6mi | 100ul of 02050-14 ift“\m?ﬁ TCR-883
Extraction Steps (initial when/if done):
_x_condition column with MeOH; _x_wash with milli-q water; _x_filter sample; ; Exact Copy of Original
_x_vacuum dry the colurnn; _x_elute column with solvent; _qu\:l ’Q[ff( | o2

O A PGS
Cemp L FU e AN g2 2 1YY s clabes vl S R4 C41¢ 75;
2mi of sera/plasma diluted with 8mi of milti-q and 40ml of ACN. Samples wers shaken for 20 min at 300rpm, then centrifuged for 10 min @ 3500rpm/4C

Sample was transferred into 350ml of milli-q and fitered through canditioned SPE
NN TNA Gy
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3M ENVIRONMENTAL LABORATORY

3M ENVIRONMENTAL LABORATORY
E02-1039

Note to File

¥

Form ETS-4-15.0

Project or Study Number: E02-1039
Associated Study Number:
For samples that were prepped on 10/11/02, that are Bioresource Research Serum MS 0.5ppb and
5pph, labels on vials were accidentally switched. . . . . __
U e e e - I . e e+ e ae 0‘ (\g\“':/
- - — e e o e e GQQ\‘ . o
- | =
. / ﬂ . -
Recorded By: ; ™ Y Date Jon Tl <
. ‘,[(,W?»// M)A Jo-Zer e /
v( A4

000221
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Test Control and Reference Substance Log

JM ENVIRONMENTAL LABURATORY

E02-1039

|'S?bstance trade name |Human plasma from China TCR Substance # TCR-674

or reference #

Substance/chemical Human plasma TCR # TCR-674

name:

Lot/batch #: NO87P27 Received from: Northwest Bioanalytical

M#

Expiration date: Amount received (wt. or |7x~10ml
vol)

Initials: OK Date: 108/25/2002

Number/size of -15 mi centrifuge tubes Shipper: FedEx

containers:

Condition: ||iquid, Biohazard MSDS (y/n}

Retain | Date of Retain

| Archived/Substance Not Available’

Purity:

Records received:

Location of synthesis,
fabrication, or derivation
records:

Std Location/Storage:

Frozen F19

Molecular Formula:

Comments

Sera came in 7 separate tubes. Please mark which tube was used for sample, by number
marked on the tube {4,5,6,7,8,11 or 12)

Attachment(s)

000222

Exact Copy of Originaj

Le . w/vioo
tnitial Date
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3M ENVIRONMENTAL LABORATORY

E02-1039
USE LOG
Human plasma from China
Human plasma
TCR-674
Gross Wt./Vol. Amnt. Gross wt/vol Purpose (enter standard number Balance | Balance | initials Date
Before withdrawn after or reason for removal) ID 1D
withdrawal! (mass or vol} | withdrawal 1 2
Balance 1D 1 | Balance ID 2 | Balance iD 1
R 26ml . E02-1039, validation (all tubes were  |na na OK 10/09/2002
combined)
Exact Copy of Original
Linc AN E-r™
Initial Dats

000223
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Test Control and Reference Substance Log

3M ENVIRONMENTAL LABORATORY

E02-1039

Substance trade name
of reference #

Pooled Human Plasma in Sodium
Citrate

TCR Substance #

Substance/chemicai
name:

Pooled human plasma

TCR#

(1 Archived/Substance Not Available |

Lot/batch #: IR02-014 Received from: innovative Research, Ml
M #
Expiration date: 09/30/2007 Amount received (wt. or
vol):
initials: OK Date:
Number/size of 10x10ml plastic tubes Shipper:
containers:
Condition: good MSDS (y/n)
Retain Date of Retain

Purity:

Records received: CofA

Location of synthesis, Southfield, M!
fabrication, or derivation

records:

Std Location/Storage: Frozen, F24

Molecular Formula:

Comments

Attachment(s)

000224

Exact Copy of Original
Cm‘( W/ of oA
Initial Date

Page 132 of 225



3M ENVIRONMENTAL LABORATORY

£02-1039
USE LOG
Pooled Human Plasma
Pooled human plasma
TCR-683
Gross Wt./Vol. Amnt. Gross wtivol Purpose (enter standard number Balance | Balance | Initials Date
Before withdrawn after or reason for removal) D iD
withdrawal (mass or vol) withdrawal 1 2
Balance D 1 | Balance ID2 | Balance ID 1
- smi - E02-1039 validation - OK 10/14/2002
Exact Copy of Original
Lwnme  1/yor
Initial Dats-

000225
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—

3M ENVIRONMENTAL LABORATORY

000226

E02-1039
USE LOG
Pooled Human Plasma
Pooled human plasma
TCR-683
Gross Wt./Vol. Amnt. Grossg wtivol Purpose (enter standard number Balance [ Balance | Initials - Date
Before withdrawn after or reason for removal) 1D D
withdrawal {mass or vol) withdrawal 1 2
Balance ID 1 | Balance ID 2 | Balance ID 1
- 10mi - E02-1039, validation o OK 10/23/2002
Exact Copy of Original
Cine U/ /o
Initial Date
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3M ENVIRONMENTAL LABORATORY

Test Control and Reference Substance Log

E02-1039

Substance trade name |[Sodium Citrate Pooled Human TCR Substance # TCR-684

or reference # Plasma

Substance/chemical Pooled human plasma TCR # TCR-684

name:

Lot/batch #: G01410002 Received from: Golden West Blologicals, Inc.

M #

Expiration date: 10/03/2007 Amount received (wt. or [100mt
vol):

initials: OK Date: 10/03/2002

Number/size of 1x100mi plastic bottle Shipper: UPS

containers:

Condition: Frozen MSDS (y/n) JYWN
Date of Retain

Retain

O ArchivedI'SAl.jb;stance'i\ljbt‘ Available |

Putity:

Records received: CofA

Location of synthesis, Golden Waest Biologicals
fabrication, or derivation

records:

Std Location/Storage: Frozen F19

Molecular Formula:

Comments

Attachment(s)

000<<

Exact Copy of Original
Cmc (/G2
initial Date
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3M ENVIRONMENTAL LABORATORY

E02-1039
USE LOG
Sodium Citrate Pooled Human Plasma
Pooled human plasma
TCR-684
Gross Wt./Vol. Amnt. Gross wt/val Purpose (enter standard number Balance [ Balance | Initials Date
Before withdrawn after or reason for removal) [[8) 10
withdrawal | (mass or vol) | withdrawal 1 2
Balance ID 1 | Balance ID 2 | Balance ID 1
- 8mil B E02-1039, validation Ina ha OK 10/10/2002
Exact Copy of Originat
c tVifo1—
Initial Date

000228
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3M ENVIRONMENTAL LABORATORY

000229

E02-1039
USE LOG
Sodium Citrate Pooled Human Plasma
Pooled human plasma
TCR-684
Gross Wt./Vol. Amnt. Gross wtivol Purpose (enter standard number Balance [ Balance | Initials Date
Before withdrawn after or reason for removal) D D
withdrawal (mass or vol) | withdrawal 1 2
Balance ID 1 | Balance ID 2 | Balance 1D 1
- 10ml - E02-1039 NA NA OK 10/23/2002
Exact Copy of Original-
N VAVE-Y
initial Date
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3M ENVIRONMENTAL LABORATORY

£02-1039
Test Control and Reference Substance Log
Substance trade name |Pooled Human Plasma From TCR Substance # TCR-685
or reference # Lampire
Substance/chemical Pooled Human Plasma From TCR # 'TCR-685
name: Lampire
Lot/batch #: 22-60824A Received from: Lampire
3M #
Expiration date: 10/08/2007 Amount received (wt. or [100ml
vol):
Initials: OK Date: 10/10/2002
Number/size of 1-250m| plastic bottle Shipper: UPsS
containers:
Condition: Frozen MSDS (y/n) JYWN
Retain Date of Retain
() Archived/Substance-Not Available;
Py I RN
Records received: Disease Screen
Location of synthesis, Lampire
fabrication, or derivation
records:
Std Location/Storage: Frozen F19
Molecular Formula:
Comments
Attachment(s)
Exact Copy of Original
" 4NC LWi/o3—
Initial Data

000230
Page 138 0f 225



3M ENVIRONMENTAL LABORATORY

000231

E02-1039
USE LOG
Pooled Human Plasma From Lampire
Pooled Human Plasma From Lampire
TCR-685
Gross Wt.\Vol. Amnt. Gross wt/vol Purpose (enter standard number Balance |Balance [ Initiais Date
Before withdrawn after or reason for removal) 10 D
withdrawal {mass or vol) withdrawal 1 2
Balance ID 1 | Balance ID 2 | Balance ID 1
- 10m| - E02-1039 na na OK 10/23/2002
Exact Copy of Original
g;mg. /02—
Initia} Dats
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3M ENVIRONMENTAL LABORATORY

E02-1039
USE L.OG
Pooled Human Plasma From Lampire
Pooled Human Plasma From Lampire
TCR-685
Gross Wt./Vol. Amnt. Gross wt/vol Purpose (enter standard number Balance |Balance | Initials Date
Before withdrawn after or reason for removal) ID ID
withdrawal (mass or vol) withdrawal 1 2
Balance 1D 1 | Balance ID 2 | Balance ID 1
B 8mi B E£02-1039, validation na ha 0K 10/10/2002
Exact Copy of Originaf
QI‘V( C LN D
Initial Data

000232
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3M ENVIRONMENTAL LABORATORY

0002C3

E02-1039
Test Control and Reference Substance Log
Substance trade name [Pooled Human Serum From TCR Substance #
or reference # Bjoresource
Substance/chemical Pooled Human Serum TCR #
name:
Lot/batch #: 020821 Received from:
M #
Expiration date: 08/27/2007 Amount received (wt. or
vol):
Initials: OK Date:
Number/size of 500mi plastic bottle Shipper:
containers:
Condition: Frozen MSDS (y/n)
Retain Date of Retain
() Archived/Substance Not Available |
Purity:
Records received:
Location of synthesis, Bioresource
fabrication, or derivation
records:
Std Location/Storage: Frozen F19
Molecular Formula:
Comments Also assigned TN-A-6284 10/11/02 OK
Attachment(s)
Exact Copy of Original

Lng R(VAVE »
Initial Date
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3M ENVIRONMENTAL LABORATORY

000234

E02-1039
USE LOG
Pooled Human Serum From Blorasource
Pooled Human Serum
TCR-687
Gross Wt./Vol. Amnt. Gross wt/vol Purpose (enter standard number Balance | Balance | niials Date
Before withdrawn after or reason for removal) D D
withdrawal (mass or vol) | withdrawal 1 2
Balance ID 1 | Balance iD 2 | Balance ID 1
- ’ 10mi - E02-1039 E 2 OK 10/23/2002
Exact Copy of Original
Ling (/)] o
lnitlal Date
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3M ENVIRONMENTAL LABORATORY

000<s

E02-1039
USELOG
Pocled Human Serum From Bloresource
Pooled Human Serum
TCR-687
Gross Wt./\Vol. Amnt. Gross wt/vol Purpose (enter standard number Balance | Balance | Initials Date
Before withdrawn after or reason for removal) D 1D
withdrawal (mass or vol) withdrawal 1 2
Balance ID 1 | Balance ID 2 | Balance ID 1
5 Bmi 5 JE02-1049, validation [ [ 0K 10/11/2002
Exact Copy of Original
Ll wn/en
initial Dats
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3IM ENVIRONMENTAL LABORATORY

000236

£02-1039
Test Control and Reference Substance Log

Substance trade name |Pooled Human serum from Lampire |TCR Substance #
or reference #
Substance/chemical [Pooled Human serum TCR #
name:
Lot/batch #: X3248 Recelved from:
IM#
Expiration date: 08/29/2007 Amount received (wt. or

vol):
Initials: OK Date:
Number/size of 250 mi Nalgene bottle Shipper:
containers:
Condition: Frozen MSDS (y/n)
Rghin Date of Retain
() Archived/Substance Not Aval
Purity: —
Records received:
Location of synthesis, Lampire
fabrication, or derivation
records:
Std Location/Storage: Frozen F19
Molecular Formuia:
Comments Also assinged TN-A-6286 10/11/02 ok
Attachment(s)

Exact Copy of Origina)
Ll /g o
Initial Dats
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3M ENVIRONMENTAL [ABORA TORY

000237

E02-1039
USE LOG
Pooled Human serum from Lampire
Pooled Human serum
rCR-688
Gross Wt./Vol. Amnt. Gross wt/vol Purpose (enter standard number Balance | Balance | Initials Date
Before withdrawn after or reason for removal) [s) 1D
withdrawal (mass or vol) withdrawal 1 2
Balance 1D 1 | Balance ID 2 | Balance ID 1
- 8mi - E02-1039, validation - OK 10/11/2002
Exact Copy of originas

% l\/\:u.z

Datg
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3M ENVIRONMENTAL LABORATORY

E£02-1039
USE LOG
Pooled Human serum from Lampire
Pooled Human serum
TCR-688
Gross Wt./Vol. Amnt. Gross wt/vol Purpose (enter standard number Balance | Balance | Initials Date
Before withdrawn after or reason for removal) 1D 1D
withdrawal (mass or vol) withdrawal 1 2
Balance ID 1 | Balance ID 2 | Balance ID 1 .
- 10ml - E02-1039 - OK 10/23/2002
Exact Copy of Originaj
LM i o
Initial Date

GC0OZ38
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3M ENVIRONMENTAL LABORATORY

000239

Page 147 of 225

E02-1039
Test Control and Reference Substance Log
Substance trade name [Male Human Serum from Sigma TCR Substance #
or reference #
Substance/chemical Male Human serum TCR #
name:
Lot/batch #: 022K0965 Received from:
M #
Expiration date: 07/24/2007 Amount received (wt. or
vol):
Initials: oK Date:
Number/size of 1-100ml plastic hottle Shipper:
containers:
Condition: frozen MSDS (y/n)
Re@ai‘q _ Date of Retain
(> Archived/Substance Not Available |
Puity: ’
Records received:
Location of synthesis, Sigma
fabrication, or derivation
records:
Std Location/Storage: Frozen F19
Molecular Formula:
Comments Also assigned TN-A-6250 10/11/02 OK
Attachment(s)
Bxact Cuyy 0 3
Lt o, Lo
Initial Date



3M ENVIRONMENTAL L ABORATORY

000240

Page 148 of 225

£02-1039
USE LOG
Male Human Serum from Sigma
Male Human serum
TCR-689
Gross Wt.J/Vol. Amnt. Gross wt/vol Purpose (enter standard number Balance | Balance | Initials Date
Before withdrawn after or reason for removal) D D
withdrawai | (mass or vol) | withdrawal 1 2
Balance ID 1 | Balance ID 2 | Balance ID 1
- 8ml - E02-1039, validation : OK 10/11/2002
Exact Copy of Original
£La7C VAV

inittal  Date




3M ENVIRONMENTAL LABORATORY

E02-1039
USE LOG f
Male Human Serum from Sigma
ale Human serum
CR-689
Gross Wt./Vol. Amnt. Gross wtivol Purpose (enter standard number Balance | Balance [ Initials Date
Before withdrawn after or reason for removal) D ID
withdrawal (mass or vol) withdrawal 1 2
Balance ID 1 | Balance ID 2 | Balance ID 1
. 10mi - E02-1039 - - OK 10/23/2002
Exact Copy of Original
L€ w/iv o
initil Dats

000241
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3M ENVIRONMENTAL LABORATORY

£02-1039
Test Control and Reference Substance Log
Substance trade name [Pooled Human Serum from Golen  |TCR Substance #
or reference # West
Substance/chemical Pooled Human Serum TCR #
name:
Lot/batch #: G01406042 Received from:
M #
Expiration date: 07/25/2007 Amount received (wt. or
vol): -
Initials: OK Date:
Number/size of 1-500ml blastic bottle Shipper:
containers:
Condition: rozen MSDS (y/n)
Retain i Dale of Retain
(2 Archived/Substance.Not Available’
Purity:
Records received:
Location of synthesis, Golden West
fabrication, or derivation
records:
Std Location/Storage: Frozen F19
Molecular Formuta:
Comments Also assigned TN-A-6251 10/11/02 ok
Attachment(s) |
Exact Copy of Original
L U/ /e
Initiai Dats

000242

Page 150 of 225



M ENVIRONMENTAL LABORATORY

000243

E02-1039
USE LOG
Pooled Human Serum from Golen West
Pooled Human Serum
FCR-690
Gross Wt./Vol. Amnt. Gross wt/vol Purpose (enter standard number Balance | Balance | Initiais Date
Before withdrawn after or reason for removal) iD D
withdrawal | (mass or vol) | withdrawal 1 2
Balance ID 1 | Balance ID 2 | Balanca ID 1
- 10ml - £02-1039 - OK 10/23/2002
Exact Copy of Originaf
onc Ut/ s
Initial Dats
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3M ENVIRONMENTAL [LABORATORY

E02-1039
USE LOG
Pooled Human Serum from Golen West
Pooled Human Serum
TCR-690
Gross Wt./Vol. Amnt. Gross wt/vol Purpose (enter standard number Balance | Balance | Initials Date
Befare withdrawn after or reason for removal) D [»]
withdrawal (mass or vol) withdrawal 1 2
Balance ID 1 | Balance ID 2 | Balance ID 1
- Smi - £02-1039, validation - oK 10/11/2002
Exact Copy of Original
Cml LS e
Initis) Daty

G644
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3M ENVIRONMENTAL LABORATORY

£02-1039
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3M ENVIRONMENTAL LABORA TORY
E02-1039

Standard mix tracking sheet

Sara Super mix for SPE 10X MDV

Sera SPE validation

MeOH/6308

25

Prep date: 10/7/2002 Exp. 11/13/02 pu Study Number:
Analyst: OK O, o TCa Final SalventaTN-A #:
Type of the mix:  sera super mix Final Volume of tha mix;
Target analytes:  C8, C7, C8, C$, C10, C11, C12,

THPFOS, THPFDS, PFOS
Standard number for the mix: 02002-63

concentration of amount of | concentration of the
Analyte standard [ analyts in standard| standard used lyte in the mix
Analyte number mg/ml (ppm) {ul) ng/ml (ppb)

Cc8 02040-44 1042 12 500
C7 02040-58 1344 9.5 511
C8 02040-45 1230 10.5 517
C9 02040-48 1268 10 507
C10 02022-90 1010 12.5 505
C11 02040-65 1356 9.5 515
C12 02040-55 1126 11.5 518
THPFOS 02040-42 1348 9.5 512
THPFDS 02040-49 1002 12.5 501
PFOS 02022-56 1048 12 503

Hloe:

Signature: {@w\ﬂl @
( j(

J(f

Verified by

000246

: QUCLGV Cockpes 10730 0o

Exact Copy of Original

-virz
i

__’dalzal
Daty
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3 E&V/RONME_‘NTAL LABORATORY
E02-1039

SINGLE COMPONENT PREPARATION LOG

Date: 10100 Q)

Analyst:

oKJ

Description:

Stock Number: OO © A "’é 3

Book No. 02 050
Page No. 14

IOO?PE suPeR  MHiIx For ST €

Weight or Volume
Used: S ud Balance ID: NA
Concentration or KQ Other Correction
Purity: 5 OO~ Factors: NA
T
Solvent and TN-A .
Carrected Weight: NA Number: H@Of/ / IN-A - é > ' O
/
Final Volume: l‘: AU-'Q. Final Concentration:

Storage Location:

mgeﬂ«’o .

/320X /

Expiration Date:

<

Exact Copy of Original
L4400 '3 -

Initial Dats

Reviswed by:

000247
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SINGLE COMPONENT PREPARATION LOG

Date: /C"/C’ 0‘2)
Analyst: 0 K‘

3M ENVIRONMENTAL LABORATORY

E02-1039 -

Book No. 02050
Page No. 17

Description: 4 7 ‘S—IPI{D@) ) U?'IR‘”Q Mix

Stock Number: (OQCC)Q - G g

Weight or Volume

Used: 3 7 ’ (‘;/,Liﬁ Balance ID:

Concentration or Other Correction
Purity: Qt&b/’@) Factors:
T
Solvent and TN-A
Corrected Weight: A /A Number:

NA

A

Final Volume: \7? > !“—QQ

Final Concentration:

MW /Mk 6310 J
/

Storage Locatlon:

a7 ‘S,'p/-"é)

1/ %0R /

RU@/ \/JM : Expiration Date:

Reviawed by:

000248

Exact Copy of Original
IMC 1o[R o~
Initial Dats
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3M ENVIRONMENTAL LABORATORY

jc 10-cd,,

Date:

SINGLE COMPONENT PREPARATION LOG

o

Analyst:

Description:

£02-1039

Book No. 02 050
Page No, 16 -

0.25 pels  SuPeRM (X
£

NA

NA

Stock Number: (),9('-0,2 - (n 2

Weight or Volume —

Used: }'Q 4 ji,() Balanca ID:
4
o
CE‘)'%K'O& 7
Concentration or . Other Correction
Purity: N QCF k) Factors:
7

1 A Solvent and TN-A
Corractad Weight: /\ Number:

Flnal Voluma:

22 4l

Final Concentration:

Storage Location:

MeQty [T @ 210
l .

. 25 >0 g”‘f

Jud K-

Expiration Date:

7

B3-S

Reviewed by:

000249

Exact Copy of Original

LN 1o/31/p
Initial Dats
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M ENVIRONMENTAL LABORATORY

g w_ .
T § N8
s 9
Dy
&
S g
. 8§ 2
—~< c rd J<  uotenuewod jeuld @
L <Y wiv BWINIOA BUY
1a-4.0l .
%
. —_ ool ©00] | g .\N.Y_LQS.H ST | s Ve FH A
.lm: [ S pIS vipIs €L RIS 2l pIs LIS 0L pPIS 6 PiS eleq Jued #al uonduosag
p uonendx3y
pappy piepue)g Jusuodwo?) JO Junowy SpIBpUBIS JUaUOdLIOY)
&+ .ot - e —~/d_ uopdussaqg
|29 2] < & <
91-12-810 20 [$1-1Z-GV0 20 | PL-1Z-8¥0 20 | £4-42-8¥0 Z0|Z4-LZ-8Y0 20 | b1-12-8v0 20 |04-32-890 20| 6-12-8%0 20 # 4l pepuelg o]
[T
o
= o
S o1 [ SE] =] st 1[50 10] g wwwemoswn S
<. |- = - o7 YT SunA ieud o)
Mo btol | — = o
T = ST
. N
QASE |~ Ste| aor Syl Qg sE s ..N.O..m..: omwkg ¢2-to°0 NEVIE T Ao
8 pis LIPS 9pIS sSps VAR € PIS Zpis L PIS ejed sueg #Qi uonduosag
. uonesdxy
.w)‘\ pSppy psepue;g juauoduior) JO junoiy spiepuelg Jusuodiio)
sl = <k [ sr ! S 16 owo@ uoyiduoseq
@12-6¥0 Z0 | 1-12-8¥0 Z0 | S-1Z-9¥0 20 | S~12-8¥0 Z0 | ¥1Z-8¥0 Z0 | £-LZ-BY0 Z0 | Z-1Z-8Y0 Z0 | }-12-8¥0 20 # Q| plepuejg
Nx=D V- Heoeil N = > gl ‘ejeQ uonendxy S0 'Ag paledald
HC =4 uaog : w\% jomg  uoyen abeioig Yot o] tilgsy a5 ‘pasedaid ojeq
K.Im.ﬁ.ﬁ@ - XS VEFS fual opeo :uonduosag

12 ‘oN abed
8¥0Z0 'ONoog
; 9071 NOLLYHYATY TIATT-LINW

Page 158 of 225



M ENWRONMENTAL LABORATORY
E02-1039 -

MULTI-COMPONENT PREPARATION LOG
Book No. 02002

Page No. 63
Description: _">(/ ’R’;\) MiX FOR SERA ST Solvent: Hp CH
Date Prepared: Io- € C/,,Z 3M Trace #: TN-A- © 30?

i

Prepared By: (¢} K .

Storage Location: . Q,U o/ ﬂ . i
Expiration Date: f / - '5'0:0

Standard ID # 02 002-63 .
Gomponent Standard Corrected Final Concentration
Description ID# c;mxyor B&gi::on v:’z&::: Batance ID Welght Tf
L= | 142 | goen| i -
Col ACID O':ZJ'Z,)C,- ?@Nd ween| 2ud | NA NA SoO
C2o40 - | 134y .99.53( 8.5 LQ } )
Cz D 5X [ dian 229 * >!
O.zxro - 2mT 14983 |06 /
Co ACD o | i 511
- . ocyo— | 126Y -1 IC/U'Q- J .
Ca ACiD 4¢ £ev ki so 't
‘ 02CR2~ [l | (0.3 |24, F=Yely
i Cio AcD qo £m i
ORSGO- 13S0 | 92943 1.5 .
” Ci AciD i il il e 5=
. ORAS- |G U2 | 9.10.¢3| 16 S,
Cizy Ac (D >3 £ 2273 ! ’U'Q ¥
- OO~ 1248 2756390 ~
THPFOS ¢ | 5l 512 k|
) oRoy e | oo R -3 RS g
Ty PEDS 49| TP Wl sol |23
— Qhebo™ 1ICUE s 0 } = 2 S
TP e _ £ 5O O g ¥
i S 2022-5C| pPus ' /‘“ﬁ \ \U 85
cotvais il | 5 | et m| SUOPY
} ek T
e ez '
Reviewed by: kN
- . Signature,

000251
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3M ENVIRONMENTAL LABORATORY

Test Control and Reference Substance Log

E02-1039

Substance trade name [TOHA TCR Substance # TCR-99131-025

or reference #

Substance/chemical Tridecafluoroheptanoic Acid TCR # TCR-267

name:

Lot/batch #: PU/O7219EV Recelved from: |Aldrich

3M # NA

Expiration date: 01/01/2005 Aon'\)ount received (wt. or [25 g, 37.1357 g gross wt,
vol).

Initials: SRP Date: 12/21/1999

Number/size of 1/ 30 mL plastic container Shipper: Courler

containers:

Condition: clear crystals MSDS (y/n) Y(JN

Retain 0.3994 g [Date of Retain 102/15/2000

() Archived/Substance Not Available

39.5% LAC 4124101

Purity:

Records received: MSDS KJD 31/00
Location of synthesis, NA

fabrication, or derivation

records:

Std Location/Storage: F19, Frozen
Molecular Formula: C6F13CO0H

Ju

*

Comments Standard has been moved to Freezer 19 in room 347 KJD 06/07/00
standard was stored at room temperature prior to 06/07/00 LAC 12/22/00
Shipping comments: Corrosive, No 3M ID# - must ship ground small quantity exception {30
mlL/g or less per vial). l.AS 10/02/02

Attachment(s)

cr99131-25msds.pdf tcr99131-25cofa.pdf

L

LR sl |
S ¥ )

Exact Copy of Original

Initial
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JAN 26 2000 09:48 FR ALDRICH @cC M B
' FRUGBANTESEO8ORATAR g
E02-1039 /24
R -N¥1-25

CERTIFICATE OF ANALYSIS Zamar s

3M ENVIRONMENTAL PO NBR:
SCOTT POST
484 776 TA90

PRODUCT NUMBER: J4204-1 LOT NUMBER: OT24PEU

PRODUCT NAME: TRIDECAFLUCRDHEPTANQIC ACID, 99K

FORMULA: C7HF1302 FORMULA WEIGHT: J64.06
AFPEARANLE WHITE CRYSTALLINE SDLIDR

TNFRARED SPECTRUN CONFORMB TO STRUCTURE AND STANDARD AS

ILLUSTRATED ON PACE 7788 OF EDITION I,
VOLUME 1 OF “THE ALDRICH LIBRARY OF FT=IR

EPECTRA™,
FLUDRINE NMR ' CONFORMS TO STRUCTURE.
GAS LIGUID 99.98 %
CHROMATOGRAMHY -
RUALITY CONTROL JUNE 41999

AUCEPTANCE DATE

Exact Copy of Originat

o st

ALDRICH CHEMICAL COMPANY
DAVID SUEBSEL
JANUARY 224, 2000

chemists helping chamists in rasaarch & industry  ALDRICHwamnes lltsproducts contom a the s dormationeonioined
In this grd other Aierch pudlicaons. Puichaaor st dmerming the

| aldrich chemical co. S=rornmmasmnme

P.O. Box 335, Miwairkes, Wieeonal 53201 LiSA « (414) 273-3060 « FAX (414) 273879

D1 NEY-1 188

o -  — ———

*k TOTAL PAGE.Q4 %ok

000253
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3M ENVIRONMENTAL LABORATORY

000254

E02-1039
USE LOG
TDHA
Tridecafluoroheptanocic Acid
TCR-99131-025
Gross Wt/Vol. Amnt. Gross wiivol Purpose (enter standard number Balance | Balance | Initials Date
Before withdrawn after or reason for removal) 1D [{»} :
withdrawal | (mass or vol) | withdrawal 1 2
Balance ID 1 | Balance tD 2 | Balance 1D 1
35.981 Sg 0.0&Eg 35.8954g standard 02040-58 914 - RWW 08/29/2002
Bxact Copy of Original
-‘-ilq(_ [1<72 2lo>.
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3M ENVIRONMENTAL LABORATORY
E02-1039

SINGLE COMPONENT PREPARATION LOG

Date: z_/_ é%é 2 Book No. 02040

Page No. 58
Analyst: y i

Description: 7 7 ﬂ/(/2 // womm A/Iﬂfézal/ el (T J#A—)

StockNumber:___ 29/ 2/- 25

e - 755 BalancsID:____ P/ ¢/
Concentra't:l?]:i ;r 97, 5_79 Other Cc;_mr: /V /¢_
Corrected Waight: C.0L72 2 s°"°"'°ﬂﬂ.:?éﬁ Ll - TN A= £ 20
3 ED vt ),
Finat Volume: S‘/)Ar/ Final Concentration:  / J¢ '/'p'p "

Storage Locaton: 2. 'F/iﬂf > /Zh /:.,:/. Expiration Date: < A ﬁ/ﬁ S

Exact Copy of Origingy
Q0L s/ 09
hitlal  papy
Raviewed by: ! f on ‘1D o2
Signature, Date

000255
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Date: 5,7/ 2}*1) 2
Analyst: yaovi

3M ENVIRONMENTAL LABORATORY
E02-1039

SINGLE COMPONENT PREPARATION LOG

Book No. 02 040
Page No. 58

. Description: 7 7 ﬂ/(ﬂ t// w2rp A/réun o] (ToRA)

Stock Number:

2913/-25

Weight or Volume
Used:

Concentration or
Purity:

Balance ID: </ "/

e Dez5g

22, 52

Other Comraction
Factors: A

Corrected Waight:

ﬂ,o/,?'j#

Solvent and TN-A
Number: * AL ol = TN 4= £ 294

Final Volume:

2 ED o s ),
Final Concentration: / .3 ‘/V'p_n o~

Storage Location: Z 1 £ :/sz r Zg ;“ Z v Expiration Date: /z/l'f/y f

Exact Copy of Originay
QoL usi/oa
hnitla) Dats

Reviewed by: f on 1D 0l
Signaturs, Date
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3M EN VIRONMENTAL LABORATORY
E02-1039

3M SPECIALTY MATERIALS MANUFACTURING DIVISION ANALYTICAL LABORATORY
Request # GID:71638

To: Lisa Stevenson - (8-5568) — ET&SS — 2-3E-09

From: Tom Kestner - (3-5633) - SMMD Analytical Lab - 236-2B-11

Subject: Characterization of TCR-99131-025 by 'H-NMR and ’F-NMR Spectroscopy
Date: October 30, 2002

SAMPLE DESCRIPTION:

» TCR-99131-025, lot PU/07219EU from the Telomer project.
Nominal product = CF3(CF,),-CO;H, where average n = 5 (white solid).

Sample Spectra #’s Experiment Descriptions

TCR-99131-025 H71638.GID.401 400 MHz 1D '"H-NMR in a CFClyacetone-d, solvent mixture + p-HFX cross
integration/internal std. -

TCR-99131-025 F71638.GID.401 376 MHz 1D "F-NMR in a CFCly/acetone-dq solvent mixture + p-HFX cross
integration/internal std,

TCR-99131-025 | F71638.GID.COSY.502 | 470 MHz 2D “F-NMR COSY (correlated spectroscopy) experiment in a
CFClyacetone-ds solvent mixture.

OBJECTIVE:

This sample was subjected to a combination of 'H-NMR and '°F-NMR spectral analyses to determine the
purity of the nominal product. Special emphasis was also placed on attempting to identify and quantify any
impurity components.

EXPERIMENTAL:

A portion of the sample was accurately weighed, spiked with a known amount of 1,4-bis(trifluoro-
methyl)benzene (p-HFX), and then totally dissolved in a CFCly/deuterated acetone (acetone-dg) solvent
mixture for subsequent analysis by NMR. Initial one-dimensional (1D) 400 MHz '"H-NMR and 376 MHz
'F-NMR spectra were acquired at room temperature using a Varian UNITYplus 400 FT-NMR
spectrometer. A two-dimensional (2D) '’F-NMR correlated spectroscopy (COSY) experiment was also
acquired using a Varian UNITY INOVA 500 FT-NMR spectrometer to facilitate assignment of '°F signals
associated with various impurity components. This sample preparation method permitted the p-HFX to be
used as either 1) a '"H/'°F-NMR internal standard to allow the calculation of the absolute weight percent
concentrations of specific components, or 2) a 'H/'F-NMR cross integration standard to permit the cross
correlation of the relative 'H and '°F signal intensities for evaluation of the overall sample composition.

RESULTS:

The 'H-NMR and '’F-NMR spectral data indicated this sample was a relatively high purity form of the
nominal product, CF;(CF;),-CO;H, where the average value of n = 5.05. Small amounts of a few impurity
components, including probable isomers, were also assigned. A '"H/'’F-NMR cross integration analysis
technique was then used to calculate the relative weight percent concentrations of the identified
components. The qualitative and quantitative compositional results that were derived from the single trial
'H/"F-NMR cross integration analysis are summarized below in TABLE-1. The relative weight percent
concentrations shown in TABLE-1 should be very close to their respective absolute weight percent values
assuming no water was present in the sample. Trace amounts of numerous other unassigned components
were also detected in the NMR spectra, but additional work would be needed in an effort to identify or
quantify some of these other components.

Exact Copy of Original
-,-& . “}[ 3"PL
Initial Dats -

Page 1 of 2
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October 30, 2002

3M ENVIRONMENTAL LABORATORY
E02-1039

3M SMMD Analytical Lab Request # GID:71638
_TCR-99131-025, Lot PU/07219EU: Telomer Project

Copies of the NMR spectra are attached with the paper copy of this report for your reference. If you have
any questions about these results, please let me know.

Tom Kestner

Mark Ellcfson
Rick Payfer
Ron Purcell
William Reagen

[+H

File Reference: 1s71638.GID. TCR-99131-025_Lot PU/OT219EU_Telomer Project. DOC/101

TABLE-1
Sample: TCR-99131-025, Lot PU/07219EU from the Telomer project.
Overall Compositional Results by 'H/'°F-NMR Cross Integration Analysis

Component Structures ' 'H/"F-NMR
Relative Weight% Concentrations
(single trial analysis)

CF3(CFy),-COH 98.24%

(where average n = 5.05)
Probable internal branched isomers 0.87%

CF3(CF2):-CF(CF;)-(CF3),-CO:H .
(where x#0 and assume x+y = 3.05 for calculation purposes)

Probable terminal isopropyl branched isomers 0.52%

(CF3)2-CF-(CF2)n-CO:H

{assume n=3.05 for calculation purposes)
A probable ether/acid as possible 0.13%
O-[CF,CF,-CO,H],

] F. F O 0.11%

F . OH

F
Probable FF
C,Hz,+; saturated aliphatic hydrocarbons and =0.11%
functional aliphatic components, C,Hzqe1-X,
where ~X can be possible ether and ester functional groups.

Possible CF3(CF;),-CO.CHj3 0.021%

(where average n = 5.05)

1. Trace amounts of numerous other unassigned components were also detected in the "F-NMR spectrum.

Exact Copy of Original
Civic

~— 10/3//02
Initial Dats

Page 2 of 2
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3M ENVIRONMENTAL LABORATORY
E£02-1039

Certificate of Analysis
Nominal Product: CF3(CF2),-CO,H, where averagen=~§
Tridecafluoroheptanoic acid
Product Code: TCR-99131-025, Lot PU/07219EU
October 30, 2002

The sample of TCR-99131-025, Lot PU/07219EU was analyzed using a combination of '*F-NMR and
'H-NMR spectral analysis techniques. The overall qualitative and quantitative compositional results that
were derived from these combined analyses are summarized below in TABLE-1.

TABLE-1
Sample: TCR-99131-025, Lot PU/07219EU
Overall Compositional Results by Combined '°F/'H-NMR Spectral Analyses

Component Structures ' 'H/PF-NMR
Relative Weight% Concentrations
(single tria] analysis)
CF3(CFy),-COH <98.2%
(where average n = 5.05) Purity
Probable internal branched isomers 0.87%

CF3(CF2)x-CF(CF;3)-(CF2)y~-CO:H

(where x=0 and assume x+y = 3.05 for calculation purposes)

Probable terminal isopropyl branched isomers 0.52%
(CF3)2-CF-(CF)-CO,H
(assume n=3.05 for calculation purposes)

A probable ether/acid as possible 0.13%

O-[CF,CF;-CO,H]»
. F F O 0.11%

F OH
F
F
Probable F F

C,Ha,+; saturated aliphatic hydrocarbons and =0.11%

functional aliphatic components, C,Elan+1-X,
where —X can be possible ether and ester functional groups.

Possible CF3(CF2),-CO.CH; 0.021%
(where average n = 5.05)

1. Trace amounts of numerous other unassigned components were also detected in the NMR spectra.

Exact Copy of Original
L0 103/ 02
Initial Dats

Tom Kestner

Page L of 1 File Reference: CofA_TCR-99131-025_Lot PU-07219EU.doc
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3M ENVIRONMENTAL LABORATORY

000260

E02-1039
Test Control and Reference Substance Log
Substance trade name |[Pentadecafluorooctanaic acid TCR Substance # TCR-617
or reference #
Substance/chemical Pentadecafiuorooctanoic acid TCR # TCR-817
name:
Lot/batch #: 210002 Received from: Oakwood Products
3M #
Expiration date: Amount received (wt. or [5g
val):
Initials: OK Date:; 07/19/2002
Number/size of 1-10m! amber glass vial Shipper: Courler
containers:
Condition: 'white crystals MSDS (y/in) WYTN
Retain Date of Retain |
| O Archived/Substance Not Avalfable]
[Purity: - § 99.51%, updated 10/30/02 OK, NMR analysis
Records received: MSDS
Certificate of Analysis LAS 07/25/02
Location of synthesis, Oakwood products
fabrication, or derivation
records:
Std Location/Storage: Room Temp, TCR-C01
Molecular Formuia: C8HF1502
Comments Corrosive Solid LAS 07/19/02
Shipping commaents: No 3M ID# - must ship ground small quantity exception (30 mL/g
or less per vial). LAS 10/02/02
Attachment(s)
TCR-617.pdf
Exact Copy of Original
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Oakwood Products, Inc.

1741 Old Dunbar Roead
West Colambia, SC 29172
Phone {$03) 739-3800

Fax (803) 739-6957

CERTIFICATE OF ANALYSIS

Date:  15-Jul-02

P Y] .
BRI P

Material:  Pentadecafluorooctanoic acid

Cat.No.: 1319

Cas No.:  [335-67-1]

Lot No.: 210002

Assay:  97+% by NaOH ttration

Appearance: White solid

L U S R T

Melting Point:  59%-61°C

E

Exact Copy of Original
i 1 3i)ér—
lnitiad Dats -
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3IM ENVIRONMENTAL LABCRATORY

E02-1039
USE LOG
Pentadecafluorooctancic acid
Pentadecafluorooctanoic acid
TCR-617
Gross Wt.Vol. Amnt. Gross wt/vol Purpose (enter standard number Balance | Balance | Initials Date
Before withdrawn after or reason far removal) ID ID
withdrawal {mass or val) withdrawal 1 2
Balance ID 1 | Balance 1D 2 | Balance 1D 1
15.5486g 0.0617g 15.48699 |standard 02040-45 014 t RWW 08/15/2002
Exact Copy of Original
Lo o3
Initia) Dats
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Date:

3M éNV/RONMENTAL LABORATCRY
E£02-1039

SINGLE COMPONENT PREPARATION LOG

Xl

Analyst:

Al s/

Description: /ZA/J ﬂ/ LCL /Za’/‘@ dr/)m;/ ¢ Alzu/ )/o A

Book No. 02 040
Page No. 45

(2 FI5700l

Stock Number: / [ /2" é/ 7
Weight or Volume
Used: Loz /. j: 4

Concentration or

Purity

Corrected Weight:

Final Volume:

Storage Location

: Yai

0,,94/)’7

DY/

: jw/ /:-/4';)/_ 'Am.— Z;m/z’

Balance ID:

504

Other Correction
Factors:

M7

Solvent and TN-A
Number:

LT 0t S THA L 205

Final Concentration:

/ 2 .;76)/#,1'7 i

,z/'f/af

Expiration Date:

Exact Copy of Original
L o310y
Initial Dats
Rovewed by: Y M\ Sleverion o] sfox
Signalure, Dale
000263
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3M ENVIRONMENTAL LABORATORY
E02-1039

3M SPECIALTY MATERIALS MANUFACTURING DIVISION ANALYTICAL LABORATORY

Request # GID:71638
To: Lisa Stevenson - (8-5568) - ET&SS - 2-3E-09
From: Tom Kestner - (3-5633) - SMMD Analytical Lab - 236-2B-11
Subject: Characterization of TCR-617 by 'H-NMR, ’F-NMR, and LC/MS Analyses
Date: October 28, 2002: Updated Report - LC/MS Analysis for Impurities
SAMPLE DESCRIPTION:
e TCR-617, lot 210002 from the Telomer project.
Nominal product = CF3(CF»),-CO;H, where average n = 6 (white powder).
Sample Spectra #'s Experiment Descriptions
TCR-617 H71638.GID.501 | 500 MHz 'H-NMR in acetone-d, solvent + p-HFX cross integration/internal std.
TCR-617 F71638.GID.501 | 470 MHz "F-NMR in acetone-ds solvent + p-HF X cross integration/internal std.
UPDATE:

After the initial NMR compositional analysis report was issued to you on 10-24-02, Joel Miller performed a
qualitative LC/MS analysis to assist in the assignment of some of the impurity components in the sample of
TCR-617. This updated reported summarizes the new information regarding the identities and
concentrations for some of the impurity components. You will notice that the tentatively assigned olefin
structure from the original report is now replaced with a probable (C¢F130)-CO,H ether acid.

OBJECTIVE:

This sample was subjected to a combination of '"H-NMR and '*F-NMR spectral analyses to determine the
purity of the nominal product. Special emphasis was also placed on attempting to identify and quantify any
impurity components. The sample was also given to Joel Miller for a qualitative LC/MS analysis to assist
in the assignment of impurity components. Joel asked that I incorporate the qualitative information from
his LC/MS analysis in this updated report.

FT-NMR EXPERIMENTAL:

A portion of the sample was accurately weighed, spiked with a known amount of 1,4-bis(trifluoro-
methyl)benzene (p-HFX), and then totally dissolved in deuterated acetone (acetone-ds) for subsequent
analysis by NMR. A 500 MHz 'H-NMR spectrum and a 470 MHz '’F-NMR spectrum were acquired at
room temperature using a Varian UNITY INOVA 500 FT-NMR spectrometer. This sample preparation
method permitted the p-HFX to be used as either 1) a 'H/'?F-NMR internal standard to allow the
calculation of the absolute weight percent concentrations of specific components, or 2) 2 'H/'F-NMR cross
integration standard to permit the cross correlation of the relative 'H and 'F signal intensities for
evaluation of the overall sample composition.

RESULTS:

The combined 'H-NMR, '"F-NMR, and LC/MS analyses indicated this sample was a high purity form of
the nominal product, CF;(CF2),-COzH, where the average value of n=6.02. Small amounts of a few
impurity components, including probable isomers, were also assigned. A '"H/'°F-NMR cross integration
analysis technique was then used to calculate the relative weight percent concentrations of the identified
components. The qualitative and quantitative compositional results that were derived from the combined
single trial "H/'F-NMR cross integration analysis, and the qualitative LC/MS analysis, are summarized
below in TABLE-1. The relative weight percent concentrations shown in TABLE-1 should be very close
to their respective absolute weight percent values assuming no water was present in the sample.

Page ! of2 Exact Copy of Original
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M E&VIRONMENTAL LABORATORY
£02-1039

October 28§, 2002 3M SMMD Analytical Lab Request # GID:71638
Updated Report - LC/MS Analysis for Impurities in TCR-617, Lot 210002

RESULTS (cont.):

Trace amounts of a few other unassigned components were also detected in the NMR spectra, but
additional work would be needed in an effort to identify or quantify these other components.

Copies of the NMR spectra are attached with the paper copy of this report for your reference. If you have
any questions about these updated results, please let me know.

Tom Kestner
c: Joel Miller
Rick Payfer
Ron Purccl]
William Reagen File Reference: 1s71638.G1D.Updated Results, TCR-617_Lot 210002_Telomer Project. DOC/101

TABLE-1
Sample: TCR-617, Lot 210002 from the Telomer project.
Overall Compositional Results by 'H/'°F-NMR Cross Integration and LC/MS Analyses

Component Structures ! NMR Relative Weight% Concentrations
(single trial measurement)
CF3(CF,),-COH 99.52%
where average n = 6.02 by PF.NMR.
LC/MS showed n=6 (major), n=5, n=4 (minors).
Probable (CF3);-CF-(CF;),-COH 0.39%
assume n=4 for calculation purposes
Probable (C¢F;30)-COzH acyclic ether acid 0.057%
as possible CF3CF;*O-CF(CFJ)—CFzCFz-COzH
Possible CF3(CF2)x-CF(CF3)-(CF2),-COH 0.019%
where x=0, y»0 and assume x+y = 4 for calculation purposes
Possible (CF3)3-C-(CF;),-CO.H 0.013%
assume n=3 for calculation purposes
Possible C, Hj,.2 saturated aliphatic hydrocarbons 0.0079%

1. Trace amounts of other unassigned components were also detected in the NMR spectra,

Exact Copy of Oriéinal
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3M ENVIRONMENTAL LABORATORY
E02-1039

Certificate of Analysis
Nominal Product: CF3(CF,),-CO;H, where averagen~ 6
Pentadecafluorooctanoic acid
Product Code: TCR-617, Lot 210002
October 28, 2002
Tom Kestner and Joel Miller

The sample of TCR-617, lot 210002 was analyzed using a combination of '*F-NMR, 'H-NMR, and
LC/MS analysis techniques. The overall qualitative and quantitative compositional results that were
derived from these combined analyses are summarized below in TABLE-1.

TABLE-1
Sample: TCR-617, Lot 210002
Quantitative and Qualitative Compositional Results by Combined '°F/'H-NMR and LC/MS Analyses

Component Structures ' '"H/°F-NMR
Relative Weight% Concentrations
(single trial analysis)
CF3(CF;3),-CO;H <99.51%
where average n = 6.02 by F.NMR. Purity
LC/MS showed n=6 (major), n=5, n=4 (minors).
Probable (CF;);-CF-(CF2),-CO;H 0.39%
assume n=4 for calculation purposes
Probable (CsF130)-CO;H acyclic ether acid 0.057%
as possible CF1CF,-0-CF(CF4)-CF,CF,-CO,;H
Possible CF3(CF2),-CF(CF;)-(CF2),-CO,H 0.019%
where x#0, y20 and assume x+y = 4 for calculation purposes
Possible (CF;);-C-(CF;),-CO;H 0.013%
assume n=3 for calculation purposes
Possible C,Hns saturated aliphatic hvdrocarbons 0.0079%

I. Trace amounts of other unassigned components were also detected in the NMR spectra,

Exact Copy of Grigina)
X0C M]3 oL
Initia) Dats
Page 1 of 1 File Reference: CofA_TCR-617_Lot 210002.doc
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Test Control and Reference Substance Log

3M ENVIRONMENTAL LABORATORY

E£02-1039

Substance trade name
or reference #

Heptadecafluorononanoic acid

TCR Substance #

Substance/chemicai Heptadecafluorononanoic acid TCR #

name:

Lotbatch #: H7568 Received from: Oakwood Products

3M # NA

Expiration date: [Amount received (wt. or
vol):

Initials: OK Date:

Number/size of 1-50m| plastic jar Shipper:

containers:

Condition: white crystals MSDS (y/n) {' Y{)N
Date of Retain |

Retain :

() Archived/Substarice Nat

wallabl

Purity:

98.02% updated 10/30/02 OK, NMR analysis

Records received:

MSDS

Caertlificat of Analysis LAS 07/25/02

Location of synthesis,
fabrication, or derivation
records:

Oakwood Products

Std Location/Storage:

Room Temp, TCR-C01

Molecular Formula:

C9HF1702

Comments

Shipping comments: Corrosive solid, No 3M ID# - must ship ground smali quantity
exception (30 mL/g or less per vial). LAS 10/02/02

Attachment(s)

L,

TCR-618.pdf

000267

Exact Copy of origing
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Oakwood Products, Inc.
1741 O)d Dunbar Road
Waest Columbia, SC 29172

Phone {503) 739.8800
Fax (803) 739-6957

CERTIFICATE OF ANALYS/S

Date: 27.N ov-01

Material: Heptadecaﬂuorononanoic acid
CatNo.. 2263
CasNo.:  [375.95.1]

Lot No.: H7568

Assay: 9941, by NaOH titration

Appearance; Off-white solid

Melting Point: 57-62°C

000268
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3M ENVIRONMENTAL LABORATORY

E02-1039
USE LOG
Heptadecafiuorononanoic acid
Heptadecafluorononanoic acid
FTCR-618
Gross Wt./Vol. Amnt. Gross wtivol Purpose (enter standard number Balance | Balance | Initials Date
Before withdrawn after or reasan for removal) D ID
withdrawal (mass or vol) withdrawal 1 2
Balance ID 1 | Balance ID 2 | Balance 1D 1
20.8649g 0.0677g 20.7972g [standard 02040-46 914 - RWW 05/18/2002
Exact Copy of Original
g w3le-
{nitial Data
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3M ENVIRONMENTAL LABORATORY
E02-1039

SINGLE COMPONENT PREPARATION LOG
Date: /5 o , Book No. 02 040

Page No. 46
Analyst: % o/ ,—/

Description: Z/:‘a‘é,) décz gz;eagagﬂgazlg 4«2 //;/ .),/o; /{ CF Fl7c004

Stock Number: 7—_(/4 "’5/ Z

Weight or Valume
used: 2 LP/f3Y 5 Balance ID: 9/ 5/
I4 1
Concentration or Other Correction
Purity: /{/ /)‘ Factors: /V /- 3
Solvent and TN-A
Corrected Weight: /9, ﬂ&f‘/zz Number: /(,//&";//7/1/74 L RSE
74 i v

Final Volume: D Dem / Final Concentration: / 2¢8 ppo
A

Storage Location: /ﬂ//]ﬂar - ,//\/ac—-\ 7;»,/,0 Expiration Date:  _.9 A///é}

Exact Copy of Original
CiMc = 1S3/ o-
Initial Date
C . .
Raeviewed by: \Yfl,\u A\ LhLE\,«cw,;_.v, 0% .‘ ;-31 A
Signature, Date

000270
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3M ENVIRONMENTAL LABORATORY
E02-1039

IM SPECIALTY MATERIALS MANUFACTURING DIVISION ANALYTICAL LABORATORY
Request # GID:71638

To: Lisa Stevenson - (8-5568) - ET&SS — 2-3E-09

From: Tom Kestner - (3-5633) - SMMD Analytical Lab - 236-2B-11

Subject: Characterization of TCR-618 by 'H-NMR and '’F-NMR Spectroscopy
Date: October 28, 2002

SAMPLE DESCRIPTION:

e TCR-618, lot H7568 from the Telomer project.
Nominal product = CF3(CF,),-CO,H, where average n = 7 (white solid).

Sample Spectra #'s Experiment Descriptions

TCR-618 H71638.GID.402 400 MHz 'H-NMR in acetone-dg solvent + p-HFX cross integration/internal std.

TCR-618 | F71638.GID.402/.403 | 376 MHz “F-WMR in acetone-d solvent + p-HFX cross integration/internal std.

OBJECTIVE:

This sample was subjected to a combination of 'H-NMR and '°’F-NMR spectral analyses to determine the
purity of the nominal product. Special emphasis was also placed on attempting to identify and quantify any
impurity components.

EXPERIMENTAL:

A portion of the sample was accurately weighed, spiked with a known amount of 1,4-bis(trifluoro-
methyl)benzene (p-HFX), and then totally dissolved in deuterated acetone (acetone-dg) for subsequent
analysis by NMR. A 400 MHz '"H-NMR spectrum and 376 MHz '’F-NMR spectra were acquired at room
temperature using a Varian UNITYplus 400 FT-NMR spectrometer. This sample preparation method
permitted the p-HFX to be used as either 1) a 'H/'°F-NMR internal standard to allow the calculation of the
absolute weight percent concentrations of specific components, or 2) a '"H/'’F-NMR cross integration
standard to permit the cross correlation of the relative 'H and '°F signal intensities for evaluation of the
overall sample composition.

RESULTS:

The 'H-NMR and 'F-NMR spectral data indicated this sample was a high purity form of the nominal
product, CF3(CF,),-CO;H, where the average value of n = 6.955. Small amounts of a few impurity
components were also assigned. A 'H/'°F-NMR cross integration analysis technique was then used to
calculate the relative weight percent concentrations of the identified comPonents. The qualitative and
quantitative compositional results that were derived from the single trial '"H/'°’F-NMR cross integration
analysis are summarized below in TABLE-1. The relative weight percent concentrations shown in
TABLE-1 should be very close to their respective absolute weight percent values assuming no water was
present in the sample. Trace amounts of a few other unassigned components were also detected in the
NMR spectra, but additional work would be needed in an effort to identify or quantify these other
components.

Copies of the NMR spectra are attached with the paper copy of this report for your reference. If you have
any questions about these results, please let e know.

Exact Copy of Original-
LYIC . 10[31 o
Initia) Dats
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3M ENVIRONMENTAL LABORATORY
E02-1039

October 28, 2002 3M SMMD Analytical Lab Request # GID:71638

. TCR-618, Lot H7568: Telomer Project

Tom Kestner

¢ Rick Payfer
Ron Purcell
William Reagen File Reference: 1s71638.GID.TCR-618_Lot H7568_Telomer Project.DOC/100

TABLE-1
Sample: TCR-618, Lot H7568 from the Telomer project.
Overall Compositional Results by 'H/'°F-NMR Cross Integration Analysis

Component Structures ' NMR Relative Weight% Concentrations
(single trial measurement)
CF53(CF;),-CO.H 98.02%
where average n = 6.955
Probable H-(CF;),-CO;H 1.10%
assume n = § for calculation purposes
Probable CF5(CF;),-CO;CH; 0.65%
where average n = 6.955
A probable cyclic ether 0.20%
Fo S
F
F F
LK
aspossible F F or similar
Total inorganic fluoride (at least 3-types), 0.021%
including some possible HF
Possible C,Haq+2 saturated aliphatic hydrocarbons 0.014%

1. Trace amounts of other unassigned components were also detected in the NMR spectra,

Page 2 of 2

Exact Copy of Original
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Date
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M ERJV!RONMENTAL LABORATORY
E02-1039

Certificate of Analysis
Nominal Product: CF;(CF),-CO,H, where average n~7
Heptadecafluorononanoic acid
Product Code: TCR-618, Lot H7568
October 28, 2002

Tom Kestner

The sample of TCR-618, lot H7568 was analyzed using a combination of '’F-NMR and '"H-NMR spectral
analysis techniques. The overall qualitative and quantitative compositional results that were derived from
these combined analyses are summarized below in TABLE-1.

TABLE-1

Sample: TCR-618, Lot H7568
Quantitative Compositional Results by Combined '°F/'H-NMR Spectral Analyses

Component Structures ' '"H/"’F-NMR
Relative Weight% Concentrations
(single trial analysis)
CF3(CF,),-CO,H <98.02%
where average n = 6.955 Purity
Probable H-(CF;),-CO;H 1.10%
assume n = 8 for calculation purposes
Probable CF;3(CF;),-CO,CHj3 0.65%
where average n = 6.955 :
A probable cyclic ether 0.20%
F oo CF
F F
F R
LK
aspossible F F or similar
Total inorganic fluoride (at least 3-types), 0.021%
including some possible HF
Probable C,Hjn+ saturated aliphatic hydrocarbons 0.014%

1. Trace amounts of other unassigned components were also detected in the NMR spectra.

E.‘m Copy of Origingy

- e

Daty

Page 1 of 1 File Reference: CofA_TCR-618_Lot H7568.doc
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Test Control and Reference Substance Log

3M ENVIRONMENTAL LABORATORY

E02-1039

0.1874g

Substance trade name [Nonadecafiuorodecanocic acid TCR Substance #

or reference #

Substance/chemical Nonadecafluorodecanoic acid TCR #

name:

Lot/batch #: R11K Received from: Oakwood Products Inc 4/2/99

M# ID#2264

Expiration date: 12/01/2010 Amount received (wt. or [25g, 43,3264 g gross wt.
vol):

Initials: JCP Date:

Number/size of 1/120 mL plastic bottle Shipper:

containers:

Candition: white solid MCH 07/22/93 MSDS (yin) [ @YTON

Retain |Date of Retain

' Archived/Substance Not Availabile.

Purity: 98.01%, updated 10/30/02 OK NMR analysis
Records received: MSDS, Certificate of Analysis

Location of synthesis, Unknown

fabrication, or derivation

records:;

Std Location/Storage: F19, Frozen

Molecutar Formula: C9F19CO0OH

Comments

Attachment(s)

TN-A-2451 prior to 4/27/99 JCP 04/27/99
Standard has been moved to Freezer 19 In room 347 KJD 06/06/00

Standard was stored at room temperature prior to 06/06/00. LAGC 12/19/00

x

sd036msds.pdf sd036cofa.pdf

000274
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3M E!?/V/RONMENTAL LABORATORY
E02-1039

IM SPECIALTY MATERIALS MANUFACT URING DIVISION ANALYTICAL LABORATORY

Request # GID:71638
To: Lisa Stevenson - (8-5568) — ET&SS — 2-3E-09
From: Tom Kestner - (3-5633) - SMMD Analytical Lab - 236-2B-11
Subject: Characterization of SD036 by '"H-NMR and '’F-NMR Spectroscopy
Date: October 28, 2002
SAMPLE DESCRIPTION:
e SD036, lot R11K from the Telomer project.
Nominal product = CF3(CF;),-CO,H, where average n ~ 8 (white powder).
Sample Spectra #'s Experiment Descriptions
SD036 H71638.GID.403 { 400 MHz 'H-NMR in acctone-ds solvent + p-HFX cross integration/internal std.
SD036 F71638.GID.404 | 376 MHz F-NMR in acetone-d, solvent + p-HFX cross integration/internal std.
OBJECTIVE:

This sample was subjected to a combination of '"H-NMR and '°F-NMR spectral analyses to determine the
purity of the nominal product. Special emphasis was also placed on attempting to identify and quantify any
impurity components.

EXPERIMENTAL:

A portion of the sample was accurately weighed, spiked with a known amount of 1,4-bis(trifluoro- -
methyl)benzene (p-HFX), and then totally dissolved in deuterated acetone (acetone-ds) for subsequent
analysis by NMR. A 400 MHz 'H-NMR spectrum and a 376 MHz *F-NMR spectrum were acquired at
room temperature using a Varian UNITYpius 400 FT-NMR spectrometer. This sample preparation method
permitted the p-HFX to be used as either 1) a 'H/'*F-NMR internal standard to allow the calculation of the
absolute weight percent concentrations of specific components, or 2) a 'H/'*F-NMR cross integration
standard to permit the cross correlation of the relative 'H and '°F signal intensities for evaluation of the
overall sample composition.

RESULTS:

The '"H-NMR and '?F-NMR spectral data indicated this sample was a relatively high purity form of the
nominal product, CF3(CF2),-CO;H, where the average value of n =7.85. Small amounts of a few impurity
components, including probable isomers, were also assigned. A 'H/'°F-NMR cross integration analysis
technique was then used to calculate the relative weight percent concentrations of the identified
components. The qualitative and quantitative compositional results that were derived from the single trial
'H/'’F-NMR cross integration analysis are summarized below in TABLE-1. The relative weight percent
concentrations shown in TABLE-1 should be very close to their respective absolute weight percent values
assuming no water was present in the sample. Trace amounts of a numerous other unassigned components
were also detected in the '’F-NMR spectrum, but additional work would be needed in an effort to identify
or quantify some of these other components.

Copies of the NMR spectra are attached with the paper copy of this report for your reference. If you have
any questions about tliese results, please let me know.

Exact Copy of Original
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QOctober 28, 2002

Tom Kestner
c: Rick Payfer
Ron Purcell
William Reagen

3M ENVIRONMENTAL LABORATORY
E02-1039

3M SMMD Analytical Lab Request # GID:71638
. SD036, Lot R1 1K: Telomer Project

File Reference: 1s71638.GID.SD036_Lot R11K_Telomer Project. DOC/101

TABLE-1

Sample: SD036, Lot R11K from the Telomer project.
Qverall Compositional Results by 'H/'°F-NMR Cross Integration Analysis

Component Structures ' NMR Relative Weight% Concentrations
(single trial measurement)
CF;(CF2),-COzH 98.01%
where average n = 7.85
Probable CF1(CF2)x-CF(CF3)-<(CF2),-CO;H 1.41%
where x#0 and assume x+y = 5.85 for calculation purposes
Probable (CF3),-CF-(CF3),-CO:H 0.36%
assume n=5.85 for calculation purposes
Probable 0.12%
F_ F } ﬁ
r f [ R N on
F
Id
F F
F F
assume n=3.85 for calculation purposes
Probable 0.060%
o)
F F
e r %L
F F e CF, la OH
F F :
F F
assume n=2.85 for calculation purposes
Probable C,H2,+2 saturated aliphatic hydrocarbons 0.026%
Total inorganic fluoride 20.0095%

1. Trace amounts of numerous other unassigned corrponents were also detected in the *’F-NMR spectrum.

Exact Copy of Original
LK _iqz |
Initial Dats
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OFKWOOD PRODUCTS Fax:803-739-6957 Feb J BHUFOMENE LA
: SD~03

QOakwood Products, Inc.
1741 Old Dunbar Road

West Columbfa, SC 29172
Phone (803) 739-8800

Fax (303) 739-6957

CERTIFICATE OF ANALYSIS

Date:  11-Feb-00
Material: Nonadecafluorodecanoic acid

CasNo.:  [335-76-2)

Lot No.: R11K

Assay: Products more volatile than Perfluorodecanoic aied  <1%
Perfluorodecaonic acid  98% min.
Products less volatile than Perfluorodecanoic acid <1%

Appearance:  White solid

Exact Copy of Original

3 - Q,
Melting Point: ~ 83-85°C Y g2
Inital  Date

27 q, Page Wzs



3M ENVIRONMENTAL LABORATORY

000278

E02-1039
USE LOG
Nonadecafluorodecanoic acid
Nonadecafluorodecanoic acid
* 8D036
Gross Wt.Nol. Amnt, Gross wtfvol Purpose (enter standard number Balance | Balance | initials Date
Before withdrawn after or reason for removal) ID D
withdrawal {mass or vol) withdrawal 1 2
Balance ID 1 | Balance ID 2 | Balance ID 1
33.9944g 0.1196g 33.8784g standard 02022.90 14 RWW 07/02/2002
Exact Copy of Original

ol
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3IM ENVIRONMENTAL LABORATORY
£02-1039

SINGLE COMPONENT PREPARATION LOG

Date: 7/1 /.0 2
Analyst: k & A)

Description: LPF N4EH 5 /E( 24

Book No. 02022
Page No. 20

Stock Number; 3 E Q é ié

Weight or Voiume

Used: / ﬂ-’? / A ﬁ—

Concentration or

Purity: 9&7 he

Corrected Weight: / 01 20 &,ﬁ

Final Volume: / 00 Ly /

Storage Location: Z " J é &/

Balance ID: 2/

Qther Comrection

Factors: /‘/ /4'

Solvent and TN-A
Number. _&ZZAMLM&U

Final Concentration: / 20 ram

Expiration Date: / /Z /0 J’

Exact Copy of Original

“nc  _iof afo
lnitial Date

Reviewed by: ,fair;] J‘O’L&«M‘.}D.Z / n / 03~
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3M ENVIRONMENTAL LABORATORY

E02-1039
Test Contro! and Reference Substance Log
Substance trade name |[Perfluoroundecanoic acid TCR Substance # TCR-619
or reference #
Substance/chemical Perfluoroundacanacic acid TCR# TCR-619
name:
Lotbatch #: U11N Received from: Oakwood products
M # NA
Expiration date: Amount received (wt. or 5 g
vol).

Initials: OK Date: 07/19/2002
Number/size of 1-10ml amber glass vial Shipper: Courier
containers:
Condition: white crystals MSDS (y/n) YU)N
Retain __ [Date of Retain {
() Archived/Substance Not Available |
Purity: —T>99% LAS 07/25/02
Records received: MSDS

Certificate of Analysis LAS 07/25/02
Location of synthesis, Oakwood products
fabrication, or derivation
records:
Std Location/Storage: Room Temp, TCR-C01
Molecular Formula: C11HF2102
Comments Shipping comments: Harmful solid, No 3M ID# - must ship ground small quantity exception

(30 mL/g or less per vial). LAS 10/02/02
Attachment(s)

TCR-619.pdf

Exact Copy of Original
Initia} Date

- — 7
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3M ENVIRONMENTAL LABORATORY
E02-1039

3M SPECIALTY MATERIALS MANUFACTURING DIVISION ANALYTICAL LABORATORY

Request # GID:71638
0; Lisa Stevenson - (8-5568) — ET&SS - 2-3E-09

From: Tom Kestner - (3-5633) - SMMD Analytical Lab - 236-2B-11
Subject: Characterization of TCR-619 by 'H-NMR and PF-NMR Spectroscopy
Date: October 29, 2002

SAMPLE DESCRIPTION:
s TCR-619, lot UL1N from the Telomer project.
Nominal product = CF3(CF2)s-CO2H, where average n » 9 (white powder).

Sample Spectra #'s Experiment Descriptions

TCR-619 H71638.GID.404 | 400 MHz 'H-NMR in acetone-d,, solvent + p-HFX cross integration/internal std.

TCR-619 F71638.GID.405 | 376 MHz PENMR in acetone-dg solvent + p-HFX cross integration/internal std.

OBJECTIVE:

This sample was subjected to a combination of 'H-NMR and '°F-NMR spectral analyses to determine the
purity of the nominal product. Special emphasis was also placed on attempting to identify and quantify any
impurity components.

EXPERIMENTAL:

A portion of the sample was accurately weighed, spiked with a known amount of 1,4-bis(trifluoro-
methyl)benzene (p-HFX), and then totally dissolved in deuterated acetone (acetone-de) for subsequent
analysis by NMR. A 400 MHz 'H-NMR spectrum and a 376 MHz 1°F-NMR spectrum were acquired at
room temperature using a Varian UNITYplus 400 FT-NMR spectrometer. This sample preparation method
permitted the p-HFX to be used as either 1) a "H/"’F-NMR internal standard to allow the calculation of the
absolute weight percent concentrations of specific components, or 2) a 'H/"F-NMR cross integration
standard to permit the cross correlation of the relative 'H and '°F signal intensities for evaluation of the
overall sample composition.

RESULTS:

The 'H-NMR and '°F-NMR spectral data indicated this sample was a relatively high purity form of the
nominal product, CF3(CF,),-CO,H, where the average value of n = 8.63. Small amounts of a few impurity
components, including probable isomers, were also assigned. A '"H/'°F-NMR cross integration analysis
technique was then used to calculate the relative weight percent concentrations of the identified
components. The qualitative and quantitative compositional results that were derived from the single trial
'H/'°F-NMR cross integration analysis are summarized below in TABLE-1. The relative weight percent
concentrations shown in TABLE-1 should be very close to their respective absolute weight percent values
assuming no water was present in the sample. Trace amounts of numerous other unassigned components
were also detected in the '’F-NMR spectrum, but additional work would be needed in an effort to identify
or quantify some of these other components.

Copies of the NMR spectra are attached with the paper copy of this report for your reference. If you have
any questions about these results, please let me know.

Exact Copy of Original

Page | of2
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October 29, 2002

Tom Kestner

c Mark Ellefson
Rick Payfer
Ron Purcell
William Reagen

3M ENVIRONMENTAL LABORATORY
E02-1039

IM SMMD Analytical Lab Request # GID:71638
.TCR-619, Lot Ul IN: Telomer Project

File Reference: 1s71638.GID.TCR-619_Lot Ul IN_Telomer Project. DOC/101

TABLE-1
Sample: TCR-619, Lot U11N from the Telomer project.
Overall Compositional Results by 'H/'"F-NMR Cross Integration Analysis

Component Structures ' NMR Relative Weight% Concentrations
(single trial measurement)
CF3(CF,),-CO.H 1 96.4%
(where average n=8.63)
Probable internal branched isomers 2.6%
CF3(CF3)x-CF(CF3)-(CF2)y-CO:H
(where x#0 and assume x+y = 6.63 for calculation purposes)
Probable trans-olefins of general form: 0.89%
trans-CF3(CF;)x-CF=CF-(CF2),-CO.H
(assume x+y = 6.63 for calculation purposes)
Possible terminal isopropyl branched isomers 0.12%
(CF3),-CF-(CF2)s-CO-H
(assume n=6.63 for calculation purposes)
Probable C,H;n2 saturated aliphatic hydrocarbons 0.032%
Total inorganic fluoride 20.0017%

1. Trace amounts of numerous other unassigned components were also detected in the "F-NMR spectrum.

Exact Copy of Original

Crnc 134
initial  pate

Page 2 of 2
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M ENVIRONMENTAL LABORATORY
E02-1039

Certificate of Analysis

Nominal Product: CFy(CF,),-CO:H, where averagen~9
Perfluoroundecanoic acid
Product Code: TCR-619, Lot U1IN
October 29, 2002

The sample of TCR-619, lot U11N was analyzed using a combination of "YF-NMR and 'H-NMR si:ectral
analysis techniques. The overall qualitative and quantitative compositional results that were derived from
these combined analyses are summarized below in TABLE-1.

TABLE-1
Sample: TCR-619, Lot UlIN
Overall Compositional Results by Combined YF/'H-NMR Spectral Analyses

Component Structures ! 'H/"’F-NMR
Relative Weight% Concentrations
(single trial analysis)
CF;(CF2),-CO.H <96.4%
(where average n = 8.63) Purity
Probable internal branched isomers 2.6%

CF;3(CF;)«-CF(CF3)-(CF,)y-CO.H
(where x=0 and assume x+y = 6.63 for calculation purposes)

Probable trans-olefins of general form: 0.89%
trans-CF3(CF;)x-CF=CF-(CF;),-COH
(assume x+y = 6.63 for calculation purposes)

Possible terminal isopropyl branched isomers 0.12%
(CF3);-CF~«(CF3),-COH
(assume n=6.63 for calculation purposes)

Probable C,H,,.> saturated aliphatic hydrocarbons 0.032%

Total inorganic fluoride 20.0017%

1. Trace amounts of numerous other unassigned components were also detected in the "F-NMR spectrum.

Tom Kestner
Exact Copy of Original
@ 1o/
Initial Datg

Page 1 of | File Reference: CofA_TCR-619_Lot UliN.doc
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A3 IM ENVIRONMENTAL LABORATRRY

Oakwood Products, Inc.

1741 Old Dunbar Road
West Columbia, SC 29172
Phone (503} 739-8800

Fax (803) 739-6957

CERTIFICATE OF ANALYSIS

Date:  15-Jul-02
Material:  Perfluoroundecanoic acid
Cat.No.: 2265
Cas No.:  [4234-23-5]

Lot No.: U1IN

Assay: 99+ by NaOH titration

Appearance: white solid el
. Exact Copy of Origingl
Melting Point:  92-98°C LonC ol 3”(;:_.

Yumei Yan

QC Managgr

4
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3M ENVIRONMENTAL LABORATORY

E02-1039
USE LOG
Parfluoroundecanoic acid
Parfluoroundecanoic acid
TCR-619
Gross Wt./Vol. Amnt. Gross wtivol Purpose (enter standard number Balance | Balance | Initials Date
Before withdrawn after or reason for removal) ID D
withdrawal (mass or vol) withdrawal 1 2
Balance |D 1 | Balance D 2 | Balance D 1
15.52649 0.0691g 15.4573g standard 02040-65 14 RWW  |08/29/2002
Exact Copy of Original
Qe g
Initial Date

Page 193 of 225




3M ENVIRONMENTAL LABORATORY
E02-1039

SINGLE COMPONENT PREPARATION LOG
Date: 9 / 1}/0 2 Book No. 02 040

Page No. 65
Analyst: )(Mh/
Description: //r //u.lMI L AK/QZ

Stock Number: TrXR-C/9

Wheight or Volume
Used: 2 Oz 2K BalancelD:____ 9 / ¢/
7
Concentration or : Other Correction
« Purity: }/ A" Factors: 2 A_
Solvent and TN-A
Corrected Weight: 2. 0¢ 72 g Number: 77‘ ) ,¢ / TA-A-LLY 1/

Final Volume: Chur / Final Concantration: /£ S/ » nas

Storage Locatlon: ,7 Aa/ pﬁu -~ .——ﬂ—-\ 7 ;:.l,p Expiration Date: ,,2 /;'_4 / Y/ _)7

Exact Copy of Original
(ing W/ /oo
Initial Date
Reviewed by: %‘an D ) ol )17.1.
gnaturs, Date
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M E'I‘VVIRONMENTAL L ABORATORY
E02-1039

Test Control and Reference Substance Log

name:

Substance trade name [Perfluorododecanoic acid TCR Substance # |sDo3a7
or reference #
Substance/chemical Perfluorododecanoic acid TCR # TCR-37

Lot/batch #: R24K Received from: Oakwood Products Inc 4/2/99
3M # ID#2266
Expiration date: 12/01/2010 AT)Ount received (wt. or [25g, 43.4548 g gross wt.
vol):
Initials: Date: 04/27/1999
Number/size of 1/120 mL plastic bottle Shipper: N/A
containers:
Condition: white powder MCH 07/22/99 MSDS (y/n) @YON
Retain

0.2159g ‘ ‘ |Date of Retain {10/18/1999
()’ Archived/Substance Not Available-

Purity:'

99.65% updated 16/30!02 OK, NMR analysis

Records received:

MSDS, Certificate of Analysis

Location of synthesis, Unknown
fabrication, or derivation

records:

Std Location/Storage: F19, Frozen
Molecular Formula: C11F23COO0H

Comments TN-A-2453 prior to 4/27/199 JCP 04/27/99
Standard has been moved to Freezer 19 in room 347 KJD 06/06/00
Standard was stored at room temperature prior to 06/06/00. LAC 12/19/00
Shipping comments: Irritant, no shipping information - ship as small quantity exception.
LAS 10/02/02
Attachment(s) .

S

sd037msds.pdf sd037cofa.pdf NMR SD037.pdf

000287/

Exact Copy of Original

Initia} Dats
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3M ENVIRONMENTAL LABORATORY
E02-1039

3M SPECIALTY MATERIALS MANUFACTURING DIVISION ANALYTICAL LABORATORY

Request # GID:71638
To: Lisa Stevenson - (8-5568) — ET&SS —2-3E-09
From: Tom Kestner - (3-5633) - SMMD Analytical Lab - 236-2B-11
Subject: Characterization of SD037 by '"H-NMR and ’F-NMR Spectroscopy
Date: October 28, 2002
SAMPLE DESCRIPTION:
+ SD-037, lot R24K from the Telomer project.
Nominal product = CF3(CF,)s-CO,H, where average n = 10 (white powder).
Samples Spectra #'s Experiment Descriptions
SD037 H71638.GID.405 | 400 MHz 'H-NMR in acetone-ds solvent + p-HFX cross integration/internal std.
SD037 F71638.GID.406 | 376 MHz "I*-NMR in acetone-ds solvent + p-HFX cross integration/internal std.
OBJECTIVE:

This sample was subjected to a combination of "H-NMR and '’F-NMR spectral analyses to determine the
purity of the nominal product. Special emphasis was also placed on attempting to identify and quantify any
impurity components. :

EXPERIMENTAL:

A portion of the sample was accurately weighed, spiked with a known amount of 1,4-bis(trifluoro-
methyl)benzene (p-HFX), and then totally dissolved in deuterated acetone (acetone-dg) for subsequent
analysis by NMR. A 400 MHz 'H-NMR spectrum and a 376 MHz 'F-NMR spectrum were acquired at
room temperature using a Varian UNITYplus 400 FT-NMR spectrometer. This sample preparation method
permitted the p-HFX to be used as either 1) a 'H/"*F-NMR internal standard to allow the calculation of the
absolute weight percent concentrations of specific components, or 2) a '"H/'°F-NMR cross integration
standard to permit the cross correlation of the relative 'H and '°F signal intensities for evaluation of the
overall sample composition.

RESULTS:

The 'H-NMR and '’F-NMR spectral data indicated this sample was a high purity form of the nominal
product, CF3(CF,),-CO,H, where the average value of n = 10.042. Small amounts of a few impurity
components, including probable isomers, were also assigned. A 'H/'’F-NMR cross integration analysis
technique was then used to calculate the relative weight percent concentrations of the identified
components. The qualitative and quantitative compositional results that were derived from the single trial
'H/'°F-NMR cross integration analysis are summarized below in TABLE-1. The relative weight percent
concentrations shown in TABLE-1 should be very close to their respective absolute weight percent values
assuming no water was present in the sample. Trace amounts of a few other unassigned components were
also detected in the NMR spectra, but additional work would be needed in an effort to identify or quantify
these other components.

Copies of the NMR spectra are attached with the paper copy of this report for your reference. If you have
any questions about these results, please let e know.

Exact Copy of Original

Q‘ﬂ l()l‘:"’ !él/

initiadl  Dats
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3M ENVIRONMENTAL LABORATORY

E02-1039
October 28, 2002 3M SMMD Analytical Lab Request # GID: 71638
-8SD037, Lot R24K: Telomer Project
Tom Kestner
c Rick Payfer
Ron Purecll
William Reagen Filc Reference: 1s71638.GID.SD037_Lot R24K_Telomer Project.DOC/101
TABLE-1
Sample: SD037, Lot R24K from the Telomer project.
Overall Compositional Results by 'H/'’F-NMR Cross Integration Analysis
Component Structures ' NMR Relative Weight% Concentrations
(single trial measurement)
CF3(CF2),-CO.H 99.65%
where average n = 10.02
Probable (CF;)z-CF-(CFz)n-COzH 0.13%
assume n=8 for calculation purposes
Possible CF3(CF;)x-CF(CF3)-(CF,)y-COH 0.088%
where x20, y#0 and assume x+y = 8 for calculation purposes
Probable chlorinated impurity, CI-CF,CF2-Ry, 0.049%,
possibly as C1-(CF),,-CO,H
Possible methyl ester impurity as 0.048%
CF;3(CF;),-CO,CH,
where average n = 10.02
Probable C,Haq+2 saturated aliphatic hydrocarbons 0.016%
Toluene 0.015%
1. Trace amounts of other unassigned components were also detected in the NMR spectra.
Exact Copy of Original
L |O]3)|m,
Initial Dats
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3M ENVIRONMENTAL LABORATORY
E02-1039

Certificate of Analysis
Nominal Product: CF3(CF2),-CO;H, where average n= 10
perfluorododecanoic acid
Product Code: SD037, Lot R24K
October 28, 2002
Tom Kestner

The sample of SD037, lot R24K was analyzed using a combination of "F-NMR and 'H-NMR spectral
analysis techniques. The overall qualitative and quantitative compositional results that were derived from
these combined analyses are summarized below in TABLE-1.

TABLE-1
Sample: SD037, Lot R24K
Quantitative Compositional Results by Combined F/'H-NMR Spectral Analyses

Component Structures ! "H/"F-NMR
Relative Weight% Concentrations -
(single trial analysis)

CF3(CF2),-CO;H <99.65%
where average n = 10.02 Purity
Probable (CF3);-CF-(CF2),-CO.H 0.13%
assume n=8 for calculation purposes
Possible CF3(CF2)x-CF(CF3)-(CF2),-C,H 0.088%
where x20, y#0 and assume x+y = 8 for calculation
purposes
Probable chlorinated impurity, CI-CF,CF2-Ry, 0.049%
possibly as Cl-(CF),;-CO,H
Possible methyl ester impurity as 0.048%

CF3(CF7)4~-CO,CHj3
where averagen =10.02

Probable C,Hansz saturated aliphatic hydrocarbons 0.016%

Toluene 0.015%

1. Trace amounts of other unassigned components were also detected in the NMR spectra.

Exact Copy of Original
L pf2) o
inilal " Date

Page 1 of ! File Reference: CofA_SD037_Lot R24K.doc
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ORKWOOD PRODUCTS Fax :803-738-6957 - Feb 84 FDOGRONMANTAL LAPOBATORY

%4

Oakwood Products, Inc.

1741 Old Dunbar Road
West Columbia, SC 29172
Phone {303} 739-8800

Fax (803) 739-6957

CERTIFICATE OF ANALYSIS
' |
Date:  11-Feb-00 :
Material: Perfluorododecanoic acid ;

Cat.No.: 2266

LotNo: R2K

Assay:  Products more volatile than Perfluorododecanoic acid < 2%
Perfluoradodecanic acid 96% min,
Products less volatile than Perfluorododecanoic acid  <2%

Appearance:  White solid

Melting Point:  107-109°C

Exact Copy of Original
G /3o
Inftial Dats
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3M ENVIRONMENTAL LABORATORY

0G0Z92

E02-1039
USE LOG
Perfluorododecanoic acid
Perfluorododecanoic acid
BDo037
Gross Wt./Val. Amnt. Gross wt/vol Purpose (enter standard number Balance [ Balance | Initials Date
Before withdrawn after or reason for removal) D D
withdrawal {mass or voi) withdrawal 1 2
Balance 1D 1 | Balance 1D 2 | Balance ID 1
42.57529 0.0796g 42.4956g standard 02040-55 014 RWW 08/29/2002
Exact Copy of Original

(AT

Initial

Datg
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3M ENVIRONMENTAL LABORATORY
£02-1039

SINGLE COMPONENT PREPARATION LOG
Date:  $/2 ?/p z Book No. 02 040

Page No. 55
Analyst: Z W A)

4

Description: ch éZumcl z‘,éagmg Ac“j‘ - /:1': Laz oo/l

Stock Number: S D P F7

Waeight ar Volume

Used: 2 O3 ¢ Balance ID: 9 /4
4
Concentration or Other Comection
Purity: /([ /1 Factors: /\/ /‘)‘
] Solvent and TN-A —_—
Corrected Weight: E oSz J}; Number:__ /T, ol — T AN - &£ |44
Final Volume: s/ Final Concentraton:  / / 2¢ et
Storage Location: [0V — € Expiration Date: A /}.9 / o .?
Exact Copy of Original
(Al LA/ o

Reviewed by: ‘ Zi;a ZL 5 ']i_"(Mﬂ )Dl 0“{22..
ignature, Data
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M EHI‘VVIRONMENTAL LABORATORY
E02-1039

Test Control and Reference Substance Log

Substance trade name [PFOS TCR Substance # SD018

or reference #

Substance/chemical Potassium Perfluorooctane TCR # TCR-18

name: Sulfonate FC-95

Lotbatch #: 217 Received from: lJo Dickes 8/10/98

M # 98-0211-0888-5

Expiration date: 08/31/2006 Anllount received (wt. or [160.0706g gross wt.
vol):

Initials: PMR Date: 04/07/1999

Number/size of 1/175 mL glass container Shipper: Unknown

containers:

Condition: white powder MCH-07/22/99 MSDS (y/n) |' YN

Retain 0.1733g {Date of Retain [10/18/1999

O Archived/Substance Not Available

Purity:

86.9% LAC 09/19/00

Records received:

NMR Results/Characterization #53030, MSDS KJD 02/29/00
Interim flnal report from Centre and Certificate of Analysis. LAC 04/26/01

Location of synthesis,
fabrication, or derivation
records:

98-0211-0888-5

Std Location/Storage:

F19, Frozen

Molecular Formula:

C8F17S03-K+

Comments

Environmental Lab Traceablitity number was TN-A-2130 PMR 04/07/99

Moved to cold storage (< 0C) on 05/16/00 LAC 05/16/00

Standard has been moved to Freezer 19 in room 347 KJD 06/06/00

Standard was stored at room temperature prior to 05/16/00. LAC 12/19/00
Shipping Codes: FC-S000-0185-6(<30 g on dry ice) LAC 06/14/01

Shipping Comments: Dangerous goods In excepted quantity of Class 6, UN2811.

Attachment(s)

REGULATED-TOXIC 98-0211-0888-5 (>30 g (1 oz sample)) Not on dry ice. LAC 01/08/02

*

sd018msds.pdf  sd018nmrreg53030.pdf  sd018nmrreq61517.p¢

E00-1682-COA-SD018-PFOS-Rev3

Exact Copy of Origing

C-[ZL ’Dlil [o_
L™
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3M EI;IVIRONMENTAL LABORATORY
E02-1039

\Centre Analytical Laboratories, Inc.

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

INTERIM CERTIFICATE OF ANALYSIS
Revision 3
Centre Analytical Laboratories COA Reference #: 023-018A
3M Product: PFOS, Lot 217
Reference #: SD-018
Purity: 86.9%

Exact Copy of Odgihal

G

Test Name Specifications Result
Purity’ , 86.9%
Appearance White érystalline 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. 1.439 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) 1.91 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’
Inorgamc Anions (IC)
Chloride 1. <0.015 wt./wt.%
2. Fluoride 2. 0.59 wt/wt.%
3. Bromide 3. <0.040 wt/wt.%
4. Nitrate 4. <0.009 wt./wt.%
5. Nitrite 5. <0.006 wt./wt.%
6. Phosphate 6. <0.007 wt./wt.%
7. Sulfate! 7. 8.76 wt/wt.%
Organic Acids * (IC)
1. TFA 1. <0.1 wt./wt.%
2. PFPA 2. <0.1 wt./wt%
3. HFBA 3. 0.10 wt./wt.%
4. NFPA 4. 0.28 wt/wt.%
Elemental Analysis’:
1. Carbon 1. Theoretical Value = 17.8% 1. 1248 wt/wt.%
2. Hydrogen 2. Theoretical Value = 0% 2. 0.244 wt/wt%
3. Nitrogen 3. Theoretical Value = 0% 3. L74 wt/wt%
4. Sulfur 4, Theoretical Value = 5.95% 4. 8.84 wt./wt.%
5. TFluorine 5. Theoretical Value = 60% 5. 54.1 wt/wt.%
COA023-018A Page 1 of 3

G002935
Page 203 of 225
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M éXIVIRONMENTAL LABORATORY
£02-1039

\Centre Angl._ltical Laboratories. Inc.

3048 Research Drive State Coliege, PA 16801 www.centrelab.com
. Phone: (814) 231-8032 Fax: (814) 231-1253 or (814) 231-1580

INTERIM CERTIFICATE OF ANALYSIS

Revision 3
Centre Analytical Laboratories COA Reference #: 023-018A

Date of Last Analysis: 08/31/00
Expiration Date: 08/31/06
Storage Conditions: Frozen <-10°C

Re-assessment Date: 08/31/06

'Purity = 100% - (sum of metal impurities, 1.45% +LC/MS impurities, 8.41%+Inorganic
Fluoride, 0.59%+NMR impurities, 1.905%+organic acid impurities, 0.38%+POAA,
0.33%)
Total impurity from all tests = 13.07%
Purity = 100% - 13.07% = 86.9%

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

3purity by DSC is generally not applicable to materials of low purity. No endotherm was
observed for this sample.

4Sulfur 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 SQ, is not considered an impurity.

STFA Trifluoroacetic acid
HFBA Heptafluorobutyric acid
NFPA Nonafluoropentanoic acid
PFPA Pentafluoropropanoic acid

STheoretical value calculations based on the empirical formula, CsF}4S O K" (MW=538)

This work was conducted under EPA Good Laboratory Practice Standards (40 CFR 160).
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\Centre Analytical Laboratories, Inc.

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

INTERIM CERTIFICATE OF ANALYSIS

Revision 3
Centre Analytical Laboratories COA Reference #: 023-018A

LC/MS Purity Profile:
Impurity wt./wt. %
C4 1.22
Cs 1.33
C6 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 resuli from the C4
and C6 standard curves. Likewise, the C7 value was calculated using the average result

from the C6 and C8 standard curves.

Prepared By: ;:2 L0/r fol

Charles Sim Date
Scientist, Centre Analytical Laboratories

Reviewed By: GL M W;’ /”(///9/

hn Flaherty Date
Laboratory Manager, Centre Analytical Laboratories
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3M ENVIRONMENTAL LABORATORY
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USE LOG
PFOS
botasslum Perfluorooctane Sulfonate FC-95
5D018
Gross Wt./Vol. Amnt. Gross wtivol Purpose {enter standard number Balance | Balance | Initials Date
Before withdrawn after or reason for removal) 1D [}
withdrawal (mass or vol) withdrawal 1 2
Balance !D 1 | Balance ID 2 | Balance ID 1

140.4480g 0.0814g 140.3668L standard 02022-56 14 RWW 05/13/2002

. L0098
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SINGLE COMPONENT PREPARATION LOG
Date: <, //J/pg, Book No. 02022

Page No. 56
Analyst: 2},/,,)

Description: f F es J/ P ,!

Stock Number . $ 0 0¥

Waeight or Volume
Used: &S, Omg Balance ID: gt
Concentration or Other Correction
Purity: 5t:9 To Factors: 0, 275
Solvent and TN-A

Corrected Weight P2, TG 2 Number: /7( ok //’\A/-/}’ﬂ& 544

Final Volume: S Du / Final Concentraton:___ / 5 /% LA
Storage Location: K 1A Explration Date: (! /j 5 / o1
Exact Cogy of Original
Linc 45
Initial Dats

Reviewed by: ‘ z)u A S‘WOD\ 0\4, g;,lo).
ature,
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STUDY PROTOCOL

STUDY TITLE

Analysis of Endogenous Fluorochemicals in Normal Pooled Human Serum and Plasma

SPONSOR
William K. Reagen, Ph.D

DATA REQUIREMENT
40 CFR Part 792

TESTING FACILITY

3M Environmental Laboratory
Building 2-3E-09
935 Bush Avenue
St Paul, MN 55106

LABORATORY STUDY IDENTIFICATION
3M Environmental Study Number E02-1039

NUMBER OF PAGES
10

Exact Copy of Qriginal
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3IM ENVIRONMENTAL LABORATORY
E02-1039

£02-1039

STUDY IDENTIFICATION

Analysis of Endogenous Fluorochemicals in Normal Pooled Human Serum and Plasma

SPONSOR

STUDY DIRECTOR

TEST FACILITY

PRrROPOSED STUDY TIMETABLE

Experimental Start Date
Experimental Termination Date

IM Environmental Laboratory

William Reagen, Ph.D.

3M Environmental Laboratory
935 Bush Avenue, Building 2-3E-09

- St. Paul, MN 55106

(651)778-6565

Mark E. Ellefson

3M Environmental Laboratory

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

(651)778-5405

3M Environmental Laboratory
935 Bush Avenue, Building 2-3E-09
St. Paul, MN 55106

10 October 2002
01 November 2002

Exact Copy of Original

C"V( ‘c,! Lzl ! @
Initial Date
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1.0

Introduction and Purpose/Objective

1.1

2.0

The purpose of this study is to quantify perfluorohexanoic acid (C6),
perfluorcheptanoic acid (C7), pentadecafluorooctanoic acid (C8),
heptadecafluorononanoic acid (C9), nonadecafluorodecanoic acid (C10),
perfluorodecanoic acid (C11), perfluorododecanoic acid (C12),
tetrahydroperflucrooctane suifonate (THPFOS), tetrahydroperfluorodecane
sulfonate (THPFDS), and perfluorooctanesulfonate (PFOS) in normal pooled
human serum and plasma. This study does not have a typical test substance that is
dosed onto a specific controlled test system as per a conventional GLP study.

Regulatory Compliance

2.1

3.0

This study will be conducted in accordance with the United States Environmental
Protection Agency Good Laboratory Practice Regulations for the Toxic
Substances Control Act, 40 CFR 792.

Test Substances

3.1

Preliminary screening indicates that the test compounds listed below are present
as endogenous material in normal pooled human serum and plasma. Information
pertaining to traceability, source, physical description, and storage conditions is
not available for these compounds as they exist in biological matrices.

Test Substances

Test Substance Formula
Perfluorohexanoic Acid CeF1,COOH
Tetradecafliuorohaptanioc Acid CoF13COOH
Pentadecafluorooctanoic Acid CiF1sCO0H
Heptadecafluorononanoic Acid CsFzCOOH
Nonadecafluorodecanoic Acid CeF1sCOOH
Perfluoroundecanoic Acid C1oF2:COOH
Perfluorododecanoic Acid C11F23COOH
1H,2H,3H,4H-perflucrooctanesuffonate CaHsF 13055
1H,2H,3H,4H-perflusrodecane sulfonate CraHsF1y0sS
Potassium Perfluorooctanesulfonate CsF17SOsK"
Exact Copy of Original
VK _ i 3d o
initial
3M Environmental Laboratory Page 3 of 10
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4.0 Reference Substances
Reference Substances
Reference Traceability Physical Storage
Substance Formula # Source Description Purity Conditions
Perfluorchexanoic y SMM* Colarless v
Acid CsF 1 COOH TCR-047 236-1B-10 Liquid TBD Frozen
Tetradecaflioro | oz coon | TCR267 |  Aldrich Clear | 4959, Frozen
heptanioc Acid Crystals :
Pentadecaflucro ] Oakwood White o Ambient
octanoic Acid C+F15COOH TCR-617 Products Crystals >97% Temperature
Heptadecaftuoro Oakwood White Ambient
nonanoic Acid C4F12COOH TCR-618 Products Crystals >99% Temperature
Nonadecafluora , Oakwaod . . -
decanoic Acid CoF wCOOH TCR-038 Products White Solid 98% Frozen
Perfluoroun g Oakwood White o, Ambient
decanoic Acid C1oFziCOOH TCR-619 Products Crystals >99% Temperature
Perflucrodo ' Oakwood White
decanoic Acid CuFnCOOH TCR-037 Products Powder 86% Frozen
1H,2H,3H 44~
o ' SynQuest White
perfluorooctane CaHsF 3038 TCR-343 Labs Powder TBD Frozen
sulfonate
1H,2H,3H ,4H- . M
Y Pace White Ambient
pe'f:‘l‘]?f?:;:ane CroHsF1r0sS TCR-627 Analytical Crystals 94.7% Temperature
Potassium ,
e SMM* White
Perfluorooctane CoFiSO K TCR-018 | o6 1R10 Powder 86.9% Frozen
suifonate

*Documentation of the method of synthesis is located at the source.

**+A sample of the reference substance has been sent for characterization

5.0 Test System

Test Systems
TEST SYSTEM: SQURCE TRACEABILITY
Pooled Human Serum | Sigma-Aldrich, Milwaukee, W TCR-689
Lampire Biological Laboratories, y
Pocled Human Serum Pipersville, PA TCR-688 Bt
i act Copy of Origi
Pooled Human Serum Bioresource Technalogy, Inc., Fort TCR-687 ) y ! ginal
Lauderdale, FL ( (ﬁ( ‘0[3‘. 'O\_
Pooled Human Serum Golden Waest Blocl:c:glcals. Temecula, +CR-690 \Wﬂal L Daty
3M Environmental Laboratory Page 4 of 10 -
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TEST SYSTEM: TRACEABILITY

meire Biological Laboratie.
Pooled Human Plasma Pipersville, PA TCR-685
Pooled Human Plasma Golden West Biolcogicals, Temecula, TCR-684
Pooled Human Plasma Innovative Resealn\'f'h, Inc., Southield, TCR-683
Pooled Human Plasma Central China TCR-674

5.1 Justification of the test system. Based on preliminary testing, normal pooled .
serum and plasma contain endogenous levels of the test analytes.

5.2 Identification of Test System. Samples shall be identified by the study number,
date of initial preparation, test substance or test system, sample number, replicate
number (if applicable), analyst(s), and project leader.

6.0  Surrogate Matrix

Surrogate Matrix

SURROGATE MATRIX: SOURCE TRACEABILITY

Rabbit Serum Sigma-Aldrich TCR-686

6.1  Justification of the Surrogate Matrix. Based on preliminary testing, normal
pooled rabbit serum contains very low endogenous levels of the test analytes and
is thereby suitable for use as a surrogate matrix.

6.2  Identification of Surrogate Matrix. Samples shall be identified by the study
number, date of initial preparation, test substance or surrogate matrix, sample
number, replicate number (if applicable), analyst(s), and project leader.

7.0  Analytical Methods

7.1  Analysis of the test and reference substances will be conducted in the 3M
Environmental Laboratory. The analyses will be conducted as described by 3M
Environmental Laboratory Method ETS-8-231, “Solid Phase Extraction and

Analysis of Fluorochemical Compounds from Biological matrices”.
Exact Copy of Original

L fof31)02
Initial Date

——— 4
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8.0

Data Quality Objectives

8.1

8.2

83

Absolute Recovery:

8.1.1 The absolute recovery of the method will be evaluated separately in
human serum and plasma and rat serum. For each matrix, the samples will
be fortified at two levels of (S00ppt and 5ppb). All samples will be
extracted through the method, and analyzed by comparison with external
calibration of non-extracted standards. The non-extracted standard
calibration curves will be prepared in methanol, and will consist of a
minimum of nine (9) levels, including a methanol blank. The best
appropriate regression will be used to describe this curve (for best
accuracy at all levels of the standards).

8.1.2 The accuracy (% recovery) and precision (%CV of the recoveries) will be
determined at each level, and for all levels combined. There is no control
limit for accuracy; precision must be better than 15% at each level.

Calibration: Calibration curves will be prepared from extracted matrix standards,
in Chinese plasma and rabbit serum. The curves will consist ef a minimum of
nine (9) levels and a matrix blank. The equation will be determined by regression
analysis using the peak areas of the analyte. The accuracy of each level will be
verified. Any level outside 75% - 125% of nominal must be deactivated, and
regression re-calculated, except the LLOQ which must be within 30% of nominal.
All levels must show a response greater than twice that of the blank. A maximum
of four (4) levels may be deactivated in any one set, or the set will be re-analyzed.

Limits of Quantitation (LOQ): The lower limit of quantitation (LLOQ) will be
determined for each analyte. The level determined as the LLOQ must show a
recovery within 75% - 125% for the analytes and must show a response greater
than twice that of the blank. These limits will be determined during the course of
the study and documented in the raw data. Should the LLOQ level calibration be
de-activated in a particular set, the practical limit of quantitation for this set will
be raised to the next acceptable level. Samples below the practical LOQ of that
set will be reanalyzed until quantitated in a set including the validated LLOQ.

The upper limit of quantitation (ULOQ) will be determined in serum and plasma.
The level determined as the ULOQ must show a recovery within 75% - 125% for
the analytes. These limits will be determined during the course of the study and
documented in the raw data. Should the ULOQ level calibration standard be de-
activated in a particular set, the practical limit of quantitation for this set will be
lowered to the next highest acceptable level.

Any sample with an area greater than 110% of the highest acceptable standard

will need to be diluted into the range of the calibration curve. If samples are Exact Copy of 0 riginal

diluted into the range of the curve during analyses and enough sample remains, a

post-run dilution validation will be performed to verify saniple values. To (ﬂ.;

o’
it
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perform the dilution validation, one sample will be separated into two
representative samples (i.e. two 1 mL aliquots for fluid samples or two 1 gram
amounts for tissue samples) then diluted using two procedures. The first
procedure consists of diluting the sample with additional matrix prior to
extraction (sera adding sera), while the second procedure consists of diluting the
extract with solvent post-extraction (methanol extract adding additional methanol
solvent).

If the values are not within 15% of each other additional testing will be required
to determine which value is a correct representation of the sample concentration.

8.4  Use of Confirmatory Methods
Confirmatory methods are typically not needed with LC/MS/MS analysis.
8.5  Demonstration of Specificity

8.5.1 The identification of analytes will be substantiated by chromatographic
retention time, by the characteristic primary ion, the characteristic product
ion, and isomeric proportions (where applicable).

7.6  Control of Bias

Two levels of matrix fortifications, prepared at known concentrations of the test

substance and bracketing the anticipated range of the method will be evaluated to

determine recovery and to evaluate method performance. Reagent and matrix
blanks will be run with each set to evaluate the level of background interferences.

9.0  Statistical Methods and Calculations

9.1 Statistical methods for the analytical results will be limited to the calculations of
means, standard deviations, and relative standard deviations (as appropriate).

10.0 Report

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

10.1.1 Name and address of the facilities performing the study,

10.1.2 Dates upon which the study was initiated and completed.

10.1.3 A statement of compliance by the Study Director addressing any

exceptions to Good Laboratory Practice Standards. Bxact Copy of Original
10.1.4 A copy of the protocol, and any amendments and deviations. Lim_l 30
10.1.5 A description of the methods used to conduct the test(s). The report will Initia} Data

3M Environmentat Laboralory Page 7 of 10
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contain updated methods incorporating any changes or improvements.
10.1.6 A description of the test system.

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

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

10.1.9 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.

10.1.108tatistical methods used to evaluate the data, if applicable.

10.1.11The signed and dated reports of each of the individual scientists or other
professionals involved in the study, if applicable.

10.1.12The location where raw data and the final report are to be stored.

10.1.13 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.

10.2  Ifit 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, provide the reasons for the amendment, and will be signed
by the Study Director.
11.0 Quality Assurance
11.1  The 3M Environmental Laboratory Quality Assurance Unit will review the
protocol and audit study conduct, data, and the final report to determine
compliance with Good Laboratory Practice Standards and with 3M
Environmental Laboratory Standard Operating Procedures. The Quality
Assurance Unit will report all findings to the Sponsor Representative and the
Study Director.
12.0 Location of Raw Data, Records, and Final Report
12.1  Original data or copies thereof, will be available at 3M Environmental
Laboratory. 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 following signing of the final report.
12.2 The following raw data and records will be retained in the study folder in the Exact Copy of Origina)
archives according to 3M Environmental Laboratory SOPs. ,
12.2.1 Approved protocol arid amendments - ‘LB'A@‘

3IM Environmental Laboratory Page 8 of 10
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12.2.2 Study correspondence

12.2.3 Shipping records

12.2.4 Raw data

12.2.5 Approved final report (original signed copy)
12.2.6 Electronic copies of data

12.3  The following supporting records will be retained separately from the study folder
in the archives according to 3M Environmental Laboratory SOPs:
12.3.1 Training records
12.3.2 Calibration records
12.3.3 Instrument maintenance logs
12.3.4 Standard operating procedures, equipment procedures, and methods
13.0 Sample Retention
13.1 A portion of the reference substances used in the study will be retained in the
laboratory for a period of not less than 2 years after a report is issued.
13.2  Sample extracts will be retained and refrigerated for a period of not less than three
months from the time of analysis.
14.0 Protocol Amendments and Deviations
14.1 Amendments and deviations to the protocol will be in the form of written
amendments signed by the Study Director and the Sponsor 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.
15.0 Attachments
None
~
Qact Copy of Original
LIVK_ 1oz /5
Initial Dats
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Protocol Signature

3M ENVIRONMENTAL LABORATORY
E02-1039

E02-1039

Study Director:
. ?M/ /Yy /22

Mark E. Ellefson ™
3M Environmental Laboratory

Protocol Approval
Sponsor:

4

Date;

/ d//d/c.a_

William K. Reagen, Ph.D.
3M Environmental Laboratory

3M Environmental Laboratory

Date:

Exact Copy of Original

L 10/31/60
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Study Title
Analysis of Endogenous Fluorochemicals in Normal Pooled Human Serum and Plasma

PROTOCOL AMENDMENT NO. 1

Amendment Date:
October 31, 2002

Periorming Laboratory
3M Environmental Laboratory
Building 2-3E-09
935 Bush Avenue
St. Paul, MN 55144-1000

Laboratory Project Identification
3M Environmental Laboratory Study LIMS #E02-1039

Exact Copy of Original
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Protocol #£00-1311
Amendment 1

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

1, PROTOCOL READS: SECTION 8.1.1: The absolute recovery of the method will be evaluated separately in human
serum and plasma and rat serum. For each matrix, the samples will be fortified at two levels of (500ppt and Sppb).
All samples will be extracted through the method, and analyzed by comparison with external calibration of non-
extracted standards. The non-extracted standard calibration curves will be prepared in methanol, and will consist of
a minimum of nine (9) levels, including a methano! blank. The best appropriate regression will be used to describe
this curve (for best accuracy at all levels of the standards).

AMEND TO READ: The absolute recovery of the method will not be evaluated as the matrix effects render this type of
comparison limited in its usefulness.

REASON: A planned change in the study’s direction.

2. PROTOCOL READS: SECTION 8.2: Calibration: Calibration curves will be prepared from extracted matrix
standards, in Chinese plasma and rabbit serum. The curves will consist of a minimum of nine (9) levels and a matrix
blank.

AMEND TO READ: Calibration: Calibration curves will be prepared from extracted maizrix standards in Chinese
plasma. The curves will consist of a minimum of nine (9) levels. Reasons for not using one or more of these
standards in the construction of a calibration curve are up to the discretion of the analyst and will be documented in
the raw data.

REASON: The samples were run against 9 extracted standards without a blank, but not all of these standards were
used to construct the curve. Additionally rabbit curves were not includec in the data for this study.

3. PROTOCOL READS: SECTION 7.1: Analysis of the test and reference substances will be conducted in the 3M
Environmental Laboratory. The analyses will bs conducted as described by 3M Environmental Laboratory Method
ETS-8-231, “Solid Phase Extraction and Analysis of Fluorochemical Compounds from Biological matrices”.
AMEND TO READ: Analysis of the test and reference substances will be conducted in the 3M Environmental
Laboratory. The analyses will be conducted as described by 3M Environmental Laboratory Method ETS-8-231,
“Solid Phase Extraction and Analysis of Fluorochemical Compounds from Biological matrices”. Selected ion
monitoring will be used to detect the presence of the target analytes. The masses scanned will be documented in the
raw data and in the final report.

REASON: Add clarity.

4. PROTOCOL READS: SECTION 8.3 Any sample with an area greater than 110% of the highest acceptable
standard will need to be diluted into ths range of the calibration curve. If samples are diluted into the range
of the curve during analyses and enough sample remains, a post-run dilution validation will be performed to
verify sample values. To perform the dilution validation, one sample will be separated into two
representative samples {i.e. two 1 mL aliquots for fluid samples or two 1 gram amounts for tissue samples)
then diluted using two procedures. The first procedure consists of diluting the sample with additional
matrix prior to extraction (sera adding sera), while the second procedure consists of diluting the extract with
solvent post-extraction (methanol extract adding additional methanol solvent).

If the values are not within 15% of each other additional testing will be required to determine which value is
a correct representation of the sample concentration.

Exact Copy of Origina)
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AMEND TO READ: Any sample with an area greater than 110% of the highest acceptable standard will be reported as
>ULOQ.

REASON: The purpose of this study is to demonstrate the presence of the target analytes in pooled human serum and
plasma. It is more important to show that endogenous levels are detectable than to show specifically what those
levels are.

5, PROTOCO), READS: SECTION 1.1 The purpose of this study is to quantify perfluorohexanoic acid (C6),
perfluorcheptanoic acid (C7), pentadecafluorooctanoic acid (C8), heptadecafluorononanoic acid (C9),

nonadecafluorodecanoic acid (C10), perfluorodecancic acid (C11), perfluorododecanoic acid (C12),
tetrahydroperfluorooctane sulfonate (THPFOS), tetrahydroperfluorodecane sulfonate (THPFDS), and
perfluorooctanesulfonate (PFOS) in normal pooled human serum and plasma. This study does not have a typical test
substance that is dosed onto a specific controlled test system as per a conventional GLP study.

AMEND TO READ: The purpose of this study is to quantify perfluoroheptanoic acid (C7), pentadecafluorooctanoic
acid (CB), heptadecafluoroncnanoic acid (C9), nonadecafluorodecanoic acid (C10), perfluorodecanoic acid (C11),
perfluorododecanoic acid (C12), tetrahydroperfluorooctane sulfonate (THPFOS), tetrahydroperfluorodecane
sulfonate (THPFDS), and perflucrooctanesulfonste (PFOS) in normal pooled human serum and plasma. This study
does not have a typical test substance that is dosed onto a specific controlled test system as per a conventional GLP
study.

REASON:.The C, compound was eliminated from the study.

6. PROTOCOL READS: SECTION 3.1

Test Substances

Test Substance Formula
Perfluorohexanoic Acid CsF1:COOH
Tetradecafluoroheptanioc Acid CeF13COOH
Pentadecafluorooctanoic Acid C:F1sCOOH
Heptadecafluorononanoic Acid CsF17COOH
Nonadecafluarodecanoic Acid CoF1sCOOH
Perfiuoroundecanoic Acid C1oF21COOH
Perfluorododecanoic Acid C11FaCOO0H
1H,2H,3H,4H-perfluorooctanesulfonate CaHsF 12018
1H,2H,3H 4H-perfluorodecane sulfanate CigHsF 17018
Potassium Perfluorooctanesulfonate CaF17S0yK”

AMEND TO READ:

Test Substances

E:xact Copy of Origina

g

Test Substance Formula
Tetradecafluoroheptanioc Acid CsF13COOH
Pentadecafluorooctanoic Acid C7F1sCO0H
3M Environmental Laboratory Page 30of 6
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Heptadecafluorononanoic Acid CaF47COOH
Nonadecafluorodecanoic Acid CeF1sCOOH
Perfluoroundecanoic Acld C1oF2:COOH
Perfluorododecanoic Acid C11F23CO0H
1H,2H,3H,4H-perfluorooctanesulfonate CaHsF 13038
1H.2H,3H,4H-perflucrodacane sulfonata CioHsF 17035
Potassium Perfluorooctanesulfonate CoF17S0yK*
REASON: The C, compound was eliminated from the study.
7. PROTOCOL READS: SECTION 4.0
Reference Substances
Reference Traceabliity Physical . Storage
Substance Formula # Source Description Purity Conditions
Perfluorohexanoic SMM* Colorless e :
Acid CsF1#COCH TCR-047 236-1B-10 Liquid TBD Frozen
Telradecafluoro CsF13COOH TCR-267 Aldrich Clear 99.5% Frozen
heptanioc Acid " Crystais 2
Pentadecafluoro Qakwood White Ambient
octanaic Acid CiF1sCOOH TCR-617 Products Crystals >07% Temperature
Heptadecafluoro y Oakwood White o Ambient
nonanoic Acid Caf17COOH TCR-618 Products Crystals > 99% Temperature
Nonadecafluoro ’ Oakwood . .
decanoic Acid CsF15CO0H TCR-036 Products White Solid 98% Frozen
Perfluoroun Oakwaod White Ambient
decanoic Acid C1oF21COOH TCR-619 Products Crystals > 99% Temperature
Perfluorodo Oakwood White
decanoic Acid C11F2aCOOH TCR-037 Products Powder 96% Frozen
1H,2H,3H,4H4- .
perflucroactane CeHsFiiOyS | TCR-343 | SynQuest White TBD Frozen
Labs Powder
sulfonate
1H,2H, 3H,4H- . .
Ny Pace White Ambient
pe”;‘:l?f':::t:ane CioHsF170:8 TCR-627 Analytical Crystals 94.7% Temperature
Potassium N :
Perflucroactane CoFSOsK' | TCR-018 SMM White 1 g5 99, Frozen
236-1B-10 Powder
sulfonate
AMEND TO READ
Reference Substances
Reference Farmula Traceability Source Physicai Purity Storage
Substance # Description Conditions
Tetradecafluoro CeF1aCOOH TCR-267 Aldrich Clear 99.5% Frozen
heptanioc Acid Crystals ’
Pentadecafiucro . Oakwood White o Ambient
oclanoic Acid CrF1sCO0H TCR-617 Products Crystals >97% | Temperature
3M Environmental Laboratory Page 4 of 6
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3M ENVIRONMENTAL LABORATORY

E02-1039

Protocol #£00-1311

Amendment 1

Porgaei | aracoon | vonor | Soeed | Ve | on | A
nonanaie Age | oo | TCRets | Quend | Whe | o ggy | Ambient
Nonadecaflioro CoFwcOOH | TCRO38 | Q2KWood |k soug | gae Frozen
d:g:r:%cl’éo :Sd C1oF2COOH TCR-619 g?;m‘:: Cvrvy'sﬁl(a?s >99% Temzlr;?t:re
soomuorodo CuFmCOOH [ TCRo37 | Qakwood | Whits | gge Frozen
pgr‘fiﬁgr'g:é?a:}a CoHeFu0xS | TCR-343 | SynQuest pyble | T8D Frozen
sulfonate

1H,2H,3H,4H- . )

perf;t%‘r)o:ae‘gane C1HgF170:8 TCR-627 Anzz;:tg:al Civy?t:s 94.7% Taﬁl‘:g'rg?ttxrs
pe%}?fiél%gne CoFnSOsK | TCR018 | ,oMM' | White ] gg g, Frozen

REASON: The C, compound was eliniinated from the study.

8. PrROTOCOL READS: SECTION 6.0

Surrogate Matrix

6.4

6.5

AMEND TO READ: None

SURROGATE MATRIX:

Rabbit Serum

-

SOURCE

Sigma-Aldrich

TRACEABILITY

TCR-686

Justification of the Surrogate Matrix. Based on preliminary testing, normal pooled rabbit serum contains
very low endogenous levels of the test analytes and is thereby suitable for use as a surrogate matrix.

Ldeutification of Surrogate Matrix. Samples shall be identified by the study number, date of initial

preparation, test substance or surrogate matrix, sample numbser, replicate number (if applicable), analyst(s),
and project leader.

REASON: It was decided not to use rabbit serum curves to generate data for this study.

9. PROTOCO

L. READS: SECTION 8.3 Limits of Quantitation (LOQ): The lower limit of quantitation (LLOQ) will be

determined for each analyte. The level determined as the LLOQ must show a recovery within 75% - 125% for the

analytes and must show a response greater than twice that of the blank.

3M Environmental Laboratory
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M E:f;IVIRONMENTAL LABORATORY
E02-1039

Protocol #£00-1311
Amendment 1

AMEND TO RFAD: Limits of Quantitation (LOQ): The lower limit of quantitation (LLOQ) will be determined for
each analyte. The level determined as the LLOQ must show a recovery within 70% - 130% for the analytes.

REASON: Since this is a screening-type study it was appropriate to relax the acceptable recovery levels in order to
avoid re-running sample sets.

Amendment Approval

2, ,/ / ///?//P

William K. Reagen, Sponsor Representative Date

7/ A/Z ///“’* nl/a:séa

Mark E. Elleﬁon Study Dl}'ector

/
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Protocol E02-1039
Amendment #2

Study Title
Analysis of Endogenous Fluorochemicals in Normal Pooled Human Serum and Plasma

PROTOCOL AMENDMENT NO. 2

Amendment Date:
6 December, 2002

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

Laboratory Project Identification
ET&SS E02-1039
This amendment modifies the following portion(s) of the protocol:

PAGE 3, SECTION 1.1, PROTOCOL READS: The purpose of this study is to quantify, perfluoroheptanoic acid (C7),
pentadecafluorooctanoic acid (C8), heptadecafluorononanoic acid (C9), nonadecafluorodecanoic acid (C10),
perfluorodecanoic acid (C11), perfluorododecanoic acid (C12), tetrahydroperfluorooctane sulfonate (THPFOS),
tetrahydroperfluorodecane sulfonate (THPFDS), and perfluorooctanesulfonate (PFOS) in normal pooled human
serum and plasma. This study does not have a typical test substance that is dosed onto a specific controlled test
system as per a conventional GLP study.

AMEND TO READ: The purpose of this study is to quantify perfluoroheptanoic acid (C7), pentadecafluorooctanoic
acid (C8), heptadecafluorononanoic acid (C9), nonadecafluorodecanoic acid (C10), perfluorodecanoic acid (C11),
perfluorododecanoic acid (C12), and perfluorooctanesulfonate (PFOS) in normal pooled human serum and plasma.
This study does not have a typical test substance that is dosed onto a specific controlled test system as per a
conventional GLP study.

REASON: THPFOS and THPFDS were removed from the list of analytes in the revised report because the data was
intended as quantitative and only screening estimates could be obtained. In addition, THPFOS and THPFDS were
removed from the list of test substances, section 3.0, page 3 and the list of reference substances, section 4.0, page 4.

Amendment Approval

- -~ e . 7 /", )
A ol
PP
William K. Reagen, Sponsor Representative Date

7”///’/4«// S //A/////\/Zm /%/& 7/

Mark E. Ellefson, Study Director Date
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