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The analytical method used for the respective analytical studies has been fully validated for
PFOS in rat liver and plasma matrices down to 50 ppb. Limited cross validation for PFOS,
PFOA and the other perfluorinated carboxylates in human sera and plasma down to 0.1 ppb was
performed. Additional validation is recommended.
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Compliance Statement
Analytical Laboratory Report Title: Comparative Analysis of Fluorochemicals in

Human Serum Samples Obtained Commercially
Study Identification Number: E02-1053

This study was not conducted under Good Laboratory Practices.
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William Reagen, Ph.D., Laboratory Management, Sponsor Representative Date
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Lisa Stevenson, Principal Analytical Investigator Date
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Quality Assurance Statement

Analytical Laboratory Report Title: Comparative Analysis of Fluorochemicals in
Human Serum Samples Obtained Commercially

Study Identification Number: E02-1053

This study has been inspected by the 3M Environmental Laboratory Quality Assurance
Unit (QAU) as indicated in the following table. The findings were reported to the
Principal Analytical Investigator (PAl) and laboratory management.

: D Ph Date Reported to
nspection Dates ase P— oAl
10/17/02 Sample Spiking 10/18/02 10/18/02
10/22/02 Analysis 10/23/02 10/23/02
11/01/02, 11/01/02,
10/30/02, 10/31/02, 11/07-08/02 Data 11/08/02 11/08/02
11/01/02, 11/01/02,
11/01/02, 11/07-08/02 Draft report 11/08/02 11/08/02
M A Ll B ll13s02
QAU Representative i & Date
3M Environmental Laboratory Page 4

3M Environmental Laboratory 000044 Page 4



Analytical Report: LIMS E02-1053

Analytical Report: LIMS E02-1053

Table of Contents

COMPIANCE STAEMBNL..........oossoevee s eeeeeeeessmseemssceeceessseees e 3
Quality ASSUANCE SEAOMENt .............occooveeveerreesersereceeoseneeeee s 4
LISEOF TADIBS.........oovvereeerctns s stssicsseesesesessssss s ssneneeesssesssesssssessses s oo 6
Study Personnal and COMHDULONS............ccocverresereeressceeeesessoesssss s oo ooeoooese e 7
LOCAHON OF ATCHIVES ......cvcvtcrerrrerrveceensessemssessseesssseeseesoeessesssses oo esseeee oo 7
EXOCULIVE SUMMANY....coooreeoersrscereesetsnesssesssseesees oo oo eseeeoeee. 8
INFOAUCHON BN PUIPOSE ....cvvvressrvvsescssssesosessssssseneesessssesesssssssssssssessossseeee e . 9
Speciment Receipt and MaiNtBNANCE ..........c..ccvwuuveerrsseseeeessseessesssssomsesesss oo 9
Chemical Characterization of the Reference SUDStaNCes.......cccueuvrerriereee e 10
Sample Preparation and ANBIYSIS.........oooerrtniicisesesesessessssnesseesseesssss s s seeees s 1
MOtNOd SUMMANES........oovvveetreeeeersesssneneeneeseeseoesessssessssees 1
Preparatory and ANGIYHCal MEthOM ...........coveeeercececooeoooos oo 11
ANIYHCAl EQUIPMENL ......ovovvvvvvsmsesseeemseseessessssnsssssssmesemsemssssssssn 12
Data Quality Objectives and Data INEGIIY .o, 13
Data Summary, Analyses, and RESURS ..........ovvecevvveeeeeereessserssess oo 13
SUMMAY Of DAIA RBSUILS ....ccccc.oevvveeeenreceessssnesseesseesossssossssssesssnsensn 13
Summary of Quality Control Analyses ReSUMS..............c.ueeueeeoseereeeneeesesos oo 14
Statement of DA QUEIY.........cov.ceurereressussssessseessmeesmsssssesssssssn 14
Statistical Methods and CaICUIBHONS .............c.vwcuuseeesesseeemseeesssssssssess oo 18
StALBMENE Of CONCIUSION ..cvvvvrvvv v vesserecsessessssseeseseneeseesssensessesssesessses oo se oo 15
RROTBIBNCES.......ovvvve vt eneesssns s eseseessssssee oo seeeoo .. 15
Appendix A: Characterization of the Control MatriX ..ot 16
Appendix B: Extraction and Analytical Method.............couuuereuesreneeeceneensnsessoses oo 17
ETS-8-231.1, Solid Phase Extraction and Analysis of Fluorochemical Compounds
from Biological Matrices (19 PAGOS) ....oveirtenrrritciins sttt 18
Appendix C: QC Data SUMMANY TaDIBS ..........cceveeermrenreereeeseseeeeensesseeoeeees oo oo 37
Appendix D: Data Spreadsheets (5 PAGES) ..ot 38
Appendix E: EXAMPle CalCUIBHONS ............vveeevrevverrecseeseseessssssoe oo oo 43
Appendix F: Interim Certificate(s) of Analysis (BPAGES) ... 44
Appendix G: Report Signature PGS ..o 52
3M Environmental Laboratory Page 5

3M Environmental Laboratory

000045 Page 5



Analytical Report: LIMS E02-1053

Analytical Report: LIMS E02-1053

List of Tables

Table 1. PFOA Data Summary of POOI8A SOMUM.........c.ooeeeveeeereereoeeeeeeoeoeeoeeoeoseseoeeooee 8

Table 2. Pooled human serum samples received from commercial vendors in July and
AUGUSE, 2002.........ocerrititictcencerrentnsses e teseneesessestasee s e s e e e 9

Table 3. Characterization of the Analytical Reference Substances in Study E02-1053.....10
Table 4. Target lons Monitored in 3M Laboratory Analyses and Observed Retention

THTIBS .ottt e e st seesses e s 12
Table-5. PFOA Data Summary of POOIEd SOIUM.......ccevemvruereereeeeeeeoseeseeoeeoeeesesessee 13
Table 6. Limit of Peak Area Threshold in the Analyses of Sera Extracts ............coeeueun..... 14

Table 7. Characterization of the Control Matrix Used for Analyses in Study E02-1053.....16
Table 8. Acceptance Criteria Summary of PFOA-NH4 QC samples Analyzed 11/01/02...37
Table 9. Acceptance Criteria Summary of PFOA-Acid QC samples Analyzed 11/01/02...37

3M Environmental Laboratory Page 6
3M Environmental Laboratory 000046 Page 6



Analytical Report: LIMS E02-1053

Analytical Report: LIMS E02-1053

Study Personnel and Contributors

Requestor

3M Environmental Technology and Safety Services

3M Environmental Laboratory

Building 2-3E-09

St. Paul, MN 55106

William Reagen, Ph.D., Laboratory Management, Sponsor Representative

Analytical Chemistry Laboratory

Extractions and Analyses
3M Environmental Laboratory (3M Lab)
Lisa Stevenson, Principal Analytical Investigator (PAI)

3M Lab Contributing Personnel

Marlene M. Heying*
Ognjenka Krupljanin*
Richard C. Jones*
Bob W. Wynne*

*Contract lab professional service employee

Study Initiation: 10/16/02
Study Completion: 11/13/02

Location of Archives

All original raw data and analytical report have been archived at the 3M Environmental
Laboratory according to 3M Standard Operating Procedures. The analytical reference
standard reserve samples are archived at the 3M Environmental Laboratory according
to 3M Standard Operating Procedures. Remaining specimens pertaining to the
analytical phase of this study will be archived at 3M Environmental Laboratory for as
long as the quality of the preparation affords evaluation.
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Executive Summary

A screening study was undertaken to compare branched and linear isomers of

perfluorooctanoate (PFOA - C;F1sCOO’) in 4 lots of comm

concentrations ranging from 0.65 — 5.6 ng/mL PFOA.

ercial pooled human sera with

Results from this study showed a wide distribution of the percentage of branched

isomers of PFOA compared to the linear isomer of PFOA in the commercial pooled
preliminary screening study a larger sample size
gnificant statistical difference exists between pooled

populations (Table 1). Since this is a
would be needed to determine if a si

human sera samples.

As shown in Table 1, two of the lots of commercial
branched Isomers of PFOA while the other

(by at least 40x) of PFOA branched isomers.

Table 1. PFOA Data Summary of Pooled Serum

pooled sera showed the presence of
two lots showed a much lower percentage

Sample Identification Iznmmm un“;;:,m Sum :;:nh:d%nm
Pooled Tcn’ﬁ:;;"g;:““ <361 114603 <0.31
Serum Tciftag;na'pira 8059 41466 16
e ss100 ‘4
e | oo | e | e

* Area threshold found as 361 in the extracted PFOA-Acid 0.534 ng/mL standard.
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Introduction and Purpose

The purpose of the study is to determine the relative isomer ratios of PFOA
fluorochemical in 4 lots of commercial pooled human sera with concentrations ranging
from 0.65 — 5.6 ng/mL PFOA. The PFOA concentrations were determined in study
E02-1039. Analyses of sera extracts for determining the relative isomer ratios of PFOA
were completed by the 3M Environmental Laboratory under study number E02-1053,
and the results of these analyses are presented in this report. The analytical portion of
this study was initiated on 16 October 2002.

Specimen Receipt and Maintenance

The 3M Environmental Laboratory received pooled human sera samples collected from
various commercial vendors in July and August, 2002. All specimens were received
frozen in good condition on dry ice. All specimens were immediately transferred to
storage at -20°C x 10°C, and maintained at that temperature except when removed for
extraction and analysis as described in the method. The samples were kept isolated
from the test materials (analytical standards) during storage.

Table 2. Pooled human serum samples received from commercial vendors in July and

August, 2002
Samples Identification Lot #
Pooled Human TCR-687-Bioresource 020821
Serum
TCR-688-Lampire X324B
TCR-689-Sigma 022K0965

TCR-690-Golden West G01406042

The control matrix used in sera analyses performed during E02-1053 was obtained from
a commercial source and is presented in Appendix A. Samples analyzed at the 3M
Environmental Laboratory will be stored and maintained following 3M Standard
Operating Procedures.

3M Environmental Laboratory Page 9
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Chemical Characterization of the Reference Substances

Perfluorooctanoate Ammonium Sait (PFOA-NH4)
CAS Number: 3825-26-1
Chemical Formula: C;FsCO, NH,* Molecular Weight: 431

This chemical is a 3M electrochemical fluorination production lot and contains, as
determined by NMR, approximately 20% branched:80% linear isomers by weight.

Perfluorooctanoate-Acid (PFOA-Acid)
CAS Number: 335-67-1
Chemical Formula: C;F,sCO,H Molecular Weight: 414

This chemical is a commercial product obtained from Oakwood Products and contains
approximately 1% branched:99% linear isomers.

The molecular ion 413 was selected as the primary ion for PFOA. This fon was
fragmented further during analysis to produce ions 119, 169, 219, and 369. The total
ion current (TIC) was monitored for analysis.

Chemical characterization information on the reference substances used in this study is
presented in tabular form below.

Table 3. Characterization of the Analytical Reference Substances in Study E02-1053

Location 3M Lab
Substance PFOA-NH4 PFOA-Acid
TCR-99131-037 TCR-617
Source K.Y] Oakwood Products
Expiration Date 12/15/2006 NA
mm 20°C+ 10°C Room Temperature
Chemical Lot
Number 332 210002
Physical ]
D fotion White powder White crystal
Purtty 95.2%" 99.51%"
NA—Not avaliable
'Summhofmlmmwmhm;\dxﬁ
**Sse Certificate of Analysis from M.
3M Environmental Laboratory Page 10
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Sample Preparation and Analysis

Human serum samples were analyzed in this study. Sera samples were extracted
beginning on 17 October 2002 using a solid phase extraction (SPE) procedure. Sample
extracts were analyzed using high-performance liquid chromatography-
electrospray/tandem mass spectrometry (HPLC-ES/MS/MS) in the multiple reaction
mode versus extracted rabbit sera standards.

Qualitative analysis of branched and linear isomers of PFOA was accomplished using
NMR certified standards of a linear isomer PFOA standard (PFOA-Acid) and a mixed
branched and linear isomer PFOA standard (PFOA-NH,). It was determined that the
branched PFOA isomers elute within an approximate 0.2 minute retention time window
from the linear PFOA isomer.

Method Summaries

Following is a brief description of the method used during this analytical study by the 3M

Environmental Laboratory. A detailed description of the method used in this study is
located in Appendix B.

3M Environmental Laboratory

PREPARATORY AND ANALYTICAL METHOD

s ETS-8-231.1, “Solid Phase Extraction and Analysis of Fluorochemical Compounds
from Biological Matrices”

¢ Human sera was prepared using 2.0 mL of serum then diluted to 10 mL with reagent
grade water. The diluted serum/water was spiked with the appropriate analyte
mixture. Acetonitrile (ACN) was added as an extraction solvent, which also served
to precipitate the proteins. The sample was capped, mixed, and put on the
centrifuge to clarify the supermatant. The supernatant was transferred to a clean
tube, diluted with water, and passed through a pre-conditioned C,; SPE cartridge.

The analyte(s) of interest were eluted from the SPE cartridge with 2.0 mL of methanol
and analyzed. Analyses were performed by monitoring two or more product ions
selected from a single primary ion characteristic of PFOA using HPLC-ES/MS/MS. For
example, the molecular anion 413 (C;F15C0O0), selected as the primary ion for analysis,
was fragmented further to produce characteristic daughter ions 119, 169, 219, and 369.
The total ion current (TIC) peak areas are the sum of the signal for each daughter ion at
specific retentions times for each target analyte isomer that were monitored for analysis.
Daughter ions may also be referred to as product ions.

3M Environmental Laboratory Page 11
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ANALYTICAL EQUIPMENT

The following Is representative of the settings used during the analytical phase of this
study.

Liquid Chromatograph: Hewlett-Packard‘ Series 1100 Liquid Chromatograph system
Analytical column: Keystone® Betasil™ C, 2x100 mm (5 um)
Column temperature: 40°C
Mobile phase components:
Component A: 2mM ammonium acetate
Component B: methanol
Flow rate: 300 uL/min
Injection volume: 1-30 pL
Solvent Gradient: 16.0 minutes

Time (minutes) %8B

0.0 40%
10.0 90%
11.0 90%
11.5 100%
12.5 100%
13.0 40%
16.0 40%

Mass Spectrometer: Micromass® API/Mass Spectrometer Quattro Ultima Triple
Quadrupole system

Software: Mass Lynx" 3.5

Cone Voltage: 2060 V

Collision Gas Energy: 20-50 eV

Mode: Electrospray Negative

Source Block Temperature: 150°C +10°C

Electrode: Z-spray

Analysis Type: Multiple Reaction Monitoring (MRM)

Table 4. Target lons Monitored in 3M Laboratory Analyses and Observed

Retention Times
Target | Primary lon Product lon (amu) Isomer retention time
Analyte (astu) Branched Linear
PFOA 413.0 119, 169, 219, 369 ~7.9 min. ~8.1 min.
3M Environmental Laboratory Page 12

3M Environmental Laboratory 000052 Page 12



Analytical Report: LIMS E02-1053

Analytical Report: LIMS E02-1053

Data Quality Objectives and Data Integrity

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

Calibration: Calibration curves were not a component of this study. Isomer ratios of
extracted rabbit matrix standards (labeled as RBS-date of extraction-concentration)
were evaluated to determine instrument response.

Limits of Peak Area Threshold: The limit of peak area threshold was the lowest
standard point that had a signal to noise ratio of at least 2 times that of the baseline

noise.

Acceptance Criteria: The isomer ratio of branched:linear PFOA in the extracted
continuing verification (QC) sample (labeled as RBS-date of extraction-QC-

concentration) is required to meet £30% agreement versus the extracted initial standard
at the same concentration.

Confirmatory Methods: No confirmatory method will be used.

Demonstration of Specificity: Isomer identification will be substantiated by
chromatographic retention times of the total ion current (TIC).

Data Summary, Analyses, and Results

Data quality objectives for the analytical phase of this study outlined above were met
with the exceptions noted in this report.

Summary of Data Results

Table 5. PFOA Data Summary of Pooled Serum

Sample

Pooled
Human
Serum

entification Im m IsoLnllm Sum ::mnear
Tcaﬁ’gggwm <361” 114603 <031

™ Lot X324B e 8059 41466 16

T ama 8624 55100 14
wﬁiﬁg&%&a <381 168154 <0.21

* Area threshold found as 361 in the axtracted PFOA-Acid 0.534 ng/mL standard

3M Environmental Laboratory

3M Environmental Laboratory
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Summary of Quality Control Analyses Results

Calibration: Quantitation was not a component of this study.

Comparison of branched:linear ratio in the extracted rabbit matrix standard was based
on the total ion current (TIC) of peak areas at retention times consistent for the target

analyte (i.e. 7.9 and 8.1 minutes for PFOA-NH4, and 7.9 and 8.1 minutes for PFOA-
Acid).

Limits of Peak Area Threshold: The peak area threshold was determined based on
the extracted PFOA-Acid 0.534 ng/mL standard, using the branched isomer TIC peak
area at ~2 times the baseline noise.

Table 6. Limit of Peak Area Threshold in the Analyses of Sera Extracts

Analyte Concentration | Branched lsomer | Instrument
ng/mL TIC Peak Area
PFOA-Acid 0.534 361* Quattro Ultima

* Based on the extracted PFOA-AcId 0.534 ng/ml standard, branched isomer area at
retention time 7.9 minutes, with a TIC peak arca ~2 tmes the baseline noise.

PFOA-Acid — standard spiked with PFOA-Acid standard mix

Blanks: All blanks were below the limit of peak area threshold for the compounds of
interest.

Acceptance Criterla: The isomer ratio of branched:linear PFOA in the extracted
continuing verification (QC) sample was within +/- 10% for all QC data. Refer to
Appendix C for detailed information regarding QC data.

Precision: Precision was not a component of this study.
Matrix Spikes: Matrix spike data were not a component of this study.

Splke Recoveries: Spike recoveries were not determined for the continuing
verifications (QCs).

Surrogates: Surrogates were not a component of this study.

Statement of Data Quality

The ratio of isomers observed in the standards throughout this study were stable and a
reliable identifier of the source product.

Statistical Methods and Calculations

Statistical methods were limited to the calculation of means, standard deviations, and
percent difference. See Appendix E for example calculations used in E02-1053.

3M Environmental Laboratory Page 14
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Statement of Conclusion

Results from this study showed a wide distribution of the percentage of branched
isomers of PFOA compared to the linear isomer of PFOA in the commercial pooled
populations (Table 1). Since this is a preliminary screening study a larger sample size

would be needed to determine if a significant statistical ditference exists between pooled
human sera samples.

As shown in Table 1, two of the lots of commercial pooled sera showed the presence of
branched isomers of PFOA while the other two lots showed a much lower percentage
(by at least 40x) of PFOA branched isomers.

References

3M Environmental Laboratory Study # E02-1039, November 2002
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Appendix A: Characterization of the Control Matrix

Table 7. Characterization of the Control Matrix Used for Analyses in Study

E02-1053
Rabbit

Control Matrix | Serum

TN-A-4511
Source Sigma
Expiration Date 08/26/2005
Storage
Conditions -20C+10C
Chemical Lot # 99H8400
Physical Rabbit
Description Serum

3M Environmental Laboratory Page 16
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Appendix B: Extraction and Analytical Method

This appendix includes the foliowing method:

ETS-8-231.1, Solid Phase Extraction and Analysis of Fluorochemical Compounds
- from Biological Matrices, (19 pages)

3M Environmental Laboratory Page 17
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Method

Solid Phase Extraction and Analysis of Fluorochemical
Compounds from Biological Matrices

Method Number: ETS-8-231.1
Adoption Date: || / /5/0/
Revision Date: .2//8/02.
Effective Date: 2//3/02

Approved By:

e Ts Ly /0

Willliam K. Reagen Date
Laboratory Manager
Exact Copy of Original
\AY  _loYex
Initial Date
ETS-8-231.1 Page 1 of 19

Solid Phase Extraction and Analysis of Fluorochemical
Compounds from Biological Matrices
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1 Scope and Application

This method describes the extraction of 1arget 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 biological 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 surrogate 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 supernatant. The supernatant is transferred to a clean tube, diluted with water, and passed through a pre-
conditioned C,g SPE cartridge. Finally, the analytes of interest are eluted from the SPE cartridge and analyzed by high
performance liquid chromatography-electrospeay 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 appropriate gloves, eyewear, and clothing when working with solvents, samples and/or equipment.
Use caution with the voltage cables for the probe. When engaged, the probe employs a voltage of approximately 5000
volts.

4.2 Cautions

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

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

Do not run solvent pumps to dryness.

5 Interferences

To minimize interferences, Teflon should not be used for sample storage or any part of instrumentation that comes in
contact with the sample or extract,

6 Instrumentation, Supplies, and Materials

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.
6.1 Instrumentation
Vortex mixer, VWR, Vortex Genie 2
Ultra-Turrax T25 tissue homogenizer
Vacuum Pump
SPE Extraction Manifold
Centrifuge, Mistral 1000 or IEC
Shaker, Eberbach or VWR
Balance (+/- 0.1000 g)
Micromass, Quattro II or Ultima triple quadrupole Mass Spectrometer equipped with an electrospray ionization source

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

6.2 Supplies and Materials
Eppendorf or disposable pipettes, plastic or glass
Dissecting scalpels
Polypropylene 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
Graduated pipettes, glass
Syrihges, capable of measuring 5 uL to 1000 pl.
Bottle-Top Dispenser (capable of dispensing SmL of solvent)
SPE extraction cartridge, 1 g, Sep-Pak 6 cc tri-functional Cyg (W aters)
75 mL sample reservoir (or other appropriate size)

Crimp cap glass autovials and caps

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

7 Reagents and Standards

Reagent grade water, Milli-Q™, Nanopure I, or cquivalent
Acetonitrile, HPLC grade or equivalent

Methanol, 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
grade water. Store at room temperature.

Note: When preparing different volumes than those 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. Multicomponent analyte standards are acceptable. 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 standard of approximately 1000 ppm (Ug/mL).

Dilute the stock solution with methanol for a4 working standard 1 solution of approximately 50 ppm. Example
calculation: 1000 [ig/mL x S mL/100 mL = 50 ig/mL.

Dilute working standard 1 with methanol to produce a working standard 2 solution of approx. 5.0 ppm. Example
calculation: 50 pg/mL x 10 mL/100mL = 5.0 pg/mL.

Dilute working standard 1 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 ig/mL.
7.3 Surrogate standard preparation

Prepare surrogate standard(s). The following is an example 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.
Bring to volume with methanol for a surrogate standard stock of approximately 900 - 1100 ppm.

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

7.4 Internal standard preparation

Prepare internal standard(s). The following is an example only and may or may not be appropriate for all internal
standard preparations.

Weigh approximately 90-110 mg of internal standard into a 100-mL volumetric flask and record the actual weight.
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Bring to volume with methanol for an intemal standard stock of approximately 900 - 1100 ppm.

Prepare an internal standard working standard. Transfer approximately 1 mL of internal standard stock to a 10-mL
volumetric flask and bring to volume with methanol for a working standard of 90-1 10ppm. 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 ternperature 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.

912 Method Blank

An aliquot of 1.0 mL of water, or other appropriate amount, is used 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 generate standard curves and CCVs for a mouse study). The matrix to use 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 spiked 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).

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

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

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 study, all 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,
surrogate 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.

9.4 Internal standard

If intemnal standard is a component of the study, all samples are spiked with internal standard afler extraction to obtain
a 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 to verify the continued accuracy of the
initial calibration curve. Typically 1.0 mL, or other appropriate 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 each of three levels of analyte. The levels listed below may be used and
may represent 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 considered samples but may be included

as such for determining when QC samples will be analyzed.

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

If samples from multiple extraction 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 expected to show an accuracy of 75-125% of expected. A minimum of 2/3 of all QC samples must meet
this criteria, and a minimum of 1/2 of the QC samples at each level must meet this criteria. If not, the set must either
be re-analyzed or re-extracted.

9.7 Sample Dilution

Any sample with an area greater than that of the highest acceptable standard will need to be diluted into the 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 1.0 mL
aliquots for fluid samples or two 1.0 gram amounts for tissue samples, or other amount as determined by the analyst
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and documented in a note to file) then diluted using two procedures. 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
determine which value is a correct representation 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.
It will consist of a minimum of nine (9) levels. Additional calibration curves may be extracted on separate sample
extraction dates, as determined by the analyst and documented in a note to file.

Transfer 1.0 mL, 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 ensure 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 1 may be used, when appropriate, to spike one
standard curve. A total of 9 standards, four matrix blanks, and four method blanks are 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 form. as an aid in calculating the concentrations of the working standards.
Refer 10 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 diluted/homogenized 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 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
three (3) levels may be deactivated in any one set, or the set will be re-analyzed.
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; Approximate final Approximate final
(appr‘::(?;f?egcsot:zsztﬂtion) nL concentration of analyte concentration of analyte
in Matrix diluted 1:5 in Final 2.0 mL volume
- - Blank Blank
0.500 ug/mL 1.5 5.00 ng/g or ng/mL 0.375 ng/mL
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/g or ng/mL 2.00 ng/mL
0.500 ug/mL 16 350.0 ng/g or ng/mL 4.00 ng/mL
0.500 ug/mL 32 100 ng/g or ng/mL 8.00 ng/mlL
3.00 ug/mL 5.6 175 ng/g ot 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 ot ng/mL 40.0 ng/mL
5.00 ug/mlL 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
5.00 ug/mL 40 1250 ng/g or ng/mL 100 ng/mL
50.0 ug/mL 5.0 1500 ng/g or ng/mL 125 ng/mL
50.0 ug/mL 6.0 1750 np/g or ng/mL 150 ng/mL
Surrogate Std 100 ug/mL 10 6500 ng/g or ng/mL 500 ng/mL

11 Procedures

11.1 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 tared plastic sampute vial.
Record the weight on the weight/volume sheet, extraction worksheet, or other appropriate location.
Retum unused tissue to the freezer after extraction amounts have been removed.

Add 2.5 mL of reagent 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
until 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. if 0.5 g is removed for extraction, add a total of 2.5 mL of water.), or other
ratio as determined by the analyst and documented in a note to file.
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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 approximately 15 seconds, then transfer 1.0 mL 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 reagent 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 other appropriate volume, to a
clean 15 mL polypropylene centrifuge tube.

Retumn 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 each QC sample.

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

To each sample and standard, add 5.0 mL of acetonitrile, 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
setting of approximately 2000 rpm on the models listed in section 6. 1).

Add 40.0 mL of reagent grade water to a clean 50 mL centrifuge tube. Remove samples from the centrifuge and
decant the supernatant 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 (j.e. 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.

NOTE: When running the vacuum, set 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
most 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.

Run the vacuum on high for approximately 5 minutes to adequately dry each SPE cartridge.
Place a collection 15 mL polypropylene centrifuge tube 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 components (if needed), extraction type,
extraction date, and analyst(s) performing the extraction.

Transfer each eluant to a glass autovial and cap.

11.4 Extract Analysis

11.4.1 Software set-up

On the MassLynx main page, sct up a sample list name. 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 each additional list for that day.

Example Sample List: IYYMMDDa or A020204a

I = Initial of the instrument 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 incrzases by one for each filename.

Example filename: TYYMMDDy### or A020204001

I = Initial of instrument name

YY = Test year

MM = Test month

DD = Test day

### = 3-digit sequential file number starting with | 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 lonization Mode as appropriate and mass to 499 or other appropriate
mass(es). Also set the acquisition start and stop times. Save acquisition method. If MS/MS instruments are
employed, additional product ion fragmentation information may be collected. See Micromass MassLynx "Guide to
Data Acquisition” for additional information on MRM.

Typically the analytical batch run sequence begins with system suitability, solvent blanks, and a set of extracted matrix
standards.

Sample extracts are analyzed with two QC samples injected after every tenth sample injection. Solvent blanks should
be analyzed periodically to monitor possible analyte carryover and are not considered sample extracts but may be
included as such.
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11.4.2 HPLC set-up

Set up sample tray according to the sample list prepared above.

Set up the HPLC to the following conditions or at conditions the analyst considers appropriate for optimal response.
Record actual conditions in the instrument logbook, or other appropriate location:

Sample size = 10 pL injection

Inject/sample = 1

Cycle time = 10.0 minutes

Flow rate = 300 uL/min

Mobile phase: Solvent A =2 mM Ammonium Acetate, Solvent B = Methanol

Solvent gradient program:
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 II Triple Quadrupole Mass Spectrometer
Fitted with an Atmospheric Pressure lonization Source,” for details,

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

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

Turn on the nitrogen.

Open the tune page. 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.

Set 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
expelled with no nitrogen leaking around the tip of the probe. Readjust
the tip of the probe if no mist is observed

Allow to equilibrate for approximately 10 minutes.

Typical instrument parameters include:

Drying gas 250-400 liters/hour
ES nebulizing gas 10-15 liters/hour
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HPLC constant flow mode, flow rate 10-500 pL/min

Pressure <4(¥ bar (this parameter is not set, it is a guide to ensure the
HPLC is operating correctly.)

Source block 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 Panel (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:

IW (g) (or IV (mL})

Matrix Amount (g/mL or mL/mL)
(IW(g) (or IV(mL))+ DV (mL)

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

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

Concentration (ng/g or ng/mL)

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

IV = Initial volume

DV = Diluent volume (reagent grade water)

SV = Sample volume removed for extraction (typically 1.0 mL)

AR = Analytical result from MassLynx summary

DF = Dilution factor

FV = Final volume

MA = Matrix amount

o curve = MA of tissue/fluid standard curve, assumed to be 1 g or 1 mL/S mL water
d sample = MA of tissue/fluid sample (__g or raL of sample/5 mL water)

Calculate spike percent recoveries using the following equation:

% Recovery = Observed Resul.t - Matrix Blank Result < 100
Spiking Level
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Calculate relative standard deviation using the following equation:

Relative Standard Deviation = -S—(—zi‘ﬂ;-:—-—-mﬁ x 100
ean

Calculate percent deviation using the following equation:

Expected Conc. - Calculated Conc.
Expected Conc.

% Deviation 100

Calculate actual concentration of analyte in fluid (lig/mL):

AR (ng/mL) x DF x @ cyrve (mL/mL) * FY (ml)in Curve x 1.0ug = ((18-7/-4]
d sample (mL/mL) FV (mL)in Matrix 1000 ng

Calculate actual concentration of analyte in tissue (lg/g):

AR (ng/g) * DF x d curve (g/mL) * FV.(mL) inCurve x  10ug = (ug/p)
d sample (¢/mL) FV (mL)in Matrix 1000 ng

13 Method Performance

13.1 System Suitabllity

System suitability will be determined prior to the start and at the completion of each 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, retention 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 > 20,
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 to running a second set of

system suitability samples and the system suitability must pass before starting the calibration. If system suitability fails
at the completion of a run, the sample set must be reanalyzed.

13.2 Quantitation

The coefficient 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 areas 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 each 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 confirm. If the second 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.

14 Pollution Prevention and Waste Management

Sample waste is disposed of in noninfectious biohazard waste containers.
Flammable solvent waste is disposed of in high BTU containers.
Glass pipette waste is disposed of in broken glass containers located in the laboratory.

15 Records

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

Each 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
analyst. 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 runlog.

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

16 Attachments

Attachment A: Extraction Worksheet
Attachment B: Sample Weight/Volume Worksheet '

Attachment C, Calibration Standard Concentration Worksheet
Attachment D, Dilutions Summary Worksheet

17 References

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

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

18 Affected Documents

None
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19 Revisions

Revision Revision
Number Revigion Description Date
1 Minor formatting changes. Added detailed information to all sections concerning the 02/18/02
extraction procedure, analytical procedure, and calculations. Added attachments and
references.
ETS-8.231.1 Page 15 of 19

Solid Phase Extraction and Analysis of Fluorochemical
Compounds from Biological Matrices

3M Environmental Laboratory Page 32

000072



Analytical Report: LIMS E02-1053

Document L b gued, SRt o b dae froe T pe 2000
Attachment A — Extraction Worksheet

Study Number; Method Revision:ETS-8-231 A
Prep Date: Matrix:
Analysts initials; Sample Timepoint:
Box#:

Sample

Number Volume of Amount and

or diluted sample| Amount and (surrogate spike Type of column |Elution solvent

Sample Number description

removed |splke mix used| mix used used and lot and volume Comments

L

Blank matrix TN-A-___
- Homogenize sample

. Spike samples accordingly
Add ___ mL of ACN (TN-A.

- Centrifuge sample for 10 min @
. Add 40 mi. of water to

; Amount weighed/aliquoted: g/mL

- Afiquot 1 mL of diluted matrix into 15 mL polypropylene tube

) to each diluted sample and shake or vortex mix

. Shake sample for 20 min @ ______ rpm (Shaker —_— )

Pm (Centrifuge ————— )

50 mL polypropelane canfrifuge tube.
- Decant extract into centrifuge tubes with water
. Shake sample slightly to ensure proper mixing

10. Attach 6 mL C18 SPE cartridges and 75 mL reservoirs to vacuum manifold

11. Condition column with two washes of ~5 ml. MeOH (T N-A-.,_______) - do not allow column to go to dryness
12. Wash column with two washes of ~5 mL water - do not allow column to go to dryness

13. Filter sample through conditioned column, discarding filtrate

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 soivent [

TN-A- } into appropriate 15 mL centrifuge tube

16. Spike samples with

ul of internal standard # conc,

17. Transfer sampla into appropriately labeled autovial and cap
ote: In vacuum steps above set the vacuum chamber at approximately 15 kPA - this should give approximately 5-7 mL/min elution flow
lows m

N
F ay vary through cartridges - kPA

3M Environmental Laboratory

may be raised for slow tubes and drying after most have been drawn down and shut off.

ETS-8-231.1 Page 16 of 19
Solid Phase Extraction and Analysis of Fluorochemical
Compounds from Biological Matrices
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Procumenr o Lo ased, creuenent e |3 et T 1o 2602

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 omments
1D Wt/Vol. added Removed
_g/mL/L {mL) (mL)
Form Completion Verified By:
ETS-8-231.1 \ Page 17 0of 19

Solid Phase Extraction and Analysis of Fluorochemical
Compounds from Biological Matrices
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Pacimess =ovbe ueed edn st Uy B dave from T be o

Attachment C: Calibration Standard Concentration Worksheet

Prep date(s): Standard number:

Analyte(s): Equipment number:

Sample matrix: Final solvent and TN:
Method/revision: Blank Tissue or Fluld/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 cone 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
500 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 | Suvrrogate | Analyte Surrogate | Analyte | Surrogate
Final Std conc Final Std conc Final Std conc
conc. ng/mL conc. ng/mL conc. ng/mL

ng/mL ng/mL _nglg
0.375 100 5.00 100 5.00 100
0.750 10.0 10.0
2.00 Surrogate 25.0 Surrogate 25.0 Surrogate
4.00 Final conc 50.0 Final conc 50.0 Final conc
8.00 ng/mL 100 ng/mlL 100 n
14.0 0.500 175 6500 175 6500
20.0 250 250
40.0 500 500
60.0 750 750
80.0 1000 1000
100 1250 1250
125 1500 1500
150 1750 1750
ETS-8-231.1 Page 18 0of 19
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Practiny ey e used . U rent, for 120 e froen [ 1 ol

Attachment D: Dilutions Summary Worksheet

Study: Solvent/TN Number:
Dilution Date/Analyst: Extraction Date/Analyst:
Box Number: Matrix/Timepoint:
Sample Number Dilutions

or Description

1 v 1/ 1/ v 1/ 1/ Comments Verified By:

Notes:

1/10 dilution = of sample + of solvent

Form Completion Verified By:

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

3M Environmental Laboratory Page 36

000076



Analytical Report: LIMS E02-1053

Analytical Report: LIMS E02-1053

Appendix C: QC Data Summary Tables

Table 8. Acceptance Criterla Summary of PFOA-NH4 QC samples Analyzed 11/01/02

PFOA-NH4
Sample identification % Branched/ % Difference
Sum Branched + Linear
RBS101702-10 nngL-1 26.02 NA
RBS101702-QC-10 ng/mL.-1-1 25.35 3
RBS101702-QC-10 ymL-HZ 24.93 4

% Difference: The ditference between the total ion current peak area ratios of the branched:linear
isomers for PFOA in the extracted standard (labeled RBS-date of extraction-concentration) at the
same level as the extracted QC (labeled RBS-date of extraction-QC-concentration).

Table 9; Acceptance Criterla Summary of PFOA-Acid QC samples Analyzed 11/01/02

PFOA-Acid
Sample Identification % Branched/ % Ditference
Sum Branched + Linear
RBS101702-10 4ng/mL-1 222 NA
RBS101702-QC-10 ng/mL-1-1 224 -1
RBS101702-QC-10 ng/mL-1-2 2.04 8

% Difference: The difference between the total ion current peak area ratios of the branched:linear
isomers for PFOA in the extracted standard (labeled RBS-date of extraction-concentration) at the
same level as the extracted QC (labeled RBS-date of extraction-QC-concentration).

3M Environmental Laboratory Page 37
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Analytical Report: LIMS E02-1053

Appendix D: Data Spreadsheets

3M Environmental Laboratory Page 38
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E02-1053

ANALYSIS 11/01/02
TIC
Branched Peak Branched Peak Linear Peak Filename Branched Ret Time 7.9/
RetTime7.6 RetTime 7.9 Ret Time 8.1 D021101a Sum of Branched:Linear
Branched Branched Linear * 100
Identification PFOA-NH4 PFOA-NH4 PFOA-NH4
Area** Area Area Branched/Linear
Standards
RBS101702-10 ng/mL-1 0 93029 264494 D021101003 26.02
RBS101702-QC-10 ng/mL-1-1 0 81108 238850 D021101027 25.35
RBS§102802-QC-10 ng/mL-1-1 0 65454 195485 D021101029 25.08
RBS§101702-QC-10 ng/mL-1-2 0 59384 178832 D021101055 2493
RBS102802-QC-10 n, 1-2 0 56858 168536 DO021101057 25.23
WB102802-H20 Blk-1 0 355 2873 D021101043 11.00
RBS102802-Sera Blank-1* 0 0 3846 D021101045 0.00
0.5 ng/mL-1 0 1566 6752 D021101063 18.83
Pooled
TCR-687-Bioresource* 0 361 114603 DO021101007 0314
TCR-688-Lampire 0 8059 41466 D021101009 16.27
TCR-689-Sigma 0 8824 55100 D021101011 13.80
TCR-690-Golden West* 0 361 168154 D021101013 0.214

* Below Limit of Peak Area Threshold
** Branched peak at 7.6 minutes observed only in PFOA-NH4 standards at concentrations > 25 ng/mL. Not included in any calculations,

ETS-8-231.1 Conflrmathn Sera Ratios
3M Environmental Laboratory
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E02-1053
ANALYSIS 11/01/02
PFOA-Acid Pooled data were not Included in the scope of the study and were not reported
TIC
Branched Peak Linear Peak | Filename Branched Ret Time 7.9/
Ret Time 7.9  Ret Time 8.1] D021101a2 | Sum of Branched:Linear
Branched Linear * 100
Identification PFOA-Acid PFOA-Acid
Area Area Branched/Linear
Standards
RBS101702-10 ng/mL.-2 7971 351306 |D021101005 222
RBS101702-QC-10 ng/mlL-2-1 5022 219508 |D021101031 2.24
RBS102802-QC-10 ng/mL-2-1 2733 225367 |D021101033 1.20
RBS101702-QC-10 ng/mL-2-2 4416 211715 |D021101059 2.04
RBS102802-QC-10n 2-2 19509 198898 |D021101061 0.951
WB102802-H20 Bik-1 260 2873 D021101043 8.30
RBS102802-Sera Blank-1 545 3787 D021101045 12.58
0.5 ng/ml -2 361 6473 D021101065 5.28
Pooled
TCR-687-Bioresource* 361 113845 |D021101007 0.316
TCR-688-Lampire 8207 41469 |D021101009 16.52
TCR-689-Sigma 8823 55095 DO021101011 13.80
TCR-690-Golden West* 361 168119 1D021101013 0.214
* Below Limit of Peak Area Threshold
ETS-8-231.1 Confirmation Sera Ratios
3M Environmental Laboratory Page 40
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E02-1053
TIC
11/01/02 Analysis Branched Peak Rranched Peak  Linear Peak Filename
RetTime 7.6  Ret Time 7.9 Ret Time 8.1
Identification PFOA-NH4 PFOA-NH4 PFOA-NH4 Ret Time 7.9/
Sum of
Area** Area Area Branched:Linear
* 100 % Diff
Standards & CCVs
RBS101702-10 ng/mL-1 0 93029 264494 DO021101003 26.02 NA
RBS101702-QC-10 ng/mL-1-1 0 81108 238850 D021101027 25.35 3
RBS102802-QC-10 ng/mL-1-1* 0 65454 195485 D021101029 25.08 4
RBS101702-QC-10 ng/mL-1-2 0 59384 178832 D021101055 24.93 4
RBS102802-QC-10 ng/ml-1.2* 0 56858 168536 D021101057 25.23 3

* Data not used/reported. Not extracted on the same date as the samples and therefore not included in tables 8 and 9,
** Branched peak at 7.6 minutes observed only in PFOA-NH4 standards at concentrations > 25 ng/mL. Not included in any calculations.

ETS-8-231.1 Human Sera QC vs Std Ratios
3M Environmental Laboratory Page 41
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E02-1053
TIC
11/01/02 Analysis Branched Peak  Linear Peak Filename
Ret Time 7.9 Ret Time 8.1
Identification PFOA-Acid PFOA-Acid Ret Time 7.9/
Sum of

Area Area Branched:Linear

* 100
Standards & CCVs

RBS101702-10 ng/ml.-2 971 351306 D021101005 2.22
RBS101702-QC-10 ng/ml-2-1 5022 219508 D021101031 2.4
RBS102802-QC-10 ng/mL-2-1* 2733 225367 D021101033 1.20
RBS101702-QC-10 ng/mL-2-2 4416 211715 D021101059 2.04
RBS102802-QC-10 ng/ml_-2.2#* 1909 198898 D021101061 0.951

% Diff

NA
-1
46
8

* Data not used/reported. Not extracted on the same date as the samples and therefore not includ

ETS-8-231.1
3M Environmental Laboratory

Human Sera QC vs Std Ratios
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Appendix E: Example Calculations

Calculations used for Analyses in Study E02-1053

Percentage of Branched:Linear Isomer (also referred to as ratio in the report)

Percentage = Branched TIC Peak Area * 100
(Branched TIC Peak Area + Linear TIC Peak Area)

Sample TCR-688 PFOA Percentage: (8059/(8059+41 466)) * 100 = 16%

% Difference =

Sum = Branched peak area + Linear peak area

% Ditference of PFOA RBS102202-QC-10 ng/mb.-1-1 sample analyzed 10/22/02

Initial Std = RBS101702-10 ng/mL-1 TIC % Branched/Sum = 22
QC = RBS102202-QC-10 ng/mL-1-1 TIC % Branched/Sum = 24

% Difference = 122 -24) /241 = 9

3M Environmental Laboratory Page 43
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Appendix F: Interim Certificate(s) of Analysis
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\Centre A%al Laboratories, Inc.
3048 Research te College, PA 168801 www.centrelab.com

() Phone: (814) 231-8032 Fax: (814) 231-1253 or (814) 231-1580

INTERIM CERTIFICATE OF ANALYSIS
Centre Analytical Laboratories COA Reference #: 023-033 (Revision 1)
3M Product: Ammonium Perfluorooctanoate
Test Control Reference #: TCR-99131-37, Lot #: 332
Purity: 95.2%

Test Name ~Specifications Result
Purity’ 95.2%
Appearance White, crystalline solid Conforms
Identification
NMR Positive

Meta P/MS)

1. Calcium 1. 0.001 wt/wt.%

2. Magnesium 2. <0.001 wt./wt.%

3. Sodium 3. 0.005 wt./wt.%

4, Potassium 4. <0001 wt./wt.%

S. Nickel 5. <0.001 wt./wt.%

6. Iron 6. <0.001 wt./wt.%

7. Manganese 7. <0.001 wt./wt.%
Total % Impurity (NMR) 0.34 wt/wt.%
Total % Impurity (LC/MS) 4.49 wt/wt%
Total % Impurity (GC/MS) None Quantified
Residual Solvents (TGA) None Detected
Purity by DSC 99.7%
Inorganic Anions (IC)

1. Chloride 1. <0.015 wt/wt.%

2. Fluoride 2. <0.005 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. <0.006 wt./wt.%

7. Sulfate 7. <0.040 wt./wt.%
Organic Acids’ (IC)

1. TFA 1. <0.1 wt./wt.%

2. PFPA 2. <0.1 wt./wt.%

3. HFBA 3. <0.1 wt./wt.%

4, NFPA 4. <025 wt/wt.%
Elemental Analysis’:

1. Carbon Theoretical Value = 22.3% 1. 189 wt/wt.%

2. Hydrogen Theoretical Value = 0.935% 2. 131 wt/wt%

3. Nitrogen Theoretical Value = 3.25% 3. 375wt/wt%

4. Suifur Theoretical Value = 0% 4. 434 wt/wt.%

5. Fluorine Theoretical Value = 66.1% 5. 63.2wt/wt%
Ammonium Analysis’

Ion Selective Electrode Theoretical Value = 4.18% 349 wt/wt. %
COA023033-37REV1.doc Page | of 2
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Centre Analytical Laboratories, Inc.
3048 Research Drive tate College, PA 16807 www.centrelab.com
. Phone: (814) 231-8032 Fax: (814) 231-1253 or (814) 231-1580

INTERIM CERTIFICATE OF ANALYSIS

Centre Analytical Laboratories COA Reference #: 023-033 (Revision 1)
3M Product: Ammonium Perfluorooctanoate
Test Control Reference #: TCR-99131-37, Lot #: 332

Date of Last Analysis: 12/15/00

Expiration Date: 12/15/06

Storage Conditions: <-10°C

Re-assessment Date: 12/15/06

'Purity = 100% - (Total Metal impurities, 0.006% + Total NMR impurities, 0.34% +
Total LC/MS impurities, 4.49%)

Total impurity from all tests = 4.84%
Purity = 100% - 4.84% = 95.2%

2TFA Trifluoroacetic acid
HFBA Heptafluorobutyric acid
NFPA Nonafluoropentanoic acid

PFPA Pentafluoropropanoic acid

Theoretical value calculations based on the empirical formula, CgF,s0,)NH,?

(MW=431.1) _

LC/MS Purity Profile:

[ Peak # | Retention Time (min) | Mass(s) Tdentity Area | % Area
1 12.140 269 [ 167596 0.73
2 13.504 331, 319 | C; homologue/F,; | 860991 | 3.76
3 14.099 369 PFOA 21861700 -
Total - - - 22890287 | 449

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

Prepared By: L)
Charles Sintons Date
Scientist, Centre Analytical Laboratories

Reviewed By: VU Mﬂf /’/f/f

Flahetty 7/ Date
Laboratory Manager, Centre Analytical Laboratories

COA023033-37REV1.doc Page 2 of 2
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3M ENVIRONMENTAL LABORATORY

Note to File
Project or Study Number: FACT-TCR-005
Associated Study Number: LIMS # E00-1762
The expiration dates for PFOA lots HU 14401DU and 332 (TCR-99131-018 and TCR-99131-037) may be
extended 5 years (12/15/06) as stability was demonstrated by studies E00-1851 (hydrolysis), E00-2192
(photolysis), and E01-0415 (biodegradation).
// WAL lolpyfss
/ -
C_—— -
Recorded §y: Date
Lisa Clemen (b A (. 100401 1o]py |5,
" pactCoyotOigina  Exac) g,
- |gl lot
Form ETS4-15.0 . %ﬁr Dats oF topy
Ue il
3M Environmental Laboratory Page 47
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3M SPECIALTY MATERIALS & MANUFACTURING DIVISION ANALYTICAL LABORATORY

Request No. 62631
Study No. FACT-TCR-005
To: William Reagen - (8-6565) — Environmental Lab- 2-3E-09

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

Subject: Chemical Characterization of PFOA, Lot 332, TCR-99131-37 by 'H-NMR, ">F-NMR, and
IR Spectroscopy

Date: December 11, 2000

SAMPLE DESCRIPTION:
* PFOA, lot 332, TCR-99131-37; Nominal product =C;F;5-CO," NH,*" (white powder). The sample
was stored in a —20 °C freezer at all times except when aliquots were removed for analysis.

OBJECTIVE:
This sample was subjected to 'H-NMR and *F-NMR spectral analyses to determine the purity of the

nominal product and to characterize as many impurity components as possible. An FT-IR spectrum was
also acquired for the purpose of confirming the nominal perfluorinated carboxylate salt functional group.

EXPERIMENTAL:

FT-NMR

A portion of the thawed sample was accurately weighed, spiked with a known amount of 1,4-
bis(trifluoromethyl)benzene (p-HFX), and then totally dissolved in acetone-ds for subsequent analysis by
NMR. An initial 400 MHz "H-NMR spectrum (# h62631.401) and a 376 MHz *F-NMR spectrum (#
62631.401) were acquired using a Varian UNIT Yplus 400 FT-NMR spectrometer. A second portion of
the sample was also accurately weighed, spiked with a known amount of p-HFX, and then totally
dissolved in deuterated trifluoroacetic acid (CF3CO,D = TFAD). An additional 400 MHz 'H-NMR
spectrum (#h62631.402) and a 376 MHz '’F-NMR spectrum (#f62631.402) were collected in the TFAD
solvent. The primary purpose of using the TFAD solvent was to help minimize the interferences
associated with broad NH.™" resonance that had been observed in 'H-NMR spectrum of the acetone-dg
solution. The sample preparation method described above was intended to permit the use of the p-HFX
as an internal standard for absolute weight percent measurements in either solution.

FT-IR

A portion of the sample was prepared for FT-IR spectral analysis using the KBr disk technique. A
transmission FT-IR spectrum (#A62631) was then acquired using a Digilab FTS-40 FT-IR
spectrophotometer.

RESULTS:

The combined NMR spectral data indicated the sample of PFOA, lot 332, TCR-99131-37 consisted of a
high purity form of the nominal isomeric product mixture, CyFaqy1-CO, NH,Y, where ‘n’ was mainly
7. A few trace-level impurity components were also observed, tentatively assigned, and quantified from
the NMR spectral data.

Page 1 of 3
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December 11, 2000 3M SMMD Analytical Lab Request # 62631
3M SMMD Analytical Lab: Bldg. 236-2B-11

RESULTS (cont.):

The qualitative and quantitative compositional results that were derived from the single trial '"H-NMR
and "F-NMR spectral analyses are summarized in TABLE-1. Any water that may have been present in
the sample was ignored for calculation purposes. The '*F-NMR relative weight percent concentrations
shown in TABLE-1 should be very close to their respective absolute weight percent values with the
stated assumptions. In order to perform the relative weight percent calculations, I assumed all of the
fluorocarbon chains contained 8 carbon atoms except where noted. In general, the '"F-NMR technique
is not particularly well suited for characterizing small amounts of potential fluorochemical homolog
impurity components unless the chains are very short. A more complete characterization of any other
impurity homologs would require analysis by electrospray MS or a similar technique. Trace amounts of
other unidentified impurities are also detected in the NMR spectra, but additional work would be
required in an effort to identify or quantify these other materials.

The FT-IR spectrum was used to verify the nominal perfluorinated carboxylate salt functional group.

Copies of the NMR and IR spectra are attached for your reference. If you have any questions about these
results, or if any further work is needed, please let me know.

Tom Kestner

c: LisaClemen — ET&S - 2-3E-09
Tanya Rude - QAI
Rick Payfer ~ SA&C Analytical Lab - 236-2C-11 File Reference: wr62631.studyFACTTCRO0S.doc/78

Study Protocol #FACT-TCR-005 Page 2 of 3
3M Environmental Laboratory
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December 11, 2000 3M SMMD Analytical Lab Request # 62631
3M SMMD Analytical Lab: Bldg. 236-2B-11

TABLE-1
Sample: PFOA, lot 332, TCR-99131-37
Overall Compositional Results by '’F-NMR Analysis & '"H-NMR Internal Standardization Analysis

Structural Assignments ! DE.NMR Relative Wt. %
_ _ _ _ Concentrations'
Normal chain isomer =77.7% |

CF3(CF2)x-CO;" NH,®
{where x assumed to be 6 for calculation purposes)
Internal monomethyl branched isomers =12.5%
CF3(CF2),-CF(CF3)-(CF,),-CO,"” NH,"
(where x+y assumed to be 4 for calculation purpose, and x 20, y # 0)
Isopropyl branch isomer =9.0%
(CF3)2CF-(CF2),-CO," NH "
(where x assumed to be 4 for calculation purposes)
t-butyl branch isomer =0.24%
(CF3)3C-(CF2)x-CO;" NH,”

(where x assumed to be 3 for calculation purposes)

0 =0.19%
Ry -

CF2~C F,
F
F
: F F
Possible F F NH,®
Internal gem-dimethyl branch isomers =0.13%

CF;3~(CF2),-C(CF3)2-(CF,),-CO,") NH,*
(where x+y assumed to be 3 for calculation purposes: x # 0)

=0.11%

Possible NH,*

Possible alpha branch isomer =0.085%
CiF2x41-CF(CF3)-CO," NH,™

{where x assumed to be 5 for calculation purposes)

Probable F-SF4-R;, =0,029%

possibly as F-SF4-CyFz,-CO," NH,*

{where n assumed to be 7 for calculation purposes)

Possible CF,CF,CO," NH,™ =0.009%
CF3-0O-CF2-R¢, where ~R; is undefined Trace
R o L TH-NMR Absolute Wt.%
: . Concentration
Total unassigned aliphatic materials =0.002-0.003%

1) Trace amounts of other unidentified components are also detected in the NMR spectra.

Study Protocol #FACT-TCR-005 Page 3 of 3
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Certificate of Analysis
Nomipal 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
"H/PF-NMR

Component Structures "
Relative Weight% Concentrations
(single trial analysis)
CF3(CF;3),-COH <99.51%
where average n = 6.02 by '*F-NMR. Purity
LC/MS showed n=6 (major), n=5, n=4 (minors).
Probable (CF3);-CF-(CF),-CO,H 0.39%
assume n=4 for calculation purposes
Probable (CsF130)-CO2H acyclic ether acid 0.057%
as possible CF3CF;-O-CF(CF3)-CF,CF,-CO,H
Possible CF3(CF2)x-CF(CF3)-(CF2),-CO.H 0.019%
where x#0, y#0 and assume x+y = 4 for calculation purposes
Possible (CF3)3-C«(CF3),-CO;H 0.013%
assume n=3 for calculation purposes
Possible CoH,p:; saturated aliphatic hydrocarbons 0.0079%

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

[P~ >

Page 1 of |
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Appendix G: Report Signature Page

- 2 s

William Reagén, Ph.D., Laboratory Management, Sponsor Representative Date

X A Slevenson Wl i3loa

Lisa Stevenson, Principal Analytical Investigator Date
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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
 — /203,05
William K. Reagen, Testing Facility Management Date
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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

000096

Page 4 of 225



3M ENVIRONMENTAL LABORA TORY

E02-1039

TABLE OF CONTENTS
GLP Compliance Statement..............cccc....ooooocicceveericnnoccoooooooo 3
Quality ASSUFaNCe StAeMENt ..........c.cc..voooceeeeceeeeeeoeoeeecoseoeoeoo oo 4
LISEOFTADIES ....covovt e 6
LISEOF FIGUIES oot 6
SHUAY INFOMMBHON ..o e 7
EXCUEVE SUMMANY ..ottt oo 8
SUMIMAIY et 9
FOGUCHON. .ot 11
TESESUDSIANGCE -...vosoeetrnes ettt 11
REFErenCe SUDSIANCE.......o....ooevrevreoes e oeseeeeee e 14
TESUSYSIEMS ..oor et 15
MEINO SUMMAMES ......oovroo et 15

Preparatory and Analytical Method 15
ANBIVICE] RESUIS ..ot e 18
DEHE SUMMAY ..ot 20
Statistical Methods and Calculations ... 31
StatEMENt Of CONCIUSION ......coooovvvves oo 32
REFEIENCES oottt 33
LISt OF ARACAMENMS ..o 33
SIGNAUIE PAGE -....covvi oo 34
AUBCAMENt Az MEINOT. ..ot 35
Attachment B: Data TaDISS ...........ccvoovovieroosceeseereosereees oo 56
Attachment C: ChIOMALOGraMS...........cccvvericceeveescrecensooes oo 63
Attachment D: Prep Sheets and Traceability Information............o..ooovvoovvvooeeoo 125
Attachment E: Protocol and AMendment................ccoeveeoooroovcsossooooo 208

000097

Page 5 of 225



3M ENVIRONMENTAL LABORATORY

E02-1039

LIST OF TABLES

Table 1.a. Endogenous levels of test substance in normal pooled human serum ....................... 9
Table 1.b. Endogenous levels of test substance in normal pooled human Plasma ....................... 9
Table 2. Characterization of the Test SUbStances................ooccoccmeeeoo 11
Table 3. Characterization of the Reference Substances .............ccovvvo 14
Table 4. Description of Test Systems Used in this SWAY ..o 15
Table 5.a. Endogenous levels of test substance in normal pooled human serum ....................... 20
Table 5.b. Endogenous levels of test substance in normal pooled human Plasma ....................... 20
Table 6. Accurate Mass Determination of Endogenous Test Substances ............................._ 21
Table 7. Daughter lons of Endogenous Test SUbStanCes ...........c..covoorroo 21

LisT OF FIGURES

Figure 1: NMR Certified 99.5% Linear Isomer PFOA and Mixed Branched and Linear Isomer

PFOA StaNdards ............ccoooooooooiiiiiiiiiiiicovcneconnnneeeeeeeeeeeoeeeoeooooooo 22
Figure 2: Gy Isomer DIStribULON ...........cc..ccccoceevececveeeeremnooeoeeeeoeoceeoooo 23
Figure 3: Cq ISOMEr DIStIDULON .....oovoocoeeceeeecveceecooeeeeee oo 25
Figure 4: Co ISOMEr DIStrIDULON .......ooocccccoveeeeevveceoeoeeeeeeeoe oo 26
Figure 5: C1o 1SOMEN DISrIDULON........ooooccecovececveneoeeeeeeeoeo oo 27
Figure 6: C11 1SOMEN DIStIDULON.........voocceeeeeveceoeeee e oo 28
Figure 7: C12 1SOMeN DIStrIBULON...........ooooeooe v 29
Figure 8: PFOS ISomer DStribUtion ................ooococomeceooomnooeeeoeo oo 30

000098

Page 6 of 225



3M ENVIRONMENTAL LABORATORY
E£02-1039

STUDY INFORMATION

Sponsor

William K. Reagen

3M Environmental Laboratory
Bldg. 2-3E-09

935 Bush Avenue

St. Paul, MN 55106
651-778-6565

Study Director

Mark E. Ellefson

3M Environmental Laboratory
Bldg. 2-3E-09

935 Bush Avenue

St. Paul, MN 55106
651-778-5405

Study Location
Testing Facility

3M Environmental Laboratory
Bldg. 2-3E-09

935 Bush Avenue

St. Paul, MN 55106

William K. Reagen, Laboratory Manager
Stacy R. A. Hanson, Analytical Chemist
Marlene M. Heying, Analytical Chemist
Cindy M. Carlson, Analytical Chemist
Ognjenka Krupljanin, Analytical Chemist

Study Dates

Study Initiation: 10 October 2002
Experimental Initiation: 10 October 2002
Experimental Completion: 31 October 2002
Study Completion: 01 November 2002

Location of Archives

All original raw data and the report have been archived a
according to 3M Standard Operating Procedures. Rema
analytical phase of this study will be archived at 3M Envi
quality of the preparation affords evaluation.

t the 3M Environmental Laboratory
ining specimens pertaining to the
ronmental Laboratory for as long as the

000C9o2

Page 7 0f 225



3M ENVIRONMENTAL LABORATORY
£02-1039

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
000105

Page 13 0f 225



3M ENVIRONMENTAL LABORATORY

£02-1039

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

000112

Page 20 of 225



3M ENVIRONMENTAL LABORATORY

£02-1039
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

d021108002 Sm (Mn, 1x1) MRM of 4 Channels ES-
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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.

000115

Page 23 of 225



3M ENVIRONMENTAL LABORATORY

E02-1039

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
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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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19 Revisions
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
3

Page 61 of 225




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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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
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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
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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
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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

.-\it.l.:lwrleQQO .
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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
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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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Dats



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

000256
Page 163 of 225



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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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
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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

Page 2 of 2
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. on AL LA ORY
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

Page 186 of 225




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

£00Z80
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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

000286
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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

G2

Dats

nitial



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

COA023-018A Page 3 of 3

000297

Page 205 of 225

Dats

(ofRi]

Exact Capy of Originay

CAq(C
Initial
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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

3IM Envirenmental Labaratory Page § of 10

¢0030S5
Page 213 of 225



M ER/VIRONMENTAL LABORATORY
£02-1039

Analysis of Endogenous Fluorochemicals E02-1039

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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3M ENVIRONMENTAL LABORATORY
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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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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
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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

/

Exact Copy of Originaf
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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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STUDY TITLE

Analysis of Pooled Human Sera and Plasma and Monkey Sera for Fluorocarbons Using
Exygen Method ExM-023-071
DATA REQUIREMENTS

OECD Principles of Good Laboratory Practice, ENV/MC/CHEM(98)17,
November 26, 1997

STUDY DIRECTOR
Emily R. Decker
STUDY COMPLETED ON
October 30, 2002

PERFORMING LABORATORY / TESTING FACILITY

Exygen Research
3058 Research Drive
State College, PA 16801
Phone: 814-272-1039

STUDY SPONSOR

3M Environmental Laboratory
Building 2-3E-09 .
St. Paul, MN 55133-3331
Phone: 651-778-6565

PROJECT

Study Plan Number: ExP-023-082
Exygen Study Number: 023-082
Sponsor Study Number: E02-1071

Total Pages: 111

CONTAIN NO CBI
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

Exygen Study Number 023-082, entitled “Analysis of Pooled Human Sera and Plasma
and Monkey Sera for Fluorocarbons Using Exygen Method ExM-023-071,” conducted
for 3M Environmental Laboratory, was performed in compliance with OECD Good
Laboratory Practice Standards (as revised in 1997), ENV/MC/CHEM(98)17 by Exygen

Research, with the following exceptions:

1. & 8.3 (5): The computerized system of data generation did not provide for the
retention of a full audit trail to show all changes or to associate all changes to data
to a timed and dated electronic signature.

2. & 6.2 (4): The stability of the test items under storage or the study test conditions
was not known. Also the purity of C6 acid and THPFOS was not known.

3. £ 5.2 (3): The date of receipt of for the calf serum sample ID 0204718 was not
documented.

4. &1.2.2(g): The instrument used for the analysis has not been qualified.

£ Denked 30k
Eﬁ{ly\R. ]éﬁcker Date
Study Direttor

Exygen Research

/W //—{———/ S/ 2 b
William K. Reagan, Ph.D. Date

Sponsor Representative
3M Environmental

Exygen Research. Page 2 of 111
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QUALITY ASSURANCE STATEMENT

The Quality Assurance Unit of Exygen Research reviewed Exygen Study Number 023-
082 entitled, “Analysis of Pooled Human Sera and Plasma and Monkey Sera for
Fluorocarbons Using Exygen Method ExM-023-071.” All phases were reviewed for
conduct according to Exygen Research’s Standard Operating Procedures, the Study
Protocol, and all applicable Good Laboratory Practice Standards. All findings were
reported to the Study Director and to management.

Date Reported to

Date Date Reported to Exygen Date Reported to
Phase Inspected Study Director Management Sponsor
1. Protocol Review 10/10/02 10/14/02 10/30/02 10/30/02
2. Extraction, 10/15/02 10/25/02 10/25/02 10/30/02
Fortification
3. Raw Data, Draft 10/25-28/02 10/29/02 10/30/02 10/30/02
Report Review
4. Final Report 10/30/02 10/30/02 10/30/02 10/30/02
Review
A e~ 0/ 30] 02
Naomi Lovallo Date
Technical Lead-QA
Exygen Research. Page 3 of 111
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CERTIFICATION OF AUTHENTICITY

This report, for Exygen Study Number 023-082, is a true and complete representation of
the raw data for the study.

Submitted by: Exygen Research
3058 Research Drive
State College, PA 16801
(814) 272-1039

Study Director, Exygen

@@ww chos

11y ecker Date
Sc1entlst
Exygen Research

Exygen Research Facility Management:

Q%//%éé&éifb ol

ohn M. Flaherty Date
Vice President
Exygen Research
Sponsor Study Monitor, 3M: .
PE e 2 g
William K. Reagan, Ph.D. Date

3M Environmental
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STUDY IDENTIFICATION

Analysis of Pooled Human Sera and Plasma and Monkey Sera for Fluorocarbons Using
Exygen Method ExM-023-071

STUDY PLAN NUMBER: ExP-023-082
EXYGEN STUDY NUMBER: 023-082

SPONSOR STUDY NUMBER: E02-1071

TYPE OF STUDY: Residue
TEST SYSTEM:; Human Serum, Human Plasma, and Monkey Serum
TEST ITEMS: perfluorooctane sulfonate (PFOS),

perfluorohexanoic acid (C6), perfluoroheptanoic
acid (C7), pentadecafluorooctanoic acid (C8),
heptadecafluorononanoic acid (C9),
nonadecafluorodecanoic acid (C10),
perfluoroundecanoic acid (C11),
perfluorododecanoic acid (C12),
tetrahydroperfluorooctane sulfonate (THPFOS), and
tetrahydroperfluorodecane sulfonate (THPFDS)

SPONSOR: William K. Reagan- Sponsor Study Monitor
3M Environmental
Building 2-3E-09
St. Paul, MN 55133-3331

STUDY DIRECTOR: Emily R. Decker
Exygen Research -
Phone: (814) 272-1039

TESTING FACILITY: Exygen Research
3058 Research Drive
State College, PA 16801
ANALYTICAL PHASE Study Initiation Date: 10/09/02
TIMETABLE: Experimental Start Date: 10/15/02
Experimental Termination Date:  10/23/02
Study Completion Date: 10/30/02
Exygen Research. Page S5of 111
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PROJECT PERSONNEL

The Study Director for this project at Exygen Research was Emily R. Decker. The
following personnel from Exygen Research were associated with various phases of the
study:

Name Title
Paul Connolly Technical Leader-LC/MS
Emily Decker Scientist
Xiaoming Zhu Technician
Rickey Keller Sample Custodian
Exygen Research. Page 6 of 111
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1.0 SUMMARY

Exygen Research conducted a quantitative screening on various human serum, human
plasma, and monkey serum samples for the determination of perfluorooctane sulfonate
(PFOS), perfluorohexanoate (C6), perfluoroheptanoate (C7), pentadecafluorooctanoate
(C8), heptadecafluorononanoate  acid (C9), nonadecafluorodecanoate (C10),
perfluoroundecanoate (C11), perfluorododecanoate (C12), tetrahydroperfluorooctane
sulfonate (THPFOS), and tetrahydroperfluorodecane sulfonate (THPFDS) according to
protocol ExP-023-082 (Appendix A). This screening was performed on an instrument
that had not been used for routine fluorochemical analysis prior to this study. The
method used for this study has not been validated at the levels reported for C8 and PFOS
and not validated at any level for the other anions. These levels were completely
dependent on instrument sensitivity.

Recoveries for fortified samples are given in Tables I-III. Residues of each anion in
human serum are summarized in Table IV. Residues of each anion in human plasma are

summarized in Table V. Residues of each anion in monkey serum are summarized in
Table V1.

2.0 OBJECTIVE

The objective of this study was to screen human serum, human plasma, and monkey
serum samples and quantitate to the lowest possible level according to instrument
sensitivity.

3.0 INTRODUCTION

This report details the results of the analysis for perfluorooctane sulfonate (PFOS),
perfluorohexanoate (C6), perfluoroheptanocate (C7), pentadecafluorooctanoate (C8),
heptadecafluorononanoate (C9), nonadecafluorodecanoate (C10), perfluoroundecanoate
(C11), perfluorododecanoate (C12), tetrahydroperfluorooctane sulfonate (THPFOS), and
tetrahydroperfluorodecane sulfonate (THPFDS) in human serum, human plasma, and
monkey serum samples.

The study was initiated on October 09, 2002, when the study director signed study plan

number ExP-023-082. The experimental start date was October 15, 2002, and the
experimental termination date was October 23, 2002.

4.0 TEST SYSTEM

Pooled human serum samples were purchased by the sponsor from Sigma-Aldrich,
Milwaukee, WI, Lampire Biological Laboratories, Pipersville, PA, Bioresource

Exygen Research. Page 11 of 111
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Technology, Inc., Fort Lauderdale, FL, and Golden West Biologicals, Temecula, CA.
Pooled monkey serum samples were purchased by the sponsor from Lampire Biological
Laboratories, Pipersville, PA. Pooled human plasma samples were purchased by the
sponsor from Lampire Biological Laboratories, Pipersville, PA, Bioresource Technology,
Inc., Fort Lauderdale, FL, Golden West Biologicals, Temecula, CA, and Innovative
Research, Inc. Southield, MI. In addition, blank matrix consisting of pooled human
plasma collected in rural China was provided by the sponsor. Also, calf serum was
purchased from Sigma-Aldrich by Exygen.

Exgyen ID Sponsor ID Matrix Source
0203963 Lot 020821 Human Serum BioResource
0203964 Lot 22K0965 Human Serum Sigma-Aldrich
0203965 Lot G0140604 Human Serum Golden West Biologicals
0204292 X328-A Human Serum Lampire
0204334 TCR-684 Human Plasma Golden West Biologicals
0204335 TN-A-06332 Monkey Serum Lampire
0204490 TCR-674 Human Plasma 3M (plasma from rural China)
0204991 TN-A-6337 Human Plasma Lampire
0204492 TN-A-06333 Monkey Serum Lampire
0204493 TN-A-06336 Monkey Serum Lampire
0204718 NA Bovine (Calf Serum) Sigma-Aldrich
0204747 TCR-683 Human Plasma Innovative Research

Samples were received frozen on dry ice and then placed in frozen storage ( <-10°C) until
samples were logged in by Exygen personnel. All records concerning sample receipt,
processing and storage can be found in the raw data package associated with this study.

5.0 TEST ITEMS

The analytical standards PFOS, C6, C7, C8, C9, C10, C11, C12, THPFOS, and THPFDS
were received at Exygen on September 30, 2002 from 3M Environmental Technology and
Services. The available information for the reference material is listed below. The
reference material was stored frozen.

Compound Exygen Inventory No. Lot No. Purity (%) Expiration Date
PHAA (C6) SP0002086 NB 117735-32 TBD 01/01/10
TDHA (C7) SP0002091 PU/07219EU 99.5 01/01/05
PFOA (C8) SP0002087 210002 >97 07/19/07
PFNA (C9) SP0002085 H7568 >99 07/19/07
C10 SP0002090 R11K 98 12/01/10
Cl1 SP0002093 UlIN >99 07/19/07
C12 SP0002089 R24K 96 12/01/10
PFOS SP0002084 217 86.9 08/31/06
THPFOS SP0002088 Q75-91 Unknown 06/07/05
THPFDS SP0002092 PMR-269-83 94.7 08/22/12

Exygen Research. Page 12 of 111
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The molecular structures of the anions are given below.

Name: PFOS
Chemical Name: Perfluorooctanesulfonate
Molecular Weight: 499, as shown
F F F F
F F F F

Name: C6

Chemical Name: Perfluorohexanoate
Molecular Weight: 313, as shown

F F 0
F F

F 0-

Name: C7
Chemical Name: Perfluoroheptanoate
Molecular Weight: 363, as shown

Name: C8
Chemical Name: Pentadecafluorooctanoate
Molecular Weight: 413, as shown

Exygen Research. Page 13 of 111
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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

Name: C12
Chemical Name: Perfluorododecanoate
Molecular Weight: 613, as shown

Exygen Research. Page 14 of 111
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Name: THPFOS
Chemical Name: Tetrahydroperfluorooctane sulfonate
Molecular Weight: 427, as shown
F F F H
F F F H

Name: THPFDS
Chemical Name: Tetrahydroperfluorodecane sulfonate
Molecular Weight: 527, as shown

6.0 DESCRIPTION OF ANALYTICAL METHOD

Analytical method entitled “Method of Analysis for the Determination of
Perfluorohexanesulfonate (PFHS), Perfluorooctanesulfonate (PFOS) and
Pentadecafluorooctanoic Acid (PFOA) in Rat Liver, Serum and Urine” was used for this
study. For this study, several modifications were made and have been documented in the
protocol/protocol deviations.

6.1 Extraction Procedure

a. Measure 2 mL of serum sample into a 15 mL disposable centrifuge
tube and fortify, if appropriate.

b. Add 5 mL of ACN and shake for ~20 minutes on a wrist action shaker.

c. Centrifuge tubes at ~3000 rpm for ~ 5 minutes. Carefully decant
supernatant into a 50 mL disposable centrifuge tube and add 35 mL of
water.

d. Load the sample onto a conditioned SPE column. Discard the eluate.
Any analyte residues will be trapped on the SPE column at this point.

e. Elute with 5 mL of methanol and then evaporate to less than 1 mL
using a nitrogen evaporator. Bring final volume up to 1 mL with
methanol.

f. Analyze samples using electrospray LC/MS/MS.

The volume of sample used and the volume of methanol used for elution were different
than those cited in the method. This was done to allow for lower quantification limits for
the anions in this study.

Exygen Research. Page 15 of 111
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6.2 Preparation of Standards and Fortification Solutions

Individual stock solutions of all of the anions were prepared on October 02, 2002, as
specified in method ExM-023-071. The stock standard solutions were prepared at a
concentration of ~ 100 pg/mL by dissolving ~10 mg of the standard (corrected for purity
and salt content when appropriate) in methanol.

From these solutions, a 1.0 pg/mL mixed fortification standard solution was prepared by
transferring the appropriate volume (~0.4 - 1 mL) of each of the stock solutions into a
100-mL volumetric flask and bringing the volume up to the mark with methanol.

The 0.1 pg/mL mixed fortification standard was prepared by transferring 10 mL of the 1.0
pg/mL mixed fortification standard into a volumetric flask and bringing the volume up to
100 mL with methanol.

A set of calibration standards were prepared by dilution in the following manner:

Initial Conc. (ng/mL) Volume (mL) Diluted to (ml.)  Final Conc. (ng/mL)

100 1 10 10.0
100 0.5 10 5.0
100 0.2 10 2.0
100 0.1 10 1.0
5.0 1 10 0.5
2.0 1 10 0.2
1.0 1 10 0.1

The stock standard solutions and all fortification and calibration standard solutions were
stored in a refrigerator (6° £ 2°C) when not in use.

6.3 Chromatography

Quantification was accomplished by electrospray LC/MS/MS analysis. An API 4000
Sciex system was used in this study because of its greater sensitivity and also because it
had not been used for fluorochemical analysis prior to this study. Peaks were detected in
the control matrices corresponding to some of the target anions, especially for C8.

6.4 Instrument Sensitivity

The smallest standard amount injected during the chromatographic run had a
concentration of 0.1 ng/mL, which corresponds to a concentration of 0.05 ng/mL (ppb) in
the extracted samples. Residues were calculated below this level where the response of
the anion was approximately three times the signal to noise ratio. The results were

Exygen Research. Page 16 of 111
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reported as Not Detected (ND) if the response was approximately less than three times
the signal to noise ratio and Not Quantifiable (NQ) was used for negative results. All
other responses were reported.

6.5 Description of Instrument and Operating Conditions

Instrument: PE SCIEX API 4000 Biomolecular Mass Analyzer, (LC/MS/MS #8)
SCIEX Turbo Ion Spray Liquid Introduction Interface
Turbo Ion spray temperature = 350 °C
Auxiliary gas flow = ~ 7.0 L/min
Harvard Infusion Pump

Computer: Dell OptiPlex GX 110
Software: PE Sciex Analyst 1.2
HPLC Equipment: Hewlett Packard (HP) Series 1100
HP Quat Pump HP Vacuum Degasser
HP Autosampler HP Column Oven
HPLC Column: Genesis C-8, 5cm x 2.1 mm i.d. x 4 p (Exygen ID: 71A)

(JONESCHROMATOGRAPHY:: Part No. FK5962E)
Column Temperature: 35°C
Mobile Phase (A) : 2 mM Ammonium Acetate in Type [ Water
Mobile Phase (B) : Methanol

Time (min) % A % B Flow Rate (mL/min)
0.0 90.0 10.0 0.3
2.0 90.0 10.0 0.3
5.0 10.0 90.0 0.3
9.0 10.0 90.0 0.3
9.5 0.0 100.0 0.3
14.0 0.0 100.0 0.3
14.5 90.0 10.0 0.3
20.0 90.0 10.0 0.3
Injected Volume: 15puL

Jons monitored :
Anion Parent ion Daughter ion Dwell (secs) Declustering Potential Collision Energy

C6 313 269 0.1 -20 -10
C7 363 319 0.1 -20 -10
C8 413 369 0.1 -20 -10
Co 463 419 0.1 -20 -10
Cl10 513 469 0.1 -20 -10
Cl1 563 519 0.1 -20 -10
Cl12 613 569 0.1 -20 -10
PFOS 499 80 0.1 -85 -80
THPFOS 427 81 0.1 -65 -60
THPFDS 527 81 0.1 =15 -66
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6.6 Quantitation and Example Calculation

Fifteen microliters of sample or calibration standard were injected into the LC/MS/MS.
The peak area was measured and the standard curve was generated (using 1/x weighted
linear regression) by Analyst software using seven concentrations of standards prepared
in methanol. The residue concentration for the samples was determined from the
following equations:

Use Equation 1 to calculate the amount of anion found (in ng/mL, based on peak area)
using the standard curve (1/x weighted linear regression parameters) generated by the
Analyst software program.

Equation 1:

Analyte found (ng/mL) = (peak area - intercept)
slope

Use Equation 2 to calculate the amount of analyte found (in ppb)

Equation 2:

Analyte found (ppb = ng/mL) = (analyte found (ng/ml) x FV (mL) x DF
sample volume (mL)

FV = final volume
DF = dilution factor

For samples fortified with known amounts of analyte prior to extraction, use Equation 3
to calculate the percent recovery (ppb = ng/mL) .

Equation 3:

Recovery (%) =

[ total analyte found (ppb) - analyte found in control or sample (ppb)]
analyte added (ppb)

%100

Note: Any analyte found in the control was subtracted from analyte found.
However, the response for the sample duplicate was not used.
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An example of a calculation using an actual sample follows:

Human Serum Sample, Exygen ID 0204491 Spk J (Data Set: 101702A), fortified with 0.5
ng/mL (calculation is using values for C6):

Where:
peak area = 54636
intercept = 632.277
slope = 59435.9
dilution factor = 1
ng/mL added (fort level) = 0.5 ng/mL
avg. amt in controls = 0 (Not detected)
final volume = 1 mL
sample volume = 2mL

From equation 1:

Analyte found (ng/mL) = [54636— 632.277]
59435.9
= 0.9ng/mL
From equation 2:
Analyte found (ppb) = 09 ng/mlL x 1 mL
2mL
= 0.45 ppb (ng/mL)

From equation 3:

(0.45 ng/mL — 0 ng/ml) x 100
0.5 ng/mL

% Recovery

90%

Note: This example calculation was done using rounded numbers, and therefore
may be slightly different from the values shown in the raw data.
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7.0 EXPERIMENTAL DESIGN

For the screening of each sample, duplicate extractions were performed. Also, each
sample was fortified at 0.5 ng/mL and 5.0 ng/mL and then taken through the extraction
procedure. Two calibration curves were also taken through the extraction procedure, one
using calf serum and one using human plasma. These were treated as quality control
fortifications in the data set and were not used for the calibration curve. Since there was
residue detected in the samples for THPFOS and THPFDS, an additional analysis in
which a three-daughter ion confirmation was performed.

8.0 RESULTS

There was no significant residue detected in the reagent blank analyzed with these
samples. Also, there was no carry-over present for any of the anions in the instrument
blanks (methanol washes) analyzed in the analytical sets, except for C8 and C9, and this
is most likely contributed to those analytes being present in the instrumental system,
particularly in the mobile phase. This is especially evident with the absence of the anions
(except for C8 and C9) in the methanol wash analyzed after the injection of the 10 ng/mL
calibration standard. All fortifications were at a level equal to or less than the 10 ng/mL
standard. Since there was no carry-over observed after the injection of this standard, the
carry-over  present  after  proceeding  injections would be  minimal.
A representative chromatogram of a standard prepared in methanol can be found in
Figure 1.

Recoveries for fortified samples are given in Tables I-III. Recoveries outside the
suggested range of 70% to 130% were reported, however this method has not been
validated at these low levels and some of the recoveries were outside of this range
because the level of residue in the sample was significantly greater than the amount
fortified, especially for C8 and PFOS. Example chromatograms of fortified samples are
shown in Figure 2.

Residues of each anion in human serum are summarized in Table IV. Residues of each
anion in human plasma are summarized in Table V. Residues of each anion in monkey
serum are summarized in Table VI. Example chromatograms of a human plasma sample
are given in Figure 3. The detection of THPFDS in some of the samples warranted
further investigation. The presence of THPFOS and THPFDS was confirmed with a re-
analysis with additional daughter ion confirmation. A chromatogram detailing the three
daughter ion confirmation of THPFDS is given in Figure 4.

Exygen Research. Page 20 of 111

000337/



Exygen Study No.: 023-082

9.0 CONCLUSIONS

The quantitative screening of these serum and plasma samples produced levels of certain
analytes at extremely low levels (< 100 ppt). These levels are based solely on the
instrument sensitivity and not the method recovery. The results contained in this report
should be evaluated as a quantitative screening. Contamination of these samples due to
instrument conditions is very limited because the instrument used for the analyses had
never been used for routine fluorochemical analysis prior to the initiation of this study.
No carry-over was observed throughout the injections of the analytical sets, which was
demonstrated with the absence of the target analytes in the methanol washes analyzed
after the injection of the highest level of calibration standard (10 ng/mL).

Two people took a set of 64 samples through the sample preparation procedure in
approximately 10 hours and the analysis by LC/MS/MS took approximately 48 hours.

10.0 CIRCUMSTANCES THAT MAY HAVE AFFECTED THE DATA

The method used in this study has not been validated for C8 and PFOS at the levels given
in this report and at any level for the rest of the anions. Residues were reported lower
than the lowest calibration standard.

11.0 RETENTION OF DATA AND SAMPLES

When the final report is complete, all original paper data generated by Exygen Research
will be shipped to the sponsor. This does not include facility-specific raw data such as
instrument logs. Exact copies of all raw data, as well as a signed copy of the final
analytical report and all original facility-specific raw data, will be retained in the archives
of Exygen Research for the lifetime of the product. Sponsor permission will be obtained
before discarding. .
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TABLES
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Table I Summary of Recoveries for Calibration Curve in Calf
Serum Compared to Standards in Methanol

% Recovery

Fort Level

Sample ID  Sponsor ID (ng/mL) C6 C7 C8 C9 C10 Cll Cl2 PFOS THPFOS THPFDS
XC101702-0 NA 0.0 -4 - - - - - - *ox - -
XCl101702-1 NA 0.2 85 (120! 163|151 155] 96 | 87 ok 148 140
XC101702-2 NA 0.5 98 |111]127 (132 135|110 111 | ** 159 144
XC101702-3 NA 1.0 S0 |1131109 | 124 {112} 111 | 116] ** 141 120
XC101702-4 NA 1.5 102|113} 121127 {121 { 120 121 | ** 157 138
XC101702-5 NA 2.0 1021108 117 1122 | 115|109 | 110| ** 152 129
XC101702-6 NA 2.5 97199 111]107{103| 98 | 98 *ok 141 122
XC101702-7 NA 5.0 95197 1109|108 104 ] 106! 105 | ** 141 124
AVG: 96 109 122 124 121 107 107  ** 148 131
STANDARD DEVIATION: 6.2 82 19.1 15.0 18.6 8.2 11.5 ** 7.8 9.6
RELATIVE STANDARD DEVIATION: 6.5 7.5 15.6 12.1 154 7.6 10.7 ** 5.2 7.3

TableIIT Summary of Recoveries for Calibration Curve in Human
Plasma Compared to Standards in Methanol

9% Recovery
Fort Level

Sample ID Sponsor ID (ng/mL) C6 C7 C8 (€9 Cl10 Cll1 Cl2 PFOS THPFOS THPFDS
XC101502-8 | TCR-674 0.0 -1 - - - - - - e - -
XC101502-9 | TCR-674 0.2 90 [120] 126 | 86 | 33 [ 115|109 ** 142 133
XC101502-10| TCR-674 0.5 87 (121|146 | 115] 84 | 132114 ** 160 142
XC101502-11| TCR-674 1.0 96 |113]121{104{ 90 (110|108 | ** 151 123
XC101502-13| TCR-674 2.0 1071114129 {107 | 112 | 114|120 ** 150 137
XC101502-15| TCR-674 5.0 95197 |106] 97 | 98 | 101 {104 | ** 127 113
AVG: 93 113 126 102 81 114 111  ** 146 130
STANDARD DEVIATION: 10.2 9.6 144 109 29.2 11.3 6.2 *x 124 11.6
RELATIVE STANDARD DEVIATION: 109 8.5 11.5 10.7 358 99 5.6 woH 8.5 9.0

** Recovery not applicable because the residues detected in sample were significantly
greater than the amount fortified.
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" Table III Summary of Recoveries for Laboratory Fortified Matrix
Spikes
- Calf Serum
% Recovery
Fort Level

SampleID _ SpomsorID (ng/mL) C6 C7 C8 C9 CI0 CIl Cl2 PFOS THPFOS THPFDS
” 0204718 Spk A |  NA 05 |98 |110[99|126]|115| 95 | 105| ** 144 126

0204718 Spk B NA 50 |84 |85 (92|97 ] 95|96 |100] *x 118 108
| ) AVG: 91 98 96 112 105 96 103 ** 131 117
| STANDARD DEVIATION: 9.9 17.7 49 205 141 0.7 35  ** 18.4 127

RELATIVE STANDARD DEVIATION: 109 18.1 52 184 13.5 0.7 3.4  ** 14.0 109

Human Serum

% Recovery
. Fort Level
Sample ID SponsorID  (ng/mL) C6 C7 C8 C9 CI10 Cl1 C12 PFOS THPFOS THPFDS
0203963 Spk C| Lot 020821 0.5 1141142 123 {133 1241151 {160| ** 228 198
- 0203964 Spk D| Lot 22K0965 0.5 44 | 92 | 144 | 91 | 96 { 110|107 | ** 133 117
0203965 Spk E | Lot G0140604 0.5 53 1120 376 {153 | 118 | 139|132 ** 265 149
0204292 Spk F X328-A 0.5 94 | 125 380 | 188 | 129|128 | 131 | ** 182 149
0203963 Spk M| Lot 020821 5.0 106|112} 164 | 146|131 (1371134 | ** 321 168
0203964 Spk N| Lot 22K0965 5.0 76 { 91 | 106 | 98 | 97 | 107|113 | 103 118 109
0203965 Spk O | Lot G0140604 5.0 88 [ 109 158 |119) 110|117 {115 ** 198 121
- 0204292 Spk P X328-A 5.0 88 | 98 | 128 1105{103 | 101|109 | ** 116 113
AVG: 83 111 197 129 114 124 125 ** 195 141
STANDARD DEVIATION: 24.3 17.6 113.1 32.6 14.0 17.7 17.8 ** 73.7 314
- RELATIVE STANDARD DEVIATION: 29.3 15.9 57.3 253 124 143 142 ** 37.8 223
** Recovery not applicable because the residues detected in sample were significantly
- greater than the amount fortified.
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’ Table III (cont’) Summary of Recoveries for Laboratory Fortified

Matrix Spikes
- Human Plasma
% Recovery
Fort Level
Sample ID Sponsor ID (ng/mL) C6 C7 C8 (C9 Cl0 Cl11 C12 PFOS THPFOS THPFDS

0204334 SpkH | TCR-684 0.5 69 | 94 | 211 [ 1521107} 93 {103} ** 122 113
0204490 Spk J TCR-674 0.5 78 1 781 73 [ 84 |90 | 91 | 96 | ** 107 102
0204491 SpkJ | TN-A-6337 0.5 91 1971 168 [140[110]| 91 | 93 | ** 113 116
0204747 Spk G| TCR-683 0.5 89 | 124 | 406 | 182143132120 ** 159 146
0204334 Spk R TCR-684 5.0 96 {100| 131 {1101110| 98 [ 100 ** 114 112
0204490 Spk U | TCR-674 5.0 8 | 85| 92 [90 (92|92 |96 | 65 109 102
0204491 Spk T | TN-A-6337 5.0 97 | 96 1 109 {101]| 95 | 86 | 88 | ** 113 106
0204747 Spk Q TCR-683 5.0 82 | 85| 106 | 92 | 90 | B3 | 83 | ** 111 94

AVG: 8 95 162 119 105 96 97  ** 119 111

STANDARD DEVIATION: 9.4 13.9 108.0 35.3 17.8 15.3 11.1 ** 17.0 15.7
RELATIVE STANDARD DEVIATION: 11.0 14.7 66.7 29.7 17.0 16.0 11.4 ** 14.3 14.1

Monkey Serum
% Recovery
. Fort Level
Sample ID SponsorID  (ng/mL) C6 C7 C8 C9 Cl0 Cll Cl12 PFOS THPFOS THPFDS
0204335 Spk I | TN-A-06332 0.5 10691 | 68 | 52 | 88 | 85 ] 95 | ** 114 129
0204492 Spk K | TN-A-06333 0.5 12211121129 | 134 | 117 { 129 | 125 | ** 162 155
0204493 Spk L | TN-A-06336 0.5 123198} 97 | 102|115 93 | 94 | =** 132 120
0204335 Spk S | TN-A-06332 5.0 100 93| 97 | 107 {108 105|109 | ** 107 104
. 0204492 Spk U | TN-A-06333 5.0 88 | 851100 94 | 97 | 93 |101| ** 124 116
0204493 Spk V | TN-A-06336 5.0 115]100(116 | 114 ) 109 ] 106 | 107 | “** 141 120
AVG: 109 97 106 101 106 102 105  * 130 124
- STANDARD DEVIATION: 13.7 9.3 20.6 27.4 11.1 155 11.5 ** 19.8 17.2

RELATIVE STANDARD DEVIATION: 12.5 9.6 20.4 27.2 10.5 15.2 109 ** 15.3 13.9

- ** Recovery not applicable because the residues detected in sample were significantly
greater than the amount fortified.
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Table IV  Summary of Residues for Human Serum Samples

Amount Found (ng/mL)

Sample ID Sponsor ID Cé6 C7 C8 C9 Cl10 Cl1 Cl12 PFOS THPFOS THPFDS

0203963 Lot 020821 |[0.0261} ND [2.85|0.683{0.228{ 0.371 {0.0333| 32.0 ND 0.0743
0203963 Dup| Lot 020821 ND ND |2.93|0.684( 0.22 | 0.373 |0.0282| 33.3 ND 0.0599

0203964 Lot 22K(0965 | ND |0.0940|1.45(0.307{0.107|0.0942|0.0122| 8.64 ND 0.0402
0203964 Dup| Lot 22K0965 | ND |0.0976|1.45/0.276,0.108| 0.115 |0.0172| 8.95 ND 0.0412

0203965 | Lot G0140604 |0.0687 0.145 [5.93/0.508(0.214] 0.207 |0.0199] 29.7 | 0.0440 | 0.0846
0203965 Dup| Lot G0140604 |0.0884| 0.170 {6.00{0.557|0.204| 0.236 {0.0184| 29.3 | 0.0436 | 0.0944

0204292 X328-A ND | 0.115 [3.58/0.634{0.189| 0.137 [0.0169] 16.6 | 0.0221 | 0.0791
0204292 Dup X328-A ND | 0.12 j4.21]0.772|0.221] 0.149 [0.0490] 20.6 | 0.0394 | 0.0946
Table V.~ Summary of Residues for Human Plasma Samples

Amount Found (ng/mL)

Sample ID  SponsorID C6 C7 C8 C9 Cl10 Cll1 C12 PFOS THPFOS THPFDS

0204334 TCR-684 | ND | 0.0925| 2.57 | 0.174 | 0.108 [{0.0797] ND | 14.8 | 0.0140 | 0.0539
0204334 Dup| TCR-684 | ND | 0.0875( 2.64 | 0.198 | 0.120 {0.0695] ND | 14.9| ND 0.0609

0204490 TCR-674 | ND | ND |0.0887; NQ |0.0252{0.0458; ND |4.78 | 0.0115 ND
0204490 Dup| TCR-674 | ND | ND |0.130| NQ {0.0167 (0.0357] ND |4.84| ND ND

0204491 |TN-A-6337| ND | ND 2.23 | 0.166 | 0.0840 |0.0501| ND (114} ND 0.0252
0204491 Dup{ TN-A-6337| ND |0.0309 | 2.38 | 0.208 | 0.0958 {0.0346| ND | 12.6 | ND ND

0204747 TCR-683 | ND | 0.0897| 2.09 | 0.287 | 0.121 | 0.105| ND | 14.1 | 0.0193 | 0.0843
0204747 Dup| TCR-683 | ND |0.0876 2.92 | 0.416 | 0.163 [0.178 | ND [ 19.4 | 0.0292 | 0.109
Table VI  Summary of Residues for Monkey Serum Samples

Amount Found (ng/mL)  °

Sample ID  Sponsor ID C6 C7 C&8 CS Ci10 Cl1 (Cl2 PFOS THPFOS THPFDS

0204335 |TN-A-06332] ND | ND | 1.25| 3.24 | 0.286 | 0.540 {0.0365| 17.2 ND 0.0141
0204335 Dup{TN-A-06332) ND | ND | 1.72 | 4.37 | 0.396 { 0.650 [0.0464| 22.4 ND ND

0204492 |TN-A-06333] ND | ND | NQ | NQ |0.1030.137| ND 16.5 ND 0.0130
0204492 Dup|TN-A-06333] ND | ND | NQ | NQ {0.0880| 0.114 | ND 16.4 ND ND

0204493 |TN-A-06336] ND | ND | NQ | NQ | ND 0.0939(0.0227| 14.8 ND ND
0204493 Dup|TN-A-06336] ND | ND { NQ | NQ | ND {0.106 |0.0321} 18.1 ND ND
ND = Not Detected
NQ = Not Quantifiable (negative residue calculated)
Exygen Research. Page 26 of 111

000343




Exygen Study No.: 023-082

FIGURES
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Figure1l Chromatogram Representing 0.1 ng/mL Calibration
Standard

Poak Nams: 'C8"  Masa(ve): 313 0/280 0 amu”

I Sample Nams: "101702:101°  Sample (D' *Standard’  File: ‘serum sarening. wilf®
Commenl: *C100302-8 (0.1 ng/mL)"  Annotation: **

Sample Index: L]
Sample Typ: Brandacd a.8271
Concentratian: 0.100  na/mi 1200
Calculated Cong: 0.127  ng/mL
Acq. Dates 1a/11/02
Acqg. Tima: BLi3tidl mm 1100
Nodifled: Yan
Sunching Pactor: L 1000
Woise Thresheld: 114.41 cpe
Threshelds 372.04  cpe %00
Smeoths 4
BT Window: 30.0 e
Expectad RT: 050 mia - 200
Sap. Width: 0.20 3
Sep. Height: 0.01 b
Exp. Peak Racior  $.00 100
Exp. Adj. Ratio: 4.00 2
Exp. Val. Ratior  3.00 -
Use Nelative RT:  No = 800
<
Int. Type: Nanual -
Retention Tima 0.3] min 800
Aress 8107 counts u
Heighte 1.6640¢002  cps o 400
Stare Timas $.30  aia
Tnd Times 0.70  aia
300
200
100
a
1 2 ] 4 [ ] r [ ? 10 1
Time, min

Sample Index: L]
Sample Typ Standard 9.8403
Concentracions 0.100  ng/mL
Calouiated Comet  0.113 ne/al ss00
Acq. Datas 18/11/02
Acg. Timee 0l126¢d3 M 3000
uodlfled: Yeu 7600
Bunching Facter: 1
Noise Threshald: 106.94 cpe 7000
Arsa Thresheld: $34.60 ps 8500
Wum. Smootis 4
BT Window: 3a.o seq
Expected RT: .78 uin ; €oqo
. width: 0.20
. Weight: 0.01 7 sse0
Exp. Peak Ratio: 5.00 8000
Txp. Adj. Racios £.00 2
fxp. Val. Ratio: 1.00 - 4500
Use Reslative RT: Mo -
= 4000
Int. Type: -
Retsntion Time: min o 2500
¢ounta ©
cpe 3000
Start Time: ain
Ind Time: ain 2500

2000
1500
1000

$00

Sample Indax: [
Sasple Typer standard
Concentratien: 0.100  ne/mL sst0
Calculated Cone:r  0.091 ng/aL 500
Aoq. Dates 10/17/02
Acq. Timer 91136141 M
Xodified: Yer sooo
Bunching Facter: 1
Woine Threshold: 141.70 cps 4500
Ares Threshold: 708.51 cpe
Wun. Swootha: ‘
AT Window: 30,0 awe 4000
Expected RT 9,98 min -
Sep. width. 0.20 2
Sep. Reight: 0.01 s 3800
Ixp. Peak Latio: .00
Exp. Mj. Ratio: 4.00 2
Ixp. Val. Matio: 3.00 - 3000
Use Relative T o =

<
inc. type: Manual . 2500
Zetention Time: 9.00 amin @
Areas 40296 counts W
Helgner 4.434e4003  cpe o 2000
Start Times 8.84  wmin

End Time: LEr3Y =in
1500

1000

800

q
Tine, min
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Figure

1 (cont)

Standard

Exygen Study No.: 023-082

Chromatogram Representing 0.1 ng/mL Calibration

Sample Name: *101702-101°  Sample ID: *Standard®  Kile: ‘serum saresning. wiff*
Peak Name. "CO'  Mass(ss): "4630/4180 smy’
Commaent: "C100302-8 (0.1 ag/mi)'  Annotation: **
Sample tnden: .
Sample Typa: Standard 9.1928
Concencratlon 0.100 s 3178
Caloulated Coner 0,081 ng/ml
Acq. Dates 10712703 3a00
Acq. Times 01126:43 om
1800
Noditieds o
Bunening Pastar: 1 1800 13110
Threshold: 130.1%  cps
Threshold:  630.37  epe 2400
Bmeotha: ‘
2T Window 30,0 see 2200
Txpected RT 2.1¢ mia -
Sep. Widehs 0.20
Sep. elght. 9.01 H 2000
£xp. Peak Ratio: 3.00 1800
Txp. Adi. Ratio: 4.00 a
Ixp. Val. Ratias 3.00 - 00
Use Relative AT: Mo = 18
-
Int. type: Sase Ta Nase - 1400
Retantion Times #.19  wmia o
Ar 15260 censts v 1200
Helghes 2.017¢200)  epe
starr Tima: $.07  min 1000
End Timas 213 mis
800
sa0
400
200
[
10170
10 Masa(;
Commant 'C100302-8 (0.3 ng'/mi}'  Annotation: **
Saaple Indext .
Sample Typet frandard
Concentratione 0,100  ng/ut 1902
Caloulated Comcs  0.117  ne/mL
Aeq. Datesr 10/17/03
Acq. Timet 01126043 M 1800
Modified: o
Bunching Peatars 1 1800
Woise Thrashold:s 51.42 cpe
Area Threshold: 261.0%  epe
Num. Smecths: ‘
AT Window: 30.0 vec 1400
Expected 2T: 9.33 mla =
Sep. Width: 0.20 3
Sep. Meight: 0.01 . 1200
Exp. Peak Matio: s.00
txp. Adi. Ratia: 4.0 2
Zxz. Val. Ratios 3.00 .
Uae Relative RT: Mo = 000
<
ine. Type: - -
Rarantion Time: 9.16 min o aco
. 3937 comnts v
Haighe: 3.7614s007  cpa o
seart Timer %.11  min a0
End Time: 8,49 win
400
200
°
Sanple Indexy ]
Sample Type: Standacd
Cancentrations 0.100  mg/mi 340
Calculated Coner  0.113  ag/mL [
Acy. Dat. 10717702 320
Acq. Times 01126143
00
Nodifiads Yan s
Bunching Factor) 1 280
Naiss Threshald: 11.6)  cpe
Area Threshold: 116.15  cpe 260
Wum, Swoathai ‘
AT Wiodow: 30,6 emc 240
Expected RT¢ .49 min -
Sep. Widch: 0.20 a3 220 11.1010
Sep. Height: 0.01 3 10.2430
Bxp. Peak Ratios .00 200
Exp. Adj. Ratios i.00 a
Exp. Val. Ratior 1.00 - 180
Use Relative AT: Ko =
= 140
Int. Types Xanual - 0.7384
Retention Tima: 3.51  =in o 140 "
22155  counts ©
ahts 2.)31ee002  cps w 120
Starc Time: 331 amin
Znd Tima: 5.7 min 100
&0
e
40
. 2 Pan P
1 F 3 4 "
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Figure 1 (cont) Chromatogram Representing 0.1 ng/mL Calibration

Standard

Peak Name: "C12°  Mass(es) "$53 0/689.0 amu’

I Sample Name: '101702:101°  Sampie I0. *Standard®  File: ‘serum soreening. will"
C100302-8 {0.1 ng/mL)'  Aanatation: **

3
Brandard
Concentration: 0.100  mg/mL
Calculated Conci  0.118 ng/al 40
Aog. Date: 10717701
Acq. Time: 0L128¢4) ox 20
Mod{fied: Yoo 300
Bunching Pactor: 1
Woise Thresheld: 20.10 eps 28
hia 200
wee
Expested 070 963 mia ~ 240
Sep. Width: 0.20 3 220
Se». Haight: 0.0 4
Exp. Peak Ratio:  5.00 200
Exp. AMd3. Raclo:  4.00 2 11.2938
Exp. Val., Ratio:  3.00 . 180
"o =
* 180
Int. Types Manual N
Retention Tima: .68  aim L 140
Arear 111l aounts w
Keighes 1.64lee00]  cpe o 120
Stare Timeo $.40  wmin
tad Times .02 mln 100 0.7004
(1
[
40
20 2.2237. 2.7140 2218 4,7:m7\m 6.4960
,MM oA A A3 A
1 2 a 4 [ [] 7 [ ] 10 "
Time, min
fample Indax:
Sample Type: 2.1878
Concentration: 9.100 ng/nl 218
Calculated Conc: 0.103  og/mb
Acq. Datas 10/17/02 200
Acq. Time: 01:126:43 PM
Modifled: Yes
Bunching Pacter: 1 150
Woius Threshold: 240.37  epe
Area Threshold: 120L.83  cpw
Num. Smooths: 4 160
RT Window: 10.0  aec
Expacted T 9.12  min -
. Widehe 0.20 3 140
Sep. Height: 0.01 :
Exp. Peak Ratio: s.00
Txp. Adj. Ratio: 4.00 2 120
Exp. Val. Ratias 3.00 .
Uss Relative NT: No -
- 100
Int. Type: Manusl =
Retention Time: 9.1% wis o
1720 eunts © 20
. 1.144e%002 cps o
Stare Time: $.30 min
£od Time: $.30  mia &0
40
11.3288
20
1.4533 9.7703 ‘O.tuW
as7e A . A AN Ao /\I\/\
1 2 3 4 § [ 7 8 [] 10 )
Time, min
Flle: *serum soreening.wiff®
Samgle lndexs
Sample Type: 3.9099
Cancentratlion: 0.100 ng/nl
Calculated Conct 0,108 ng/ul 120 Y
19/17/02 )
a1:26143 M 1o
Moditieds Yes
Bunching Facter: 1 100
Noise Thresheld: 7.1l cpa
Area Thrasheld:  13.3)  cpse
um. Smoothe: 4 20
KT Window: 30.0 aac
Expected RT: .96 min -
Sep. Width: 0.10 3 a0
Sep. Helght: 0.01 s
Exp. Peak Ratio: 5.00 70
Exp. Adj. Ratias 4.00 3
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Exygen Study No.: 023-082

Figure 1 (cont) Chromatogram Representing 0.1 ng/mL Calibration
Standard

Semple Name: 101702-101°  Sample I0: *Standard®  Flle: ‘serum sarssaing. wilf®
Poak Name: "THPEDS' Masses): *527.0/81.0 s’
Gomment: 'C100302-6 (D.1 ngwet)’  Annotation: **
Sanple Index: .
Sampla Typer Standard » 22078
Concentrations 0.100  ag/ml ol
Caleuleted Cons: 0.000  ng/mL .
Acq. Dater 10/17/02 5
Acq. Times 02:26:43 20
Modified: You 78
Bunehing fastors 1
Nolse Thrasheld:  0.00 cpe 70
Ares Threshald:  43.99  «pa
Num. Smesthe: ‘ [
AT windew: 10.0 see
Txpested AT: 3.31  mia - [
Sep. width: 0.20 3
Sep. Meight: 9.01 ‘.' as
Exp. Peak Ratior 5.90
Exp. Mj. Natier 4.00 2 80
Exp. Val. Natior  3.00 .
Use Relative RT:  No = 4
<
fat. Type: Manal - 4“9
Rerentlon Time: $.10 min o I
Avear 03 cewnts o
Netghte 9.90100001  cpe o 20
Start Time: $.31  min
2.51  wmia 26
20
18
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191 _a.0701 9.007 9.9770 195757
5184 -
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8854 19981 5.2008 Mj\
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Figure
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Exygen Study No.: 023-082

Chromatogram Representing a Fortified Human Plasma
Sample at 0.5 ppb (Exygen ID: 0204490 Spk J, Sponsor ID:

TCR-674)
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Exygen Study No.: 023-082

Figure 2 (cont’) Chromatogram Representing a Fortified Human
Plasma Sample at 0.5 ppb
(Exygen ID: 0204490 Spk J, Sponsor ID: TCR-674)

Sarple Name: "101702- 140" Sampte (02 "Spk”  Flla: “serum sorsersig. wil
Pusk Neme. ‘CO*  Mass(as); ‘48304 19.0 smu”
Commant ‘2204490 S0k J. 0.5ppd’  Annotason. =
.

Sample Index: [
Sample Type: Q¢ 9.1578
Concentracion: 1.000  ng/mb 10084
Calculated Conoyr  0.000 nesul )
Acq. Data: 10/10/02 9600.00
Acq. Time: 03440473 AR
9000.00
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Sunching Peetor: 1 8600.00
Moise Thresheld: 1)0.1% ape $000.00
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Exygen Study No.: 023-082

Figure 2 (cont’) Chromatogram Representing a Fortified Human
Plasma Sample at 0.5 ppb
(Exygen ID: 0204490 Spk J, Sponsor ID: TCR-674)

Sample Name: “101702-140°  Sampis i0x "Sph°  Fie: "serum scresning.win®
Posi Name: "C1T'  Masu(ve): ‘813.0rS80 O armw”
Commant “(XI04400 Spk J, 0.5 ppb*  Annotalion: ™

.“
Q¢ 9.6477
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Calculated Conea a.800 ng/mb
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Acq. Timws 03:40421 AN 20
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Bunching Faater: 1 0
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Threshold:  100.38  cpe 1800
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&T Mindow: 300 mec
Expected AT: 9.65  min 1800
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. .
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Exygen Study No.: 023-082

Figure 2 (cont’) Chromatogram Representing a Fortified Human
Plasma Sample at 0.5 ppb
(Exygen ID: 0204490 Spk J, Sponsor ID: TCR-674)

Sumple Name: *101702 140°  Sample [D: "Spk®  Flle: “senum scresring. wilt*
Peak Nome: THPFOS®  Mase(ea): “S27.081.0 wmis'
Comment. “C204490 Spk J, 0.5 ppb’  Aanotason **
lawple tndex: i
fample Type: 12% 231%
Conesntration 1.000  og/mt
Calculated Cons: 0.00¢  na/mt 1200
Aeq. Dac. 10718702
Acq. Time 93140423 AX oo
Hodifled: 1
Bunehing Pasters 1 1000
¥olse Thresheld:  0.00  cpe
Atea Threshold 11.9% e
Num. Sweoths: %00
Xt Window: 1.0 e
Lapected BT 9.1 min _
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Exp. Peak Ratior  3.00 .
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Maights 1.311e4002  cpe
Starc Tima: 9.1 min *
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- Exygen Study No.: 023-082

- Figure 3 Chromatogram Representing a Human Plasma
Sample (Exygen ID: 0204490, Sponsor ID: TCR-674)

Sample Name. *101702-180° Sampw 1T “Sampie’  Fila: “serum soreaning.will"
Paak Naona. “CH"  Mase(ea). '313.0,88 0 amu’
Conwnent. "0204480°  Annotation: =
e Sangle Inden: "
Snknawn
Y M
9.000 g ut 300
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Acq. Timas 08103113 M 200
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4 2000
10,0 wes
0.9 win  _ 200
Wideh 0.30 3
Reight e 9.01 - 2200
Peak Ratle: s.00 -
Adj. Matles 4.00 3 2000
txp. Val. Ratios 3.00 .
- Use Nelative NT: ¥eo = 1800
-
fac, Type: Mo Peak . 1800
Retention Times /A ain °
Arest /A cowats 1400
Reighe: WA cpe
Start Time: n/A nin 1200
tod Times WA min
.. 1000
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L
on 102411, kY
200
~ k)
7621 W
Poak Name: “C7° Mass(os): “363.0r313.0 armws*
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Sample Indax: “w
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o Calculated Comer 0.000  ne/sl
Acq. Datws 10/18/02 5600
Acq. Time: 08101412
|
Noditieds 5000 i
Bunching Factor:
Threabolds <pa
Thresholds cpa 4500
Num, Smooths:
- RT Window: asc
Expected NT: win  _ 4000
Sap. Width: 3
Sep. Halght: -
Exp. Peak Aa * 3w
©xp. Adj. atio 3
Exp. Val. latio: 3,00 -
Use Relacive RT¢  No = 3000
<
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Heights WA cpe 11,9785,
Stare Time: AN mia ¢ 2000
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- 1000
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Calculated Conc:  0.000  og/mi 500
Acq. Dater 10/18/02
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Nodifleds o
Nunching Fector: 1
Noise Threshold: 11.70 cps 4500
Area Thresnold: 708,31  <ps
Wum. Smoothe: ‘
2T Window: 19,6 see 000
Expected BT: 8.98  mia _
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- Peak Ratior  5.00 . 3500
Ad§. Ratios 400 3
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To s A
> Bawe .
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End Tima: 2.24  min
1500
100
o %00

- Exygen Research. 000353 Page 36 of 111



Figure 3 (cont’)

t

Exygen Study No.: 023-082

Chromatogram Representing a Human Plasma
Sample (Exygen ID: 0204490, Sponsor ID: TCR-674)

o685

94201
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1072 1
Peak Name: "C10°  Mass(se): “S13.0/480 0 amu®
Comment; "0204420°  Annotalion: =
amgple 1. O .
Sample Typ
Concentracion: L)
Calculated Coner  0.000 ng /ak
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Figure 3 (cont’)

Exygen Study No.: 023-082

Chromatogram Representing a Human Plasma
Sample (Exygen ID: 0204490, Sponsor ID: TCR-674)

Sampie Neme: *101702-180°  Sampls i0: “Sample”  Fie: "ssrumn screening.wif”
Peak Nema: ‘C12* (08): ‘$13.0r%48 O amw”
Comment: *0204400°  Anvotation; ™

Sangle index:

Calculated Coner

End Time:

Acq. Date:
Acq. Tima:
Hodifleds o
Sunching Fectors L
Wolss Threshalds 10.10 cwe
Ares threshold: 100.34 cpe
¢
0.0 e
9.69  min _
4.30 3
0.0l -
.00 .
t.00 3
3.00 "
Use Relative RT:  ¥o =
-
tnE. Type: e Peak .
LI min °
WA cewnts _
Haights WA ops
Stare Time: /A wia *
End Times WA min

Camment:
Sample Index:
Sample Type:
Concastracion: WA
Caleulated Conct  0.000  mg/mL
Acq. Dates 10718/02
Acq. Times 06:03,12 w0
Nodifieds Yeu
Bunching ractor: 3
Noise Threshold: 240.)7 cpe
Thresholds 1201.83  cpe
Smcoths: ¢
&7 Windows 30.0 sec
Expected RT: $.12 mia
. widehy 0.20 3
Sep. Beighty 0.01 -
Peak Ratlos 5.00 .
Exp. Mj. Ratia: 4.00 3
Exp. val. fatio: 3.00 -
Use Relative RT: Ha =
1
Iac. Type: -
Ratention Timas o
-
"

a.8479

B 8% 8 8y

t.7e4
1.6a4
t.504
1.4e4;
1.3e4.
1204

1.1a4.

Sanple Indexe "
Sample Typer -
Concentration: A
Caleulated Comer  0.000  ng/ml
Acq. Date: 18718502 o
Aeg. Time: 08103:12
HodlCleds Ten 50
Sunching Pacters L
Moise Threshold:  7.11  cps
Area Threshold:  35.53  cpe 440
Wum. Swsothss 4
2T window: 30,0 wec
Expected RT1 2.96 mia _ 0t
Sep. Width, 0.20 >
Sep. Meight: 6.01 -
Exp. Peak Matios 5.00 . 0
Exp. Adj. Natios 4.00 >
txp. Val. Ratios  3.00 -
Us ive RT: oo = 00
<

Ing. Type: Manual -
Retantion Timer 9.9%5  mla 20
Areas 195 counze
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Start Time: ula  * 200
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Exygen Study No.: 023-082

Figure 3 (cont’) Chromatogram Representing a Human Plasma
Sample (Exygen ID: 0204490, Sponsor ID: TCR-674)

Sampie Nama: *101702-180°  Sampie i “Sample’  Fila: *serum sorsening wit*
MN-MQ 'TNPFN Mol) szromc-m

u-.x. xun u
Sample Type: Ynknawn 45708
Coneentrations n/a 340
Caloulated Coms:1  0.000  ng/mL
Acq. Date: 10/18/02 20
Aoq. Time: 06.03:12 sz
Hodi fhed: ™ 0
Bunching Pactor: 1
Wolse Threshold:  8.00  cps 0
Ares ﬁz.l')'l" 431.99 cpa
Wum. Bmcothe 4 =0
AT Windew: 300 see
Txpected RT $.32  wia b
Sep. Widrh 0.30 a
Sop. Nelgnr 0,01 - b
Bxp. Peak Ratis .00 .
Rxp. M3. Ratio 400 3 0
txp. Val. Racles  1.00 -
Use Relative MT¢  ¥o - 180
<
Iag. Type: Ne Puak . 180
Retention Time: WA wia
Areat WA eounts 4o
Hedght s WA epe
Start Times WA mia ¥ 120
tad Times WA mia
100-
w0
©
©
»

79143
’-WWJ
Q403 12967 21362 30081, 33T 360 57434, 83384 89612, O

2

3 4 L] L 7 L]
Time, min.
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- Exygen Study No.: 023-082

- Figure4  Chromatogram Representing a Sample Analyzed for Three
Daughters for THPFDS
(Exygen ID: 0204292 Dup, Sponsor ID: X328-A).

. Sample Name: ‘102102-171"  Sampie I "Saumgla’ %- "Beum scresning wit"

Paak Name. THPEDS®  Mase(os): wullo-m
Comment: ‘0204292 Dup*  Annolason. **
Sasple [ndex: L
Sample Type Unknown
Caoncentratlon: /N 180
Calculaced Coner 0.212  ng/mb
Acq. Datec 10/21/02 1o
Acq. Time: 16147119 ™
ModLfLeds Yea 1.0
Runching Pactors 1 150
Nolse Threshold:s  0.34  cpe
Atea Threahold: 4.63  cpe 140
Num. Smooths: 3
RT Window: 30.0 e 130
txpected RT) .31 min
Sep. Width: .20 3 120
- Height s 0.01 -
Exp. Peax Ratio: 3.00 - 19,
Exp. Adj. Racien 4.00 3
txp. v ios 3.00 - 100
Une Relative RT: Mo -
z w
Int. Type:r Manual .
Retantion Time: 9.17 mia 0
Areat 1707 cownts o »
- .- Meight: 1.681e+002  cpe
Start Times 9.14 mian ¥ ©
£ad Tiues 9.53 min
»
o
x
e 2
1@ 09770 1.8309 B o0 43500  §3684.5.5080  0.2824 §
R e VO PR v O N Y VY faled ag ANl 470
1 2 3 8 7
m;.m
Concentration: L72.)
Calculated Conc: 0.235  ng/mk
Acq. Datas 10/31/03
Req. Timas 10047219 M
Hodified: Yeu
Bunching Pactor: 1
- Woise Thresheld: 0.0%  cpe
Arsa Threshold: 4.8 “pe
Hum. Pmooths: 3
AT Windowe 30,0 see
Cxpected 27 $.91  min
Sep. Widehs 0.30 3
Helght: 0.01 -
Peak Maties  5.00 .
AMj. Matios 4.00 3
e Exp. Val. Natios 1,00 -
Use Ralacive RT: o =
<
Int. Type: Manual .
Ratention Time: 5.36  aln
Aress 1906 cownce
Helght: 1.914e+002  eps °
start Time: .14 min "
End Time: $.5)  min
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STUDY PLAN

Study Title:

Analysis of Pooled Human Sera and Plasma and Monkey Sera
for Fluorocarbons Using Exygen Method ExM-023-071

Study Plan Number: ExP-023-082

Exygen Study Number: 023-082

Performing Laboratory: Study Sponsor:

Exygen Research 3M Environmental Laboratory
3058 Research Drive Building 2-3E-09

State College, PA 16801 St. Paul, MN 55133-3331

Phone: (814) 272-1039 Phone: (651) 778-6565
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1) Emily R. Decker, Study Director, Exygen Research

2) William K. Reagen, Sponsor Study Monitor, 3M

3) Exygen Research Quality Assurance Unit
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Study Title: Analysis of Pooled Human Sera and Plasma and Monkey Sera for

Fluorocarbons Using Exygen Method ExM-023-071

Study Plan Number: ExP-023-082
Exygen Study Number: 023-082

This study plan was audited by the Quality Assurance Unit of Exygen Research.

Bul)<D Techus

(Emily R@Decket, Study Director
Exygen

m el

| Ukt Do Bl (el o
: Naomi Lovallo Date
Technical Lead-QA
APPROVALS

()
ohn Flaherty, Vice Président, Facility Management
Exygen

William Reagen, Sponsor Study Monitor
M
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The purpose of this study is to perform analysis for perfluorooctane sulfonate

_ (PFOS), perfluorohexanoic acid (C6), perfluorcheptancic acid (C7),

pentadecafluorooctanoic acid (C8), heptadecafluorononanoic acid (C9),

nonadecafluorodecanoic acid (C10), perfluoroundecanoic acid (C11),

perfluorododecancic acid (Cl12), tetrahydroperfluorooctane  sulfonate

- (THPFOS), and tetrahydroperfluorodecane sulfonate (THPFDS) in pooled

. human serum and plasma and monkey sera using Exygen method ExM-023-

071 entitled “Method of Analysis for the Determination of

Perfluorohexanesulfonate (PFHS), Perfluorooctanesulfonate (PFOS) and
Pentadecafluorooctanoic Acid (PFOA) in Rat Liver, Serum and Urine.”

The study will be audited for compliance with OECD Principles of Good
Laboratory Practice (as revised in 1997), ENV/MC/CHEM(98)17 by the
Quality Assurance Unit of Exygen Research.

The test items are perfluorooctane sulfonate (PFOS), perfluorohexanoic acid
(C6), perfluoroheptanocic acid (C7), pentadecafluorooctancic acid (C8),
heptadecafluorononanoic acid (C9), nonadecafluorodecanoic acid (C10),
: perfluoroundecanoic acid (C11), perfluorododecanocic  acid (C12),
. tetrahydroperfluorooctane sulfonate (THPFOS), and

; tetrahydroperfluorodecane sulfonate (THPFDS). All test items were received
; from the Sponsor.
I Name: PFOS
! Chemical Name: Perfluorooctanesulfonate
Molecular Weight: 499, as shown ‘ .
_ F F F F
_ F F F F .
- : F S03
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Name: C6
Chemical Name: Perfluorohexanoic acid

Molecular Weight: 313, as shown

Name: C7
Chemical Name: Perfluoroheptanoic acid

Molecular Weight: 363, as shown

Name: C8
Chemical Name: Pentadecafluorooctanoic acid

Molecular Weight: 413, as shown

Name: C9

Chemical Name: Heptadecafluorononanoic acid

Molecular Weight: 463, as shown

Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Study No.: 023-082
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Name: C10
Chemical Name: Nonadecafluorodecanoic acid

Molecular Weight: 513, as shown

Name: C11
Chemical Name: Perfluoroundecanoic acid

Molecular Weight: 563, as shown

Name: C12
Chemical Name: Perfluorododecanoic acid

Molecular Weight: 613, as shown

Name: THPFOS :
Chemical Name: Tetrahydroperfluorooctane sulfonate

Molecular Weight: 427, as shown
F F F H

FLE | F | H .
F 503
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Name: THPFDS
Chemical Name: Tetrahydroperfluorodecane sulfonate
Molecular Weight: 527, as shown

The purpose of this study is to perform analysis on four different lots of
pooled human serum, four different lots of pooled human plasma, and three
lots of pooled monkey serum for the target fluorocompounds using the
analytical method, "Method of Analysis for the Determination of
Perfluorchexanesulfonate (PFHS), Perfluorooctanesulfonate (PFOS) and
Pentadecafluorooctanoic Acid (PFOA) in Rat Liver, Serum and Urine."

Exygen Research

3058 Research Drive
State College, PA 16801
Phone: (814) 272-1039

SEUDYDIRFEGTORS

Emily Decker

Scientist
Exygen Research

Phone: (814) 272-1039

emily.decker@exygen.com

FoiN-c g

3M Environmental Laboratory
Building 2-3E-09

St. Paul, MN 55133-3331
Phone: (651) 778-6565

Page 8 of 59
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William Reagen
Building 2-3E-09

St. Paul, MN 55133-3331
Phone: (651) 778-6565
wkreagen @mmm.com

It is proposed that the analytical portion of this study be conducted from
October 14 to October 21, 2002. The actual experimental start and
termination dates will be included in the final report.

VMW

All ~ommunications between the Testing Facility, methoc developers, and the
Sponsor will be directed through the Study Director (or designate) and the
Sponsor Study Monitor. Communications will be fully documented by the
Study Director.

Pooled human sera and plasma and monkey sera are used as the test systems
in this study. The matrices will be provided by the sponsor. The matrices will
be representative of that for which this analytical method was designed.

Pooled human serum samples were purchased by the sponsor from Sigma-
Aldrich, Milwaukee, WI, Lampire Biological Laboratories, Pipersville, PA,
Bioresource Technology, Inc., Fort Lauderdale, FL, and Golden West
Biologicals, Temecula, CA. Pooled monkey serum samples were purchased
by the sponsor from Lampire Biological Laboratories, Pipersville, PA. Pooled
human plasma samples were purchased by the sponsor from Lampire

N Page 9 of 59
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In addition to the calibration standards described in Section 3.5.3, a set of
calibration standards will be processed through the extraction procedure
identical to the samples, using bovine serum and also a set using human
plasma. The fortification of the standards before extraction is done
according to the following table:

Conc. Of Fortification  Volume of Conc. of
Mixed Volume (uL) Control Extracted

Fortification Sample (mL) Calibration
Solution Standard
(ng/mL) (ng/mL)

1 400 2.0 0.2
10 100 2.0 0.5
10 200 20 1.0
10 300 20 1.5
10 400 2.0 2.0
100 50 20 2.5

100 100 2.0 50

The testing facility will establish the relationship between the instrument
response and the concentration of analyte in order to assess the linearity of the
system. A standard curve should be constructed with at least five standards.
The testing facility should also verify the endogenous levels of analyte in the
matrix control samples. This should be accomplished by analysis of a control
sample for each matrix and examination of the region of analyte retention.
The potential exists for interference from fluorochemicals introduced from
dietary material and other exogenous sources. Samples are fortified with the
target analytes. The compounds will be made into solutions as per the
method, and added to the matrices via a micropipette. Fortified samples will
be processed through the described procedures to ensure method accuracy and
to check for bias.

Recoveries should be between 70% and 130% of the fortified levels. The
sponsor may accept occasional recoveries outside of this range. The relative
standard deviation (RSD) for each fortification level as well as the overall
RSD, should be less than or equal to 20%.

Any modifications to the analytical method will be documented in the study
raw data. Modifications deemed significant by the Sponsor ot Study Director
will necessitate revision of the method.

Exygen Research.
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Control of bias will be addressed by taking representative sub-samples from a
homogeneous mixture of each matrix for untreated control samples, and by
analyzing at least two levels of fortifications.

I TISTICATS

JIEEGIN,

P o I N S

Statistics will be limited to those specified in the subject method and to the
calculation of average recoveries, as applicable.

All aspects of this study shall be performed and reported in compliance with
OECD Principles of Good Laboratory Practice (as revised in 1997),
ENV/MC/CHEM(98)17. The final report or data package (supplied to the
Sponsor) shall contain a staternent that the study was conducted in compliance
with current and applicable GLP standards and will outline any deviations in
the study from those standards. This statement will be signed by the Study
Director and Sponsor.

A final report will be prepared by the study director or their designee at the
conclusion of the study. The report will include, but will not be limitad to, the
following:

« The name and address of the Study Director, Sponsor Monitor and of the
testing facility.

» A statement of GLP compliance (any related documentation, such as
chain-of-custody records, must be in the study records).

s The signed and dated statement by the Exygen Research Quality
Assurance Unit regarding dates of study inspections and dates findings
were reported to the Study Director and Management.

Page 12 of 59
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A description of the exact analytical conditions employed in the study. If
the subject method was followed exactly, it is necessary to include only a
copy of the analytical method. Any modifications to this methed will be
incorporated into the report. If the method is photo-reduced, the project
number and page number must be included on each page.

Any steps considered critical, i.e. steps where little variation is allowable
or directions must be followed precisely.

Description of the instrumentation used and operating conditions.

The number of worker-hours or calendar days required to complete one set
of samples.

All results from all sets analyzed. Identify all control and fortified
samples, and in the data table include sample number, fortification level,
and unique identification number by sample set.

Representative chromatograms for each analyte in each matrix, including
chromatograms of a standard and a control sample, and a chromatogram at
a fortification level. The location of the analyte peaks will be clearly
identified in all chromatograms.

All circumstances that may have affected the quality or integrity of the
data will be documented in the report.

Locations where raw data and the final report are to be archived.

Additions or corrections to the final report shall be in the form of an
amendment by the Study Director. The amendment shall clearly identify
that part of the report that is being altered and the reasons for the
alterations. The amendment will be signed and dated by the Study
Director and the Sponsor Study Monitor.

Laboratory personnel will practice good sanitation and health habits.

Any health condition of laboratory personnel that may be considered to
adversely affect the study will be reported to the Study Director.

Any injury to laboratory personnel occurring during the conduct of this
study will be reported to the study director.

Exygen Research.
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e Every reasonable precaution shall be taken to prevent inadvertent
exposure of personnel and the environment to the test or reference
substance(s).

All significant changes to the study plan outlined here will be expressed in
writing, signed and dated by the Study Director and Sponsor Study Monitor.
Amendments usually will be issued prior to initiation of study plan change.
However, when a change is required without sufficient time for the issue of a
written amendment, that change may be effected verbally with supporting
documentation signed and dated by the Study Director and followed with a
written amendrnent as soon as possible. In this case, the effective date of the
written amendment will be the date of the documented change. Copies of the
signed amendments will be appended to all distributed study plan copies. The
original amendment will be maintained with the original study plan. Any
deviations from the study plan or from the analytical method as provided will
be documented and reported promptly to the Sponsor Study Monitor.

Records to be maintained include the following (as appropriate):

Sample tracking sheet(s)

Sample receipt records, storage history, and chains of custody
History and preparation of standards (stock, fortification, calibration)
Description of any modifications to the method

Instrument run sheets, bench-sheets or logs

Analytical data tables

All chromatographic and instrurnental conditions

Sample extraction and analysis dates

A complete listing of study personnel, signatures and initials
Chronological presentation of all study correspondence

Any other documentation necessary for the reconstruction of the study

Chromatograms- All chromatograms will contain the following:

o Sample identification, date, Exygen study number, arrow or other
indication of the area of interest, and injection number comresponding to
the run.

« Additionally, fortifications will include the amount of analyte added and
the sample number of the sample that was fortified.

Exygen Research.
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o Analytical standard chromatograms will additionally include the
concentration (e.g., ug/mL).

s As part of the documentation the following sheets will be included in each
analytical set: a run sheet listing the samples to be run in the set, and an
instrument conditions sheet describing the instrument type and operating
conditions.

OUALEEERSSURENCE

The QA Unit of Exygen Research will inspect the study at intervals adequate
to assure compliance with GLP's, and will report the findings of audits to the
Study Director, Exygen Management, and the Sponsor Study Monitor.

All hard copy raw data, including, but not limited to, the original
chromatograms, worksheets, correspondence, and results shall be included
with the data package submitted to the Sponsor. These will be archived with
the original study plan, amendments, final report, and all pertinent information
from the Sponsor.

The testing facility shall keep all electronic raw data and any instrument,
equipment, and storage logs for the lifetime of the product and shall obtain
permission of the sponsor before discarding.
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APPENDIX I

METHOD

"Method of Analysis for the Determination of
Perfluorohexanesulfonate (PFHS),
Perfluorooctanesulfonate (PFOS) and
Pentadecafluorooctanoic Acid (PFOA) in Rat Liver
Serum and Urine "

]
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Figure 33. Representative Chromatogram of a Control Seram Sample Fortified }
at 50 ng/mL with PFHS 40 .
Figure 34, Representative Chromatogram of a Control Serum Sample Fortified :
at 50.ngImL with PFOS 41 :
Figure 35, Representative Chromatogram of a Control Serarn Sample Portified
at 50 ng/mL with PROA. 41
Figure 36. Representative Chromatogram of a Control Urine Sample Fortified
at 10 ng/mL with PFOS........ 42 .
Figure 37, Represeatative Chromatogram of a Control Urine Sample Fortified . i
at 10 ng/mL with PFOA 42 3
Figurs 38. Representative Chromatogram of a Control Urine Sample Fortified F
at 50 ng/mL with PFOS 43 H
Figure 39. Representative Chromatogram of a Centrol Urine Sample Fortified
at 50 ng/mL with PFOA 43
i
|
i
i
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Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Study No.: 023-082

Exygen Method No: ExM-023-071

SUMMARY

This repart details a method of analysis for residues of Perfluorohexanesulfonate

(PFHS), Perfluorcoctanesulfonate (PFOS) and Pentadecafluorooctancic Acid
(PFOA) in Rat Liver, Serum and Utine.

Residues of PFHS, PFOS and PFOA are extracted from each matrix with
acctonitrile. The dcstonitrile extract is added to water and loaded onto a
conditioned C18 solid phase extraction (SPE) cartrddge. Analyts residues are
cluted with 2 mL of methanol. Quantification of PFHS, PFOS and PFOA is
accomplished by liquid chromatography/tandem masy spectrometry (LC/MS/MS)
analysis using multiple reaction monitoring (MRM).

The proposed limit of quantitation (LOQ; the lowest fortification specified by the
method which gives adequate recovery according to EPA guidelines) for this
method is 10 ng/g (parts-per-billion) each for PFHS, PFOS and PFOA.

The theoretical limit of detection (LOD) will be based on the signal to noise ratio
and will be st least greater than 3 times the level of noise, based on the
instrumentation system used. For all analytes, the lowest analytical standard
corresponds to 0.1 ng/mL.

This method was developed using rat liver, serum and urine. Typical percent
recoveries + standard deviations (at 10 and 50 ng/g) are shown below:

Fortification Fortification PFHS Recovery in Rat
Lavel (np/g) Level (ng/ml) Serum
10 115% + 9.9% (nw3) 10 108% £ 4.7% (n=3)

PFHS Recovery inRat
Liver

50 98% +35% (nwl) 50 111% +9.6% (ne3)

Eortification PFOS Recovery Fortification
Level inRat Liver Lavel
| (og/g) (ng/mL)
0 Toemzssamn] 10
50 88% + 1.5% (n=3 50

PFOS Recoveryin | PFOS Recovery in
Rat Serum Rat Urine

B8% £9.8% (nm3) | 93% £4.7% (oe3)
120% 2 2.1% (nad) | 79% + 1.2% (rw3)

Fortification
Level
| (ag/g)

PFOA Recovery
inRat Liver

PFOA Recovery in
Rat Serum

FFOA Recovery in
RatUrine

10

98% £ 3.1% (n=3)

117% 2 1.5% (nw3)

30

94% £2.5% (n=3)

50

89% £2.5% (n=3)

111% + 4.0% (me3)

87% +£2.1% (n=3)

Representative calibration curves are shown in Fi

chromatograms are shown in Figures 4 to 39,

Exygen Research
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Study Plan: ExP-023.082
Exygen Study No.: 023-082
Exygen Method No: BxM-023-071
2. EXPERIMENTAL COMPOUNDS
mmucunesfurPFHS.PFOSmdPFOAmgivenbelow. L
PFHS ¢
Chemical Name = Perflucrohexanesulfonate E
Molecular weight = 399, as shown {
P |
F 0 3 .
PFBS is supplied s th= potezsizm salt (C F1380yK"), muiccular weight = 438 i
Chemical Name = Perflucrooctanesulfonate :
Molecular weight = 459, as shown }
F E ¢ F '
03 !
. !

PFOS is supplied as the potassium salt (CeF178C5 K" molecular weight = 538 :
of
1
PrOA . f
"Chemical Name = Pentadecafluorooctancic Acid N
Molecularweight = 413, ss shown ;
F F :
F 0" j
:
1
]
Exygen Research Page 8 of 43 :
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Study Plan: ExP-023-082
Exygen Study No.: 023-082

Bxygen Method No: BxM-023-071

3. CHEMICALS AND SUPPLIES
3.L. CuxmrcaLs -

Chemical Grade Source Catalog No.
“Methanol (MsOH)  HPLC  EM Soieass— IShes

EM Science MX0475-1

Ammonium Acetate Reagent JT Baker 0596-01 !
Water . Typel Exygen NA 4
Acetonitrile HPLC EM Science AX0145-1 !
Type I water = electrical registivity, minimum of 16.67 MQ/cm at 25 °C, :
from a Labconco Waterpro™ workstation,

32. STANDARDS ]
Standard TCR Number Purity (%) Source :
Perfluorohexanesulfonats SE-036 99.99 all isomers, M '
(PFHS) : 8436 straight chain F
Perfluorooctanesulfonate SD-018 86.9 M |
(PFOS) i
Peatadecafluorooctanaic Lot No: 96 Aldrich :
Acid (PFOA) 08316DO Chem !

3.3. EQUIPMENT AND SUPPLIRS :

. Equipment Supplier :
Balance, analytical (display at least 0,000 g Mettler
125-mL LDPE narrow mouth bottles Nalgene
Disposable glass mieropipets (50-100 & 100-200 ML) Drummond (VWR)
Tissumizer Tekmar
Wrist action shaker Burrell Scientific ]
Sorvall RC 5C plus Centrifuge Dupont
50 mL disposable polypropylene centrifuge tubes VWR
“15 mL disposable polypropylene centrifuge tubes VWR
Visiprep vacuum manifold Supelco
Sep Pak Vac 6 cc (1g) tC18 cartridges (part # WAT Waters
036795
2-mL clear HPLC vial Kit (cat # 5 181-3400) Hewlett-Packard
Class A pipets and volumetric flasks various suppliers !
Standard lab equipment (graduated cylinders, various suppliers :
disposable tubes ete.) .
Stand-alone drop-in guard cartridge holder (part Keystone Scientific .
1#844017-400) !
Hypercarb drop-in guard column (4 mm) (part # Keystone Scientific i
844017-400) : !
HPLC Pump (LC-10AD) Shimadzu .
LC/MS/MS and HPLC systems As described in ;
section 4.5, ‘
Exygen Research Page9ol43 . }
]
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Notes:
« In order to avoid contamination, the use of disposable labware (containers,

3.

Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Swudy No.: 023-082

Exygen Method No: ExM-023-071

tubes, pipettes, etc.) is highly recommended.

Teflon or Teflon-lined containers or equipment should not be used.

It may be necessary to check the solvents (acetonitrile, methanol) for the
presence of contaminants (especially PROA) by LC/MS/MS before use.
Certain lot numbers have been found to be unsuitabls for use.

. Use disposabls micropipettes ar pipettes to aliquot standard solutions

when preparing standards and samples for extraction.

- Equivalent materials may be substituted for those specified in this method.

34. SoLuTIONS

M

@

2 mM ammonium acetats in water is prepared by weighing
0.154 g of ammonium acetate and dissolving in 1 L of water,

Hypercarb filtered type I water is prepared by filtedng type I water
through a Hypercarb guard column using a HPLC pump at ~2-3 mL/min.
Befors use, wash the guard cartridge with ~25 ml, of HPLC grade
acetonitrile, then ~ 25 mL of type I water, then begin collecting the
filtered type I water eluate for use in the extraction, Repeat the wash after
filtering ~2L of water,

Note: The aforementioned example is provided for .gnidmce, alternative volumes

may be prepared as long as the appropriate ratios of the solvent to solute are
maintained,

3.5. PREPARATION OF STANDARD SOLUTIONS )

L
2

Analytical standards are used for three purposes;

Calibration Standards — These standards are prepared in methanol and are
used to calibrate the response of the detector used in the analysis,
Laboratory Control Spikes -~ These fortifications are prepared at
concentrations corresponding to the LOQ and 5x LOQ and are useq to
determine analytical recaovery. Laboratory control spikes are prepared in
control matrix.

Matrix Spikes ~ These fortifications are prepared by spiking into the field
samples at a known concentration. Mairix spikes are used to evaluate the
effect of the sample matrix on analytical recovery and are prepared at the
client’s request.

The analyst may vary the absolute volumes of the standards as long as the carrect
proportions of solute to solvent are maintained,

Pags 100143
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Exygea Mathod No: ExM-023-071

3.5.1. Stock solution

Prepars individual stock solutions at 100 pg/mL, for PFHS, PFOS and
PFOA by weighing out 10 mg of each analytical standard (corrected for
purity and if necessary, salt content) and dilute to 100 mL, with msthanol
in separate 100-mL volumetric flasks. The stock solutions (in 125-ml.
LDPE bottles) are to be stored in a refrigerator at 2°C to 6°C and are
stable for 2 maximum period of one year from the date of preparation.

3.5.2. Fontification Solutions

a. Prepare a mixed fortification standard at 1.0 pg/ml. (1000 ng/mL) of
PFHS, PFOS and PFOA by adding 1.0 mL of each of the 100 pg/mL
stock solutions into a 100-mL voluimetric flask and bring up to volume
with methanol.

b. Preparc a mixed fortification standard at 0.1 pg/ml. (100 ng/ml) of
PFHS, PFOS and PFOA by diluting 10.0 mL of the 1.0 pg/ml, mixed
fortification solution to 100 mL with methanol in a volumetric flask.

Example: one hundred microliters of the 0.1 pg/mL solution spiked into 1

g of liver or 1 mL of serum/urine is equivalent to a 10 ppb (10 ng/mL or

ng/g) fortification.

Stors all fortification standard solutions in a refrigerator (in 125-mL LDPE
bottles) at 2°C to 6°C for a maximum period of ons year from the dats of
preparation. Note also that additional concentrations may be prepared if
necessary. L

3.5.3. Calibration Standards

LC/MS/MS calibration standards containing PFHS, PFOS and PEOA are

prepared at 0.1, 0.2, 0.5, 1.0, 2.0 and 5.0 ng/mL. in methanol via dilution of
the 0.1 pg/mL mixed fortification solution (section 3.5.2.b).

" The following is a typical example; additional concentrations may be

Exygen Research

prepared as needed.
Initial Cone, Volume  Dilutedto  Final Conc.
(ng/mL) (ml) (mL) (ng/mL.) .
100 50 100 5.0
100 20 100 2.0
100 1.0 100 1.0
5.0 100 - 100 0.5
2.0 10.0 100 0.2
1.0 10.0 100 0.1

The standards may be used for a period of one year (in 125-mL LDPE
bottles) when stored refrigerated (at 2°C to 6°C),
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Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Study No.: 023-082

. Exygen Method No: ExM-023-071

4. METHOD
4.1. FLOW DIAGRAM

The flow disgram of the method is given below, followed by a detailed
description of each step,

i Method Flow Disgram
i Weigh 1 g of liver ar measure 1 mL of serum or urine

(fortify samples designated as mtdxfpika and laboratory control spikes)
Add 9 mL of water to liver, 19mLofratettowumandudne.homogmlze

Remove 1 mL and add 5 mL. of ACN, shake
Ccnﬁfuge
Decant mpematantii‘nm 35 mL of water
Load onto cmlx‘ditioned SPE
Elute with anl. meﬂlar;ol
LCIMSIM% Analysis

4.2, SAMPLE PROCESSING

For liver samples, place frozen samples in a food processor and homogenize with

dry ice. Then place samples in containers and leave open in frozen storage

ovemight to allow for CO, sublimation. Seal and place the samples in frogen

storage below -10°C until time of extraction. No sample processing is needed for

serum and urine samples. However, frozen serum and urine samples must be
| . allowed to completely thaw to rcom temperature before use.

i A b ch ek = = e o o
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Study Plan: ExP-023-082
Exygen Study No.: 023-082

Exygen Method No: ExM-023-071

4.3. BATCHSET UP

& Abatch of samples should not contain more than 20 field samples.

b. Each batch of samples analyzed must include at least ons control (method
blank using control matrix) and two matrix controls fortified at known
concentrations (typically 10 and 50 ng/g for liver or ng/mL for serum and
wiine) to verify procedural recovery for the batch,

C. At least one field sample in each batch must also be separately fortified at a
known concentration and carried through the procedure to verify recovery.
Additional samples in the batch may also be fortified if desired.

d. All samples requirs duplicate injections.

4.4. SAMPLE EXTRACTION

44.1.

e.

Liver Extraction

Weigh 1 g of liver sample into a 50 mL disposable centrifuge tube and
fartify, if appropriate. .

. Add water to the sample for a final volume of 9 mlL.. Cap tightly.

Homogenize sample using a tissuemizer for ~1 minuate.

Transfer 1 mL of the sample using & disposabls pipettz into 15 mL
disposable centrifuge tubes. Add 5 mL of ACN and shake for ~20
minutes on a wrist action shaker,

Centrifuge tubes at ~3000 rpm for ~ 5 minutes. Carefully decant
supemnatant fato a 50 mL disposable centrifuge tube and add 35 mL of
water.

Load the sample onto a conditioned SPE column (for conditioning details,
ses section 4.4.3.). Discard the eluate, Any analyte residues will be
trapped on the SPE column at this point._

Elute with 2 mL of methanol. Collect 2 mL of elute into a graduated 15
mL centrifuge tube.

. Analyze samples vsing electrospray LC/MS/MS. . ®

Serum and Urine Extraction

Measure 1 mL of serum or urine sample into a 50 ml. disposable
centrifuge tube and fortify, if appropriate.

. Add 19 mL of water to sample. Cap tightly and vortex for ~1 minute.

Then continue with steps d-h in section 4.4.1.

Pags 13 of 43
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4.4.3. SPE Column Conditioning

Place the unconditioned SPE columns on the vacuum manifold, Condition the
SPE columns by pessing ~ 10 mL of methanol through the column followed
by ~ 5 mL of water, Thewuhesmybepulledthroughthesmcolumn
usging vacuum at a flow rats of ~1 drop/sec or may be allowed to pass through
the column unsided. Discard all washes. Do not allow the column to dry,

4.5. QUANTITATION

4.35.1. LC/MS/MS Svstem and Operating Conditions

Mass Spec:  Micromass Quattro Ultima (Micromass) .
Interface: Electrospray (Micromass)
Harvard infusion pump (Harvard Instruments), for tuning
Computer:  COMPAQ Professional Workstation AP200
Software: ‘Windows NT, Masslynx 3.3

HPLC; Hewlett Packard (HP) Series 1100
HP Quat Pump
HP Vacuum Degasser
HP Autosarmpler
HP Column Oven
Note: A 4 x 10 mm hypercarb drop in guard cartridge is attached on-line after
the purge valve and before the sample injector port to trap any residue
contaminants that may be in the mobile phase and/or HPLC system.
HPLC Column: Genesis Cy (Jones Chromatography), 2.1 mm x 50 mm, 4
Column Temperature: 35° C
Injection Volume: 15 prL
Mobile Phase (A): 2 mM Ammonium Acetats in Type I water
Mobile Phase (B):  Methanol .

Iime %A 2B Flow Rate (mL/min)

0.0 90 10 0.3 -~
20 90 10 03
5.0 10 90 0.3
9.0 10 90 0.3
9.5 0 100 03
14.0 0 100 03
14.5 90 10 03
20.0 90 - 10 03

It may be necessary to adjust the HPLC gradient in order to optimize instrument
performance, Columns with different dimensions (e-g- 2.1 x 30) and also columns

Exygen Research Page 14 of 43
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Bxygen Method No: ExM-023-071

from different manufacturers (Keystone Betasil Cyq etc.) conld be used, provided
equivalent chromatography is obtained,

I itored: .
Approximate b

Analvte Mode )
PFHS Negative 399 — 80 ~8.2 min, i
PFOS Negaﬁve 499 — 99 ~8.8 min t
PFOA Negative 413 — 369 ~8.6 min H

The retention times may vary, on a day to day basis, depending on the batch of
mobile phase etc, Drift in retention times (up to & 4 %) is weeptable within an
analytical run, as long as the drift coritinues through the entire analysis and the
standards are included at the beginning and end of the analytical ran,

Note: An alternative LC/MS/MS system may be used once demonstrated to ke
equivalent.

The mass spectrometer is tuned for each analyts by infusing 2 ~ 1.0 pg/ml,
standsrd solution (at 10 pL/min, using an infusion pump) via a “T” into a stream
of mobile phase containing 50% methanol and 50% 2mM ammonium acetate in
water at 0.2 mI/min flow rate. Each analyts is initially tuned for the parent ion
and then tuned for the product jon. Once the instrument s tuned, the optimized

parameters are saved as a tune file. This tune file is then used during routine
analysis..

4.5.2. Calibration Curve Procedures

A Inject the same aliquot (between 10 to 50 1L) of each calibration standard
(ranging from the lowest level standard to the highest level prepared), into the
LC/MS/MS. '

b. Use weighted linear standard curves for quantitation. Linear standard curves

are generated for each analyte by linear regression using 1/x weighting of
peak arza versus calibration standard concentration using Masslynx (or
equivalent) software system. Any calibration standard found to be a statistical
outller by using an appropriate oudier test, may be excluded frome.the
calculation of the calibration curve. However, the total number of calibration
standards that may be excluded must not exceed 20% of the total number of
standards injected.

c. The corelation coefficient (R) for calibration curves generated must be
20.9925 (R? 20.985). If calibration results fall outside these limits, then
appropriate steps must be taken'to adjust instrument operation, and the
standards or the relevant set of samples should be reanalyzed.
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Exygea Method No: ExM-023-071

Typical calibration curves for PFHES, PFOS and PFOA can be found in Figures 1-

453 Sample Analysis

| 8

Inject the same aliquot (between 10 to 50 L) of each standard, sample,

recovery, control, etc. inta the LC/MS/MS system.,

b

Standards corresponding to at least five or more concentration levels (starting
with the LOQ level or below) must be included in an analytical set.

Ax entire set of calibration standards should be injected at the beginning of a
set followed by calibration standards interspersed approximately every 5-10
samples (to account for a second set of extracted standards). As an
altemative, an entire st of calibration standards may be included at the

beginning and at the end of a sample set. In either case, calibration standards
must be the first and last injection in & sample set.

The concentration of each sample/fortification/control is determined from the
standard curve, based on the peak area of each analyte. The standard
responses should bracket responses of the residus found in each sample set.
Results may be quantitated up to 10% outsids the curve by extrapolation. If

necessary, dilute the samples to give a response within the standard curve
range, L

Fortification recoveries falling within 70 to 130% are considered acceptable,
Samples must be stored refrigerated between 2°C to 6°C until analysis.

Samples in which either no peaks are detected or peaks less than the lowest
concentration of the calibration standards are detected at the comresponding
snalyts retention time will be reported as ND (not detected), Samples in
which peaks are detected at the corresponding analyte retention time that are
less than the LOQ and greater than or equal to the lowest concentration of the
calibration standards will be reported as NQ (not quantifiable).

The analysis performed during the method development included fortifications at
10 and 50 ng/g of FFHS in rat liver, 10 and 50 ng/mL of PFHS in serum, 10 and
30 ng/g of PFOS and PFOA in rat liver and 10 and 50 ng/ml. of PFOS and PFOA
in serum and urine. Typical chromatograms can be found in Figures 4-39.
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4.6. ACCEPTANCE CRITERIA
, The following criteria must be met to ensure the presence of PFHS, PFOS and

. PFOA:

1. The chromatogram must show 2 peak of a daughter ion at 80 amu from a
parent of 399 amu for PFHS, a daughter ion at 99 amu from a parent of
499 amu for PFOS, and a danghter jon at 369 amu from a parent of 413
amu for PROA. .

2. Method blanks must not contain analyts at levels greater than the LoQ. It
a blank contains the analyts at levels greater than 10 ng/ml.,, then a new
blank sample must be obtained and the entire set must be re-extracted.

3. Recoveries of control spikes and matrix spikes (if any) must be between
70-130% of their known values. If a control spike falls outside the
acceptable limits, the entire set of samples should be re-extracted. Any
matrix spike outside 70-130% should be evaluated by the analyst to
determine if re~extraction is warranted,

4. Any calibration standard found to be a statistical outlier by using the Hnge

Exrror Test, may be excluded from the calculation of the calibration curve.

: However, the total number of calibration standards that could be excluded
) must not excesd 20% of the total number, of standards injected.

5. The comelation coefficient (R) for calibration curves generated must be
20.9925 (R? 20.985). If calibration results fall outside these limits, then
appropriste steps must be taken to adjust instrument operation, and the
standards ar the relovant sct of samples should be reanalyzed. :

6. Retention times between standards and samples must not drift more than
+ 4 % within an analytical run. If retention time drift exceeds this limit
within an analytical run then the set must be reanalyzed.

4.7, PERFORMANCE CRITERIA

L8

The following two criteria must be performed once as a system uitability test,
before the commencement of analysis, when using an instrumentation set-up that
has not been used for this method.

Run a standard solution on LC/MS/MS corresponding to the estimated LOQ
(10 ng/mL) in matrix and obtain a signal to noise ratio for the analyte tranisition of
at least 9:1, compared to a reagent blank, If this criterion cannot be met, optimize
and change instrument operating parameters (or increase the injection volume, if
appropriate).
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Second Criterion:

Run a set of standzrds of five or more concentration levels, from at or below the
LOQ,npmﬂwhi;lmtconoenunﬁonlevdmheincludedintheandyuh.
Generate a calibration curve for the analyte and obtain a linear regression with a
coefficicat of determination (R) of at least 0.985 for the snalyte. Oncs this
critedon ismet,umglel mnybemalﬂedwithmndn_'dsintu:pmed

4.3. TIME REQUIRED FOR ANALYSIS

One person can take 4 set of 20 samples through the sample preparation procedure
in approximately 4 hours. The LC/MS/MS analysis of the set (containing 20 field
samples, 1 matrix blank, 2 lsboratory control spikes, 1 matrix spike and 12
standard injections) will take approximately 14 hours.

TP ORI T T v

CALCULATIONS r
2. Use Equation 1 to calculats the amount of analyts found (in ng/mL, based on '
peak arca) using the standard curve (L/x weighted linear regression [
parameters) generated by the Masslynx software program. :
Aualyte found (ng/mL) = (peak area - intercept) x DF x aliquot factor
slope
-5 i DF = factor by which the final volume was diluted, if necessary, :
i : Aliquot factor= 9 for liver, 20 for serum and urine i H
V ! O
E i b. For samples fortified with known amounts of analyte prior to extraction, use !
i : Equation 2 to calculate the percent recovery. i
! : Equation 2: &
Recovery (%) = « l}
, [ total analyte found (ng/mlL) - analyte found in control (ng/mL)] %100 %
g analyte added (ng/mL) '
; §
| | |
: : Note: Subtract analyte found in control (ng/mL) from analyte found (ng/mL), .
§ if ng/mL in control is greater than LOQ. '
|
i !
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¢. Use Equation 3 to calculats the amount of analyte found (in ppb)
Equation 3:

Analyts found (ng/g orng/mL)=  (amalyts found (ng/mL) x BV (ml)
sampls weight (g) oe sample volume (mlL)

FV = final volume

For reporting purposes, samples in which either no peaks are detected or peaks
less than the lowest concentration of the calibration atandards ars detected at the
comresponding analyts retention time will be repocted as ND (not detected).
Samples in which peaks are detected at the corresponding analyte retention time
that are lese than the LOQ and greater than or equal to the lowest concentration of
the calibration standards will be reported as NQ (not quantifiable),
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6. SAFETY ;
The analyst should read the material safety data sheets for all standards and ,
reagents befors performing this method. Use universal precautions when ¢
handling standards and reagents, including working in fume hoods and wearing .
laboratary coats, safety glasses, and gloves. :
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Exygen Study No.: 023-082

Study Plan: ExP-023-082

Exygen Study No.: 023-082

Exygen Method No: ExM-023-071 :

Table 1. Recovery Summary of PFHS in Rat Liver and Serum

Recover.y Summary of PFHS In Rat Liver

SImgIo D Anaw Added ‘“ﬂl Percent Rm ﬂ

0201684 Spk A 10 108 .
0201684 Spk B . 10 110 :
0201684 Spk C 10 128 ;
Average: 115 '
Standard Deviation: 929 H
Samﬁ- D Analyts Added !"ﬂ) Percent Rocovﬂ %)
0201884 Spk D 50 101
0201684 Spk E 50 98
0201884 Spk F 50 94
——
Average: 9% .
Standard Deviation; 35

SAmglo D An-lﬁ Added ‘ngle Percent Racovun w

Recovery Summary of PFHS In Rat Serum

.
+ e er— g g et 8 b b Y

0201882 Spk A 10 12 :
0201682 Spk B 10 . 108 :
0201682 Spk C 10 110 :
Average: 108 X
Standard Deviation: Ay '
Slmglo 1D Analyte Added ‘nglt_nL) Parcent Rm m :
0201682 Spk D 50 107 T
0201682 Spk E 50 104 k

0201882 Spk F 50 122
Average: 111 |

' Standard Deviation: 9.6
i
i
y
I
1
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Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Study No.: 023-082

Exygen Method No: ExM-013-071

Table 2. Recovery Summary of PFOS in Rat Liver, Serum and Urine

Recovery Summary of PFOS in Rat Liver

m D Mm Added ngfg) Percent Rcm m

0201684 Spk A 10 [1)
0201684 Spk B 10 98
0201054%0 10 108
Average: [ L]

Standard Deviatior: 8.5

Sample 1D Analyte Added Percent R

0201884 Spk D 50 90
0201684 8pk E 50 ]
(201884 ggF 50 87
Average: [T]

Standard Deviation: 1.5

Recovery Summary of PFOS In Rat Serum

Sample I Analyte Added L Parcant B
0201682 Spk A 10 80
0201682 Spk B 10 85
0201482 % o] 10 99

Average: (1)
Standard Daviation: 9.3

Sample 1D Anniyts Added (n Parcant Re
0201682 8pk D 50 118
0201682 Spk E 50 122
0201682 Spk F 50 121

Average: 120
Standard Devistion: a1

Recovery Summary of PFOS In Rat Urine

- - “re s ETITATORTIrOY . - -

e

Sample ID Anaiyte Added (n Percant Re
0201682 Spk A 10 98
0201882 Spk B 10 89 .
0201482 % [] 10 91
Average: [5] .
Standard Deviation: 4.7 i
Sample ID Analyte Added (ng/ml) __Percant Recovery (%) :
0201882 Spk D 50 80 !
0201682 Spk E 50 78 i
0201682 Spk F 50 78 :
Average: 79 '
Standard Daviation: 12 :}
Exygen Research Page 21 0of43 !
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Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Study No.: 023-082

Exygen Method No: ExM-023-071

Table 3. Recovery Summary of PFOA in Rat Liver, Serum and Urine

Recovery Summary of PFOA In Rat Liver

e Simpa D Avaiyt Added (ngly) __Percent Becovery () _
10 95

0201684 Spk A
Q201084 Spk B 10 101
(201884 §gk (] 10 99
- Average: 98
Standard Deviation: 31

SlmE 10 m& Added (t_lﬂ Pereent Rm m

0201884 Spk D 50 [1}
0201884 Spk E 50 g2
0201684.8.2 F 50 94
Average: 94
Standard Deviation: 23

Recovery Summary of PFOA In Rat Serum

——— e e

. p—rr - — -t

Exygen Research.

l000396

Sampls 1D Analyte Added L Percent
0201682 Spk A 10 118
0201682 Spk B 10 117
0201682 Spk C 10 115 H
Average: 117 i
Standard Deviation: .15 '
SImE: D mmo Addad Eﬂ!.) Parcent Recovary (%)
6201882 Spk D 50 107
0201682 Spk E 50 112
0201882 Sck F 50 118 ;
Average: m . \
Standard Deviation; 40 ' }
Recovery Summary of PFOA In Rat Urine |
Sample ID Ana Added (ng/imL) Percent Hacovery (%)
0201832 Spk A 10 88
0201882 Spk B 10 9t “
0201682 Spk C 10 8y !
Average: a9
Standard Deviation: 25 !
Sampla ID Analyte Added (nglml.) Percent Recovery (%) !
0201682 Spk D 50 89 l
0201682 Spk E 50 88
0201682 Sgk F 50 85 '
Avenage: ar .
Standard Deviation: 2.1 :
1
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Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Study No.: 023-082
Bxygen Method No: BxM-023-071
Figurel. Calibration Curve for PFHS

|
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Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Study No.: 023-082
Exygen Method No: BxM-023-071
Figure2. Calibration Curve for PFOS
Compound 2 name: PFOS
Cosfliciant of Detanmination: 0.997009
Calbration curve: 3211.30 * x + 48.9285 .
Rasponsas type: Extarnal Sid, Area ?
Curve type: Linear, Origin: Exciude, Weighting: 1/x, Ads trana: None !
1.6204- :
" .
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Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Study No.: 023-082

Bxygen Method No: BxM-023-071

Figure3. Calibration Cuxve for PFOA

Compound { name: PFOA
Coefticient of Determination: 0.805845
mno:atm x+3678.38
Responss type: Extsmal Std, Area
Curve typs: Lh-n.Orlgh'E:wdc Weighting: 1/, Axis trans: None
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Exygen Study No.: 023-082

[ S o ——

[P

Study Plan: ExP-023-082
Exygen Study No.: 023-082
Exygen Method No: ExM-023-071 2
Figured. Representative Chromatogram of a 0.1 ng/ml Standard
Containing PFHS ;
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Figure5. Representative Chromatogram of a 0.1 ng/mL Standard
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Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Study No.: 023-082

Exygen Method No: BxM-023-071

Figure6. Representative Chromatogram of a 0.1 ng/ml, Standard

Containing PFOA
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Figure7. Representative Chromatogram of a 0.5 ng/mL Standard i
Containing PFHS |
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Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Study No.: 023-082
! Exygen Method No: ExM-023-071
. Figure8. Representative Chromatogram of a 0.5 ng/ml, Standard
Containing PFOS )
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Figure9. Representative Chromatogramofa 05 ng/mL Standard
Containing PFOA :
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Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Study No.: 023-082

Exygen Method No: BxM-023-071

Figure 10, Representative Chromatogram of a 5.0 ng/mL Standard

Contalning PFHS
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Figure 11. Representative Chromatogram of a 5.0 ng/mlL Standard
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Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Study No.: 023-082

Exygen Method No: ExM-023-071

Figure 12. Representative Chromatogram of a 5.0 ng/mL Standard
Containing PFOA
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Figure 13. Representative Chromatogram of a2 Reagent Blank Sample
Analyzed for PFHS )
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Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Study No.: 023-082

Bxygen Method No: ExM-023-071
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Figure 14, Répresentnﬂve Chromatogram of a Reagent Blank Sample

Analyzed for PFOS
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Figure 15. Representative Chromatogram of « Rengent Blank Sample .
Analyzed for PFOA !
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Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Study No.: 023-082

Hxygen Method No: ExM-023-071

Figure 16. Representative Chromatogram of a Control Liver Sample
Analyzed for PFHS
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Figure 17. Representative Chromatogram of a Control Liver Sample

Analyzed for PFOS .
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Exygen Study No.: 023-082
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Study Plan: ExP-023-082
Exygen Study No.: 023-082
Bxygen Method No: BxM-023-071
Figure 18. Representative Chromatogram of a Control Liver Sample
Analyzed for PFOA :
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Figure19. Representative Chromatogram of a Control Serum Sample

Analyzed for PFHS
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Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Study No.: 023-082

Exygen Method No: BxM-023-071

Figure 20. Representative Chromatogram l;f a Control Serum Sample
. Analyzed for PFOS

I
SROIEE Suvern Biak A S-Juh-2008 F10:00 L
SIUMIAAAEE B i, D) Inum'l': P
on ‘-.1 o>

feon
%
i
o .

e am 200 A BB R00 | 708 | RD8 | 808 T 1000 Tiem T e

t
t
1]
1
[

Figure 21. Representative Chromatogram of a Control Serum Sample

Analyzed for PFOA
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Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Study No.: 023-082

Bxygen Method No: BxM-023-071

Figure 22. Representative Chromatogram of a Control Urine Sample

Analyzed for PFOS
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Figure 23, Representative Chromatogram of a Control Urine Sample :

Analyzed for PFOA i
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Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Study No.: 023-082

Exygen Method No: ExM-023-071

Figure 24. Representative Chromatogram of a Control Liver Sample

Fortified at 10 ng/g with PFHS
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Figure 25. Representative Chromatogram of a Control Liver Sample

Fortified at 10 ng/g with PFOS °
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Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Study No.: 023-082
Exygen Method No: ExM-23-071
Figure 26. Representative Chromatogram of a Control Liver Sample .
Fortified at 10 ng/g with PFOA .
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Figure 27. Representative Chromatogram of a Control Liver Sample .
Fortified at 50 ng/g with PFHS - :
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Exygen Study No.: 023-082

- Study Plan: ExP-023-082
,,,,, ' . . Exygen Study No.: 023-082

Exygen Method No: ExM-023-071

i Figure 28. Representative Chromatogram of a Control Liver Sample
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Fortified at 50 ng/g with PFOS :
: CERTO0C Liver Sk D, 88 ppb ’ '?
ad -t SREAA 16 e e, B} . p
- -~
3
E
% f
{ " :
- ' ::-'Tmmu-chu:'m'm LY R i
: Figure 29. Representative Chromatogram of a Control Liver Sample :
: Fortified at 50 ng/g with PFOA. ° ’
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Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Study No.: 023-082

Exygen Mathod No: ExM-023-071

Figure 30. Representative Chromatogram of a Control Serum Sample
Fortified at 10 ng/ml. with PFHS
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. Figure 31, Representative Chromatogram of a Control Serum Sample ;
Fortified at 10 ng/mL with PFOS . :
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Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Study No.: 023-082

Exygen Method No: ExM-023-071

Figure 32. Representative Chromatogram of a Control Serum Sample
* Fortified at 10 ng/mL with PFOA
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Figure 33. Representative Chromatogram of a Control Serum Sample i

Fortified at 50 ng/mL with PFHS - ’
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Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Study No.: 023-082

Exygea Method No: BExM-023-071

Figure 34. Representative Chromatogram of a Control Serum Sample

Fortified at 50 ng/mL with PFOS
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Figure 35. Representative Chromatogram of a Contrel Serum, Sample
Fortified at 50 ng/mL with PFOA :
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Exygen Study No.: 023-082

Study Plan: ExP-023-082
Exygen Study No.: 023-082
Exygen Method Noz BxM-023-071
Figure 36, Representative Chromatogram of a Control Urine Sample
Fortifled at 10 ng/mL with PFOS :
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Figure 37, Representative Chromatogram of a Control Urine Sample f
Fortified at 10 ng/mL with PFOA '
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Exygen Study No

Study Plan: ExP-023-082
Exygen Study No.: 023-082

Exygen Method No: ExM-023-071

Figure 38. Representative Chromatogram of a Control Urine Sample

Fortified at 50 ng/ml, with PFOS
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Figure39. Representative Chromatogram of a Control Urine Sample

Fortified at 50 ng/mL with PFOA
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Page _1_ of 1
PROTOCOL DEVIATION
Deviation Number: 1
Date of Occurrence: 10/15/02

Exygen Study Number: 023-082 Protocol Number: ExP-023-082

]
Analyticat Pr"qcedure Summary-il. Calibratfon Standards

Did not prepar.'é._.extracted standards in human plasma at 1.5 and 2.5 ppb levels.

Protocol deviation issued'.."'-.‘.

Recorded BYW Veeloor” Date: 123,72

No negative impact because only had limfted sample available and the linear range of the curve
was still established without those two levels
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Precise Research.
Page 1_of 1 )
PROTOCOL DEVIATION k
Deviation Number: 2 L
. Date of Occurrencs: 10/17/02 i
Exygen '§mdy Number: 023-082 Protocol Number: ExP-023-082 :

|
Analytical Pi"ocedure Summary-l. Method Summary.e.

Eluted with 5 mL of methanol and evaporated to less than 1 mL using a nitrogen evaporator and
then brought ﬂnal volume up to 1 mbL with methanol.

ACTIONS TAKEN
Jor sxampie - deviation Issued, SOP revision, stc,
Protocol deviation lssued."z_"

e — ek gy e s

Recorded By: ﬁ«@@,@a&bf Date: kf23)s2

IMPACT ON STUDY
No negative impact because final thcentration remained the same, but complete elution of

the analytes was established. ;
Principal Invuﬂgjtor SIgnature Date -
~L Deck o/ / b2 !
ractor Date

) 'a/ép A‘ o P
Mgrgement Signature %, Date
(Sponsor) :
*, Date i
Exygen QAU Review pee  (efwlir :
UNFormaWROTOCOL_DEVIATION.doc é 0/25/20025 ‘

3058

Rs?lege PA 16801, USA ;
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o Proven Results.
; Page 1_of _1_
| PROTOCOL DEVIATION
Deviation Number: 3
: . Date of Occurrence: throughout study
. ‘ Exygen."smdy Number: 023-082 Protacol Number: ExP-023-082

. DESCRIPTION OF DEVIATION
; 1 Analytical ‘Procedure Summary-Method Section 4.5.3.d---several samples were quantified
- above 10X of the curve,

2.Anatytical Procedure Sumrnary-Method Section 4.5.3.e---the acceptance critieria for QC spike
recoveries could not always be met.

ZCTIONS TAKEN
1-2.Protouol deviation ssbed.

. , IMPACT ON STUDY

1.No negative impact because residue was < than 15% above the curve for C6 and C8 for sample
0204493 Spk V and for C8 for samples 0203965 and 0203965 Dup. Also, the samples that were
quantified outside the curve for THPFOS and-THPFDS were only fortification recoveries and the
majority of the recoveries were > 100%. *

2.Impact not determined only documented since this method has not been validated for these
anions at these levels. 3

’ N “ s -«
j Principal Investigator Signature Date
. ' Date
4 ke -
: Mariagement Signature” % Date
. ! (Sponsor) :
1 >, Date
! Exygen QAUReview . & ¢ jafy/ia
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Page 1 of _1_
PROTOCOL DEVIATION
Deviation Number: 4
Date of Occurrence: throughout study

Exyger;"{?mdy Number; 023-082 Protocol Number: ExP-023-082

1.Analytical-Procedure Summary-Method Section 4.5.3.g---several samples were quantified
below the cutve and ND was used for when no peak was detected and NQ was used for negative
results, All other results were reported.

2. Analytical Proce;lqre Summary-Method Section 4.5.3.c---a second set of calibration standards
was not analyzed in 2 set.

ACTIONS TAKEN

1-2.Protocol deviation sstied.

Recorded Byoépu,a@_ :Dakb/ Date: /o/ 3 Q/IJZ
(| MEACT ON &)

[UDY
1.No negative impact because no claim of quantitative accuracy has been established.

2.No negative impact because the extracte;}-‘.standards were analyzed throughout the set which
provide a QC check on the initial calibration. ™,

NM‘ : . — *.

Exygen Research.

Principal Investigator Signature Date
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Exygen Study No.: 023-082

RESEARCH

%, Proven Results.

| Page 1 of _1_
" { PROTOCOL DEVIATION

: Deviation Number: 5

. Date of Occurrence: throughout study

- !L Exygen"'s_.tudy Number: 023-082 Protocal Number: ExP-023-082

J 1.Analytical'Procedure Summary-Method Section 4.5.1---the tranisition monitored for PFOS was

: .- 499->80 .

TIONS TAKE!
1.Protocol deviation issued

' Recorded BM \22 Z & g . Date: ’?/3:)/02
] v 0 IMPACT ON STUDY

v 1.No negative impact.
) ' Principal t N!:A;I Dat —

: pa gator Signature ate

% (0f30f2
- : dyiDie Date ', =

A o>

], Mdnagement Signature” Date

4
" i {Sponsor)

3 *,_Date
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