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STUDY INFORMATION

9th Collective Nomenclature

Synonvms/Codes:

e H-25425

Haskell Number: 25425

CAS Registry Numbe“.,.

Knou Imnumes:_]

Physical Characteristics: Amber-yellow-brown solid

Stability: The test substance appeared to be stable under the conditions
of the study; no evidence of instability was observed.

Sponsor: E.I. du Pont de Nemours and Company
Wilmington, Delaware 19898
U.S.A.

Study Initiated/Completed: October 3, 2002 / (see report cover page)

In-Life Initiated/Completed: October 15, 2002 / April 15, 2003
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REASON FOR SUPPLEMENT 1

As described in protocol amendments 1, 6, 8, and 9, the sponsor requested analysis of plasma
samples collected at the time of necropsy for concentration of perfluorooctanoic acid (PFOA),
and analysis of selected whole blood samples, collected prior to and during the dosing phase of
the study, for total fluorine. This supplement contains the results of the analyses which were
conducted by Emily R. Decker of Exygen Research, State College, PA (PFOA concentration)
under the supervision of John M. Flaherty, and Ward R. Gibson of Jackson Laboratory,
Deepwater, NJ (total fluorine concentration), under the supervision of Robert M. Good.
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SUMMARY

Four groups of young adult male and female Crl:CD®(SD)IGS BR rats were administered
H-25425 in 0.05% methylcellulose in deionized water by gavage for approximately 90 days

(92 days in males and 93 days in females), at dosages of 0, 10, 100, or 1000 mg/kg/day. Selected
animals from each dosage group were designated for evaluations of subchronic toxicity, recovery
from subchronic toxicity, or reproductive toxicity. Under the conditions of this study, the NOEL
for subchronic toxicity endpoints was 100 mg/kg/day in male and female rats, based on
reversible, minimal to mild thyroid follicular hypertrophy, observed in the 1000 mg/kg/day
groups. Under the conditions of this study, the NOEL for reproductive endpoints was

1000 mg/kg/day, based on a lack of effects on any reproductive endpoint in P, or F; generation
animals exposed to the highest dosage tested.

Blood was collected at necropsy, at the end of dosing and after a one-month recovery period
(control and high-dose rats only), for analysis of perfluorooctanoic acid (PFOA). PFOA was
extracted from plasma by protein precipitation in acetonitrile. The compound was quantified by
liquid chromatography/tandem mass spectrometry (LC/MS/MS) analysis using selected reaction
monitoring (SRM). Quantification was performed using extracted calibration standards
containing an internal standard. The lower limit of quantitation (LLOQ) for this method is

10 ppb.

Blood was collected at selected timepoints throughout the dosing phase of the study for analysis
of total fluorine. Samples were analyzed from males and females in all dose groups on test

day 22, from high-dose males and females on test day 89, and from high-dose males on test
days -4 (pretest), 3, and 9. Whole blood was analyzed for total fluorine by the Wickbold torch
combustion method and an ion selective electrode. The limit of detection for the method is

0.5 ppm.
Results of both of these analyses are presented in this supplemental report.

The results of the PFOA and total fluorine analyses are summarized in Tables 1 and 2,
respectively. The details of the analyses of PFOA, which were conducted by Exygen Research,
are reported in Appendix A. Individual animal total fluorine data are reported in Appendix B.

PFOA concentrations, measured at the end of the dosing period, were below the LLOQ in all
control males and in all females dosed with up to 100 mg/kg/day. At the end of the dosing
period, the mean concentration in male rats was 51.7 ppb in the 10 mg/kg/day group, 147 ppb in
the 100 mg/kg/day group, and 3621 ppb in the 1000 mg/kg/day group. After a one-month
recovery period, the mean concentration in the 1000 mg/kg/day male group was 400 ppb.
Females dosed with 1000 mg/kg/day had a mean concentration of 51.7 ppb at the end of dosing.
All females in this dose group had concentrations below the LLOQ at the end of the recovery
period. Concentrations in control males and females were below the LLOQ at the end of the

recovery period.
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Low, but measurable, levels of total fluorine were present in blood from all but one control males
and all control females on test day 22. Mean values were 1.18 ppm in males and 1.38 ppm in
females. A dose-related increase in concentration was observed in both sexes on test day 22.
Male mean values were 1.31 ppm in 10 mg/kg/day males, 1.86 ppm in 100 mg/kg/day males, and
4.74 ppm in 1000 mg/kg/day males. Mean female values were 1.54 ppm in 10 mg/kg/day
females, 1.91 in 100 mg/kg/day females, and 3.32 ppm in 1000 mg/kg/day females. In male rats
dosed with 1000 mg/kg/day, concentrations were below the limit of detection for all rats prior to
dosing, but demonstrated increasing concentrations over time, with no plateau evident near the
end of the dosing period (test day 89). In female rats dosed with 1000 mg/kg/day, total fluorine
levels did not change from test day 22 to 89, and blood concentrations were lower than in males

on both test days.
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TABLE 1

PLASMA PFOA CONCENTRATIONS

MEASURED CONCENTRATION
DESIGN (ppb)
DOSAGE MALE FEMALE
(mg/kg/day) MEAN S.D. n|MEAN SD. n
End of Exposure®
0 <100° 0 10|<10.0° 0 10
10 51.7 194 10| <10.0° 0 10
100 147 172 10{ <10.0° 0 10
1000 3621 846 10| 51.7 25.1 10
End of 1-Month Recovery®
0 <10.0* 0 10/<10.0* 0 10
1000 400 305 10| <10.0* 0 10

* All values below the lower limit of quantitation (10.0 ppb).
n = number of samples

S.D. = standard deviation

a test day 92 (males) or 93 (females)

b test day 126 (males and females)

- 10-
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TABLE 2

SUMMARY OF BLOOD TOTAL FLUORINE ANALYSIS

BLOOD FLUORINE (ppm) *
Group1/11 Group I/ IV Group V/ VI  Group VII/ VI
DAYS ON TEST 0 mg/kg/day 10 mg/kg/day 100 mg/kg/day 1000 mg/kg/day

MALES |
4 b b b <0.50"
0(5)
3 b b b 1.65
0.16(5)
9 b b b 3.59
0.26(5)
22 1.18 1.31 1.86 4.74
0.44(5) 0.36(5) 0.31(5) 0.45(5)
89 ° b b 9.86
0.66(5)
FEMALES
22 1.38 1.54 1.91 3.32
0.40(5) 0.22(5) 0.39(5) 0.34(5)
89 b b b 3.30
0.62(5)

Data arranged as: Mean
Standard deviation (Number of values included in calculation)

a  Where individual value was <0.5, 0.5 was used to calculate the mean and standard deviation.
b Samples not evaluated for this time point.
* Al values below the limit of detection (0.50 ppm).

211 -
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APPENDIX A

ANALYTICAL REPORT
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Exygen Study No.: 008-342

GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

Exygen Study Number 008-342, entitled “H-25425: Subchronic Toxicity 90-Day Gavage
Study in Rats with One-Generation Reproduction Bvaluations,” conducted for DuPont,
was performed in compliance with US EPA TSCA (40 CFR part 792) by Exygen

Research.

. LR Devkos’ ey

Erqily/] R.betfﬁ:r Date
Principal Investigator :
Exygen Research
Susan A, MacKenzie v Date
Study Director
DuPont
< . - 24— Mov- 2003
S. Mark Kennedy / ' Date
Sponsor Representative
DuPont
Exygen Research Page 2 of 81
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Exygen Study No.: 008-342

QUALITY ASSURANCE STATEMENT

Exygen Research’s Quality Assurance Unit reviewed Exygen Study Number 008-342,
entitled, “H-25425: Subchronic Toxicity 90-Day Gavage Study in Rats with One-
Generation Reproduction Evaluations”. '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
Date Date Reportedto  to Exygen Date Reported to
Ehase Inspected Pringipal Management  Study Director and
Investigator nsor Management

1. Protocol Review 10/08/03 10/08/03 10/23/03 11/13/03
2. Standard 10/08/03 10/10/03 10/23/03 11/13/03

Preparation,

Fortification, and

Extraction
3. RawData & Draft  10/27,28,29, 11/06/03 11/12/03 11713103

Analytical Report 30/03

Review
4. Raw Data and Final ~ 11/18/03 11/18/03 11719/03 11715103

Analytical Report

Review

il
Date

BExygen Research Page 3 of 81
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Exygen Study No.: 008-342

CERTIFICATION OF AUTHENTICITY

This report, for Exgyen Study Number 008-342, 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) 272-103%

Principal Investigator, Exygen:
) <D Yokt s
IL ecker Date

Sclenns incipal Investigator
Exygen Research

Exygen Research Facility Management:

G v ke WL

/John M. Flaherty Date
Vice President
Exygen Resesrch

Study Director, DuPont:

S [ WM (4T 200Y
Susan A. MacKenzie Date
DuPont

Sponsor Representative, DuPont;

W5 A PV i Y-V 20073
S. Mark Kennedy / Date
DuPont
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Exygen Study No.: 008-342

STUDY IDENTIFICATION

H-25425: Subchronic Toxicity
90-Day Gavage Study in Rats with One-Generation Reproduction Evalnations

SPONSOR STUDY NUMBER: DuPont-11418

EXYGEN STUDY NUMBER: 008-342

TYPE OF STUDY: Residue

SAMPLE MATRIX: Rat Plasma

TEST SUBSTANCE: Pentadecafiuorooctanoic acid (PFOA)

SPONSOR: E. . du Pont de Nemours and Company
P.0. Box 50

Newark, DE 19714-.0050
Phone: (302) 366-5255

STUDY DIRECTOR: Susan A, MacKenzie
DuPont

TESTING FACILITY: Exygen Research
3058 Research Drive

State College, FA 16801

ANALYTICAL PHASE Study Initiation Date: 10/03/02
TIMETABLE: Analytical Start Date: 10/03/03
Analytical Termination Date: 10/09/03

Analytical Report Completion Date: 11/19/03
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Exygen Study No.: 008-342

PROJECT PERS L

The Study Director for this project at DuPont was Susan A. MacKenzie. The following
personnel from Exygen Research were associated with various phases of the study:

Name Title

Paul Connolly Technical Lead-LC/MS

Emily Decker Scientist

Karen Risha Scientist

Amy Shechan Associate Scientist

Shawn Robb Sample Custodian
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Bxygen Study No.: 008-342

1.0 SUMMARY

Exygen Research (Exygen) analyzed samples of rat plasma for residues of PFOA in
according to protocol DuPont-11418 (Appendix A) using the analytical method ExM-
008-276 Revision 1 (Appendix B).

The limit of quantitation for this method is 10 ppb, which was established at Exygen in
the method validation study 008-277,

Residues of PFOA in the rat plasma samples ranged from < 10.0 ppb to 4800 ppb.

The average recovery * standard deviation for PROA in fortified rat plasma samples was
100% + 11.2%.

2.0 OBJECTIVE

The objective of this analytical phase was to analyze rat plasma samples received at
Exygen using the method ExM-008-276 Revision 1 entitled “Method of Analysis for the
Determination of Pentadecafluorooctanoic Acid (PFOA) in Serum by LC/MS/MS”,

3.0 INTRODUCTION

This report details the results of the analysis of rat plasma samples for PROA using the
analytical method ExM-008-276 Revision 1.

The study DuPont-11418 was initiated on October 03, 2002, when the study director
signed protocol number DuPont-11418. The analytical start date was October 3, 2003,
and the analytical termination date was October 9, 2003,

4.0 TEST SYSTEM

The control rat plasma used for control samples and laboratory control fortified samples
was received from DuPont on 10/01/03. One hundred nineteen rat plasma samples were
received at Exygen on September 23, 2003. All samples were logged in by Exygen
personnel upon receipt and placed in frozen storage (< -20°C). ;

Sample login and chain of custody information can be found in the raw data package

associated with this study. Storage records will be kept at Exygen Research and a true
copy of the storage records will be furnished upon request.

Exygen Research Page 9 of 81
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H-25425: Subchronic Toxicity Supplement 1

90-Day Gavage Study in Rats with One-Generation Reproduction Evaluations DuPont-11418
P
Exygen Study No.: 008-342
5.0 REFERE MATERIAL
The analytical standard pentadecafluorooctanoic acid (PFOA) was received at Exygen on
March 05, 2003 from Critical Path Services. The control article (internal standard) n-
perfluorooctanoic acid (1,2 di-"*C) was received at Exygen on February 20, 2003 from
DuPont.
The available information for the reference material is listed below. The analytical
standard was stored in a refrigerator and the control article was stored at room
temperature.
Compound Exygen Lot No. Purity (%) Expiration Date
Inventory No.
PFOA SP2516 GVS-Nr.6V 06687 97 03/05/04
BC.prOA SP2492 NA 96.35 01/31/05

The structure of perfluorooctanoic acid (PFOA) and the internal standard are given
below.

PFOA

Chemical Name = perfluorooctanoic acid

A Molecular weight = 414
F

Be-PFOA

Chemical Name =  perfluorooctancic acid, [1,2-di-*C}

Molecular weight = 416
Exygen Research Page 10 of 81
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H-25425: Subchronic Toxicity ‘ Supplement 1
90-Day Gavage Study in Rats with One-Generation Reproduction Evaluations DuPont-11418

Exygen Study No.: 008-342

6.0 DESCRIPTION OF ANALYTICAL METHOD
6.1 Extraction Procedure

1.  Measure 0.1 mL of sample into 1 mL eppendorf centrifuge tubes (fostify
with analyte as needed, close lid, and vortex ~ 10 seconds),

2. Add encugh acetonitrile containing internal standard at 0.005 ug/mL
(accounting for fortification volume) to make extraction volume 500 plL
and vortex for ~ 10 seconds.

3 Centrifuge for ~ 10 minutes at ~ 14,000 rpm.

4,  Analyze samples using electrospray LC/MS/MS,

6.2 Preparation of Standards and Fortification Solutions

The stock standard solution of PFOA was prepared on September 17, 2003, at a
concentration of 100 pg/mL by dissolving approximately 10 mg of the standard
(corrected for purity) in methanol. The stock standard solution of '>C-PFOA was
prepared on September 17, 2003, at a concentration of 100 pg/ml. by dissolving
approximately 10 mg of the standard (corrected for purity) in methanol. A fortification
solution of PFOA at 10 pg/ml. was prepared by taking 10 mL of the stock standard
solution and bringing the volume up to 100 in acetonitrdle. A 1.0 pg/raL fortification
solution of *C-PFOA was prepared by taking 1.0 mL of the stock and bringing the
volume up to 100 ml with acetonitrile.

A set of standards containing PFOA with internal standards was prepared by dilution of
the 10.0 pg/mL PFOA solution and the 1.0 pg/mlL 3C.PFOA solution in the following
manner. These solutions were used to fortify the samples and the extracted calibration

standards.
Initial Conc. Volume (ml) Diluted to (mL) Final Cone,
(ug/nL)' (ug/mL)!
10.0 100 100° 1.0
10.0 1.0 100° 0.1
10.0 0.1 100° 0.01
T of PFOA only

20.5 mL of the 1.0 pg/mL *C-PFOA solution was added prior to making final
volume to give a concentration of 0,005 ug/mL of *C-PFOA in each
solution.

The calibration standards are processed through the extraction procedure, identical to the
samples. The extracted standards are assigned a two-week expiration date from the date
of extraction based on refrigerator stability data obtained during the method validation
study (BExygen study: 008-277). The fortification of the standards before extraction is
done according to the following table:
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Conc. Of  Fortification = Volume of Conc. of
PFOA Volume (uL)  Control Extracted
Fortification Sample (mL) - Calibration
Solution Standard
(ug/mL) (ppb)
0.01 100 0.1 10
0.01 200 0.1 20
0.1 50 0.1 50
0.1 100 0.1 100
0.1 200 0.1 200

The extraction solution was prepared by taking 0.5 mL of the 1.0 pg/mL “C-PFOA
solution and bringing the volume up to 100 mL with acetonitrile. The dilution solution
was prepared by taking 0.5 mL of the 1.0 pg/mL *C-PFOA solution and bringing the
volume up to 100 mL with 50:50 methanol:water.

The stock standard solution and all fortification/calibration standard solutions were stored
in a refrigerator (4° & 2°C) when not in use. Documentation of standard preparation can
be found in the raw data associated with this report.

6.3 Chromatography

4 Quantification of PFOA was accomplished by analysis using electrospray LC-MS/MS.
The retention time of PFOA was ~ 2,0 min., with no significant interfering peaks (< 20%
of the LOQ standard) i the control samples corresponding to the analyte retention times.

6.4 Instrument Sensitivity

The smallest amount of PFOA injected during the chromatographic run was equivalent to

10 ppb.
6.5 Description of Instrument and Operating Conditions

A PE Sciex LC-MS/MS coupled to a Hewlett Packard HPLC system was used. Data
acquisition and processing were perfonned using Analyst 1.2 software.
Detailed operating conditions are listed below:

Mass Spec: PE SCIEX API 4000 Biomolecular Mass Analyzer
Interface: SCIEX Turbo Ion Spray Liquid Introduction Interface

. Turbo Ion Spray temperature = 350° C with N2 at ~7 L/min
Computer: Delt Optiplex GX110
Software: PE Sciex Analyst: Version 1.2
HPLC: Hewlett Packard (HP) Series 1100
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HP Quat Pump

HP Vacuum Degasser

HP Autoinjector

HP Column Compartment

Filter Cartridge(s): 2 Keystone Hypercarbs in tandem, exiting pump

HPLC Column:  Genesis Cg (Jones Chromatograhipy), 2.1 mm x 50 mm, 4u
Column Temp.: 30°C

Mobile Phase (A): 2 mM Ammonium Acetate in water

Mobile Phase (B): Methanol

Time A %B w (mlL/min
0 40 - 60 0.3
3.0 40 60 03
3.5 0 100 03
37 0 100 0.5
7.0 0 -100 0.5
7.5 40 60 0.5
9.0 40 60 0.5
9.5 40 60 03
12.0 40 60 0.3
Injection Vol.: 5L
Yons monitored:
Analyte Mode  TYransition Monjtored
PFOA Negative 413 — 369

BC.PFOA  Negative 415 370
6.6 Quantitation and Example Calculation

Five microliters of sample or calibration standard were injected inte the LC-MS/MS. The
peak area was measured and the standard curve was generated by linear regression using
I/x weighting of the ratio analyte peak area/internal standard peak area versus the ratio of
the concentration of analyte/concentration of internal standard using Analyst 1.2 (or
equivalent) software system. The residue concentration for PFOA was determined from
the following equations:

Equation 1 was used to calculate the amount of analyte found (in ppb or ng/mL, based on
ratio of analyte peak arca to internal standard peak area) uging the standard curve (linear
regression parameters) generated by the Analyst software program.

Analyte found (ppb) = ((Analyte Peak area/IS peak area
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For samples fortified with known amounts of analyte prior to extraction, Equation 2 was
used to calculate the percent recovery.

uation 2:
Recovery (%) =
Anatyte found - avg. Analyte found in % 100
Amount Analyte added (ppb)

For field samples fortified with known amounts of analyte prior to extraction, Equation 3
was used to calculate the percent recovery,

Eguation 3:
Recovery (%) =
Analyte found (ppb) — avg. Analyte found in sample (pph) x 100

Amount Analyte added (ppb)

An example of a calculation using an actual sample follows: Rat plasma sample Exygen
ID 0302239 Spk A (Set: 100303A), fortified at 10 ppb with PFOA.

Where:
analyte peak area = 60581
. IS peak arca = 143204

IS conc. (ng/mL) = 4.167 ng/mL

intercept = -0.0104953

slope = 0.17602%

dilution factor (DF) = 1

ppb added (fort level) = 10

amt found incontrol = ND
From equation 1:
Analyte found (ppb) = [(60581/143204) - -0.0104 x 4.167 x 1

0.176029
= 10.3 ppb
From equation 2:
% Recovery = {103 ppb-0) x 100
10 ppb
= 103%
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

Each analytical set was extracted according to method ExM-008-276 Revision 1 and
consisted of a reagent blank, one matrix control, two laboratory matrix controls fortified
at known concentrations, one field sample fortified at a known concentration, 19-20 field
samples, and one field sample extracted in duplicate,

8.0 RESULTS

The PFOA found in the control rat plasma samples are listed in Table 1.

Individual recoveries for PFOA in the laboratory fortified rat plasma samples are detailed
in Table II. The average percent recoveries + standard deviation for PFOA in the rat

plasma samples was 100% £ 11.2%.

Individual results for the PFOA in the rat plasma samples are given in Table HI.
Residues of PFOA in the rat plasma samples ranged from < 10.0 ppb to 4800 ppb.

A typical calibration corve for PFOA and representative chromatograms are given in
Figures 1-5.

9.0 CIRCUMSTANCES THAT MAY HAVE AFFECTED THE
UALITY OR (8) DATA

There are no known circumstances that have affected the quality or integrity of the data.

10.0 CONCLUSIONS

The rat plasma samples were successfully analyzed according to method ExM-008-276
Revision 1.

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 Exygen

’ Research’s archives for the period of time specified in 40 CFR Part 792. Retained
samples of reference substances are archived by the sponsor.
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TABLES
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Tablel.  Summary of PFOA (ppb) in Rat Plasma Control Samples

Sponsor PFOA
D {ng/mL)
669160 Control A 10/03/03 ND
669180 Control A2 10/03/03 ND
689160 Control A 10/07/03 ND
8569160 Control A2 10/07/03 ND
669180 Control A 10/08/03 ND
669180 Contirol A2 10/08/03 ND
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Table II. Summary of Recoveries of PFOA (%) in Rat Plasma

Samples
Sponsor PFOA Amount Fortifled Recovery
1] (ppb) (Pph) (%)
669160 (LCS A) 10/03/03 103 10.0 103
669160 (L.CS B)10/0303 951 . 1000 95
$65047 {Matrix Spk) 10/03/03 1030 1000 103
669180 (LCS A2) 10/03/08 10.2 10.0 102
669160 (L.CS B2)10/0303 987 1000 99
- $65074 (Matrlx Spk) 10/03/03 1090 1000 107
669160 (LCS A) 100708 10.1 10.0 101
£69160 (LCS B)1D/07X3 1040 1000 104
665096 (Matrix Spk) 10/07/03 5570 1000 121
868160 (LCS A2) 1007/03 10.3 10.0 103
669160 {LCS B2)10/07/03 633 1000 63
665096 (Matrix Spk) 1007/03 97 1000 91
669180 (LCS A2) 10/08/03 8,72 10.0 97
669180 (L.CS B2)10/08/03 1060 1000 106
665215 (Matrix Spk) 10/08/03 1060 1000 108
666180 {LCS A2) 10/08/03 9.72 10.0 87
869180 (L.CS B2)10/08/93 1020 1000 102
885242 (Matrix Spk) 10/08/63 1070 1000 103
AVERAGE: 100
STD DEV: 11.2
% RSD: 111
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Table III. Summary of Residue Found for PFOA (ppb) in Rat Plasma

Samples
Sponsor PFOA
D (ppb)
665047 <10.0
665047 Dup <10.0
665049 < 10.0
665070 < 10.0
665130 <10.0
665076 < 10.0
665015 < 10.0
665068 <10.0
665148 <10.0
665016 <10.0
665086 < 10.0
665098 <10.0
6565149 < 10.0
665081 <10.0
665159 <10.0
665043 <10.0
665064 < 10.0
665121 <10.0
665106 <10.0
665008 <10.0
665053 51.8
665074 20.2
665074 Dup 20.0
665128 52.5
665080 87.7
664993 39.6
665131 58.1
£65060 54.9
664995 74.3
865138 , 43.0
665033 34.5
665122 731
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Table III (cont’). Summary of Residue Found for PFOA (ppb) in Rat

Plasma Samples
Sponsor PFOA
D {(ppb)
665155 592
665073 549
665089 547
665119 €636
665137 1010
665103 845
665143 500
665054 840
665035 868
665160 4170
665096 4380
665096 Dup 4340
665082 3640
665107 2790
665152 4800
665120 3620
6649989 4090
665026 4000
665162 2270
665027 2470
665158 966
665002 109
665067 g2.2
665095 771
665031 85.0
665146 257
665062 236
665138 579
665112 525
665007 387
865211 ND
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Table III (cont’). Summary of Residue Found for PFOA (ppb) in Rat

Plasma Samples
Sponsar PFOA
ID {ppb)
665271 ND
665271 Dup ND
665178 ND
665317 HND
665230 ND
665225 ND
665174 ND
665319 ND
665221 ND
665278 ND
685201 ND
665197 ND
665256 ND
665323 ND
665276 ND
665228 ND
665260 ND
665189 ND
665204 ND
665327 _ ND
665308 <10.0
665215 <10.0
665215 Dup <100
665277 < 10.0
665241 ND
665235 <10.0
665324 <10.0
665332 <10.0
665239 < 10.0
665182 <100
665268 <10.0
665205 <10.0
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Table III (cont’). Summary of Residue Found for PFOA (ppb) in Rat

Plasma Samples
Sponsor PFOA
1D __{ppb)
665251 <10.0
865300 <10.0
665340 < 10.0
665259 <10.0
665341 < 10.0
665199 <10.0
665238 < 10.0
665250 <10.0
665170 <10.0
665234 63.4
665242 36.9
665242 Dup 35.8
665183 371
665261 66.0
665291 35.3
665337 , 43.8
665333 20.8
665200 334
665310 ' 101
665326 . 80.2
665288 : <10.0
665282 <10.0
665275 ND
665228 <10.0
665237 ND
£65209 <10.0
665335 <10.0
665303 <10.0
665328 ND
665299 <10.0
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FIGURES
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Figure 1. Typical Calibration Curve for PFOA

B 100303A.rdh (PROAY: "Linear* Regroasion (*1 / x" waighting): y = 0.176028 X + -0.0104953 (1 = 0.2988331)
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Figure2. Chromatogram Representing a Calibration Standard for
PFOA at 10 ppb with ~ 5 ng/mL of “C-PFOA
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Figure 3. Chromatogram Representing Control Rat Plasma for
PFOA with ~ 5 ng/mL of *C-PFOA (Exygen ID: 0302239
Control A, Set: 100303A)
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Figure 4, Chromatogram Representing Control Rat Plasma Fortified
at 10 ppb with PFOA and ~ 5 ng/mL of *C-PFOA (Exygen
ID: 0302239 Spk A, Set: 100303A)
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Figure 5,

with ~ 5§ ng/mL of *

Exygen Study No.: 008-342

Chromatogram Regresenting Rat Plasma Sample for PFOA
C-PFOA (Exygen ID: 0302026, Sponsor

ID: 665053, Set: 1003034)
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APPENDIX A

Study Protocol
DuPont-11418
(Exygen Study No. 008-342)
and
Amendments and Deviation
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B-25425: Subchronie Toxicity

90-Day Gavags Stody In Rats with One-Geasation Reproductive Evaluations . DuPori-11418 T
| INTRODUCTION
i

‘The test substance, H-25425 is as & fabric protector.

" The dose lovels for this study were selected based on the toxicity and an analysis of blood )
fiuorine concentrations from & range-finding study in which rats weze dosed by oral gavage with
1, 10, 100, or 1000 mg/ke/day for approximately 45 days,

No compound-related effects on body wcisht, slinical signs of toxicity, organ weights, or gross
patholopy lesions wers obaarved in rats in any dose group. Blood fluoring levels appeared to
have reached a plates within 1-2 weaks of dosing with 1000 mg/kp/day, and lovela xemamed
very low throughout the entire expasurs perind.

' Therefore, the limit dosage of 1000 mg/kg/day may be a no-observed-cifect Jovel (NOBL) or may
© produce mild toxicity. The 10 and 100 mg/kg/dey dosages are expected to be NOELs.

OBJECTIVE

The objective of this study is to evaluats the potentia! subchronic and reproductive toxicity of
H-25425 when administered by gavage to male and female rats. A recovery group will also be
included to investigate the reversibility of any cbserved toxicological effiects, The oral route of
i administration was aelected as the most efficient way to deliver an aconrate dosage.

SPONSOR AND TEST FACILITY

‘This study is sponsared by the DuPont Chemical Solutions Enterprise (DCSE),

E. L du Font de Nemours and Campany, Wilmington, Delaware. - The sponsar's approval was
effective the date the sponsor sutharized the Work Authorization Form.: The study will be

- conducted at Hackell Laboratory for Healtth and Environmental Sciences, E.I. du Pont de
Namours and Company, Newark, Delawars. The test substancs characterization was performed
at Reglonsl Analytical Services (RAS) #t DuPont Tackson Labaratories, Deepwater, NJ.

* REGULATORY COMPLIANCE ¢

The study will bo conducted in compliancs with U.S. EPA TSCA. (40 CFR part 792) Good
mmmwmﬂmmmmmmofm
Lubomtary Practics (a8 revised in 1997) poblished in ENV/MC/CHEM(98)17 snd MAFF Japan
Good Laboratory Practios Standards (59 NchSan No. 3850).%9 Areas of noncompliance will
be documented in the final report. The $0-dsy study design complies with the U.S.
mmmmwpmmorrmmmmrmmwm
(OPPTS) 870.3100 test guidslines

—————
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g STUDY DESIGN R
! The study design is as follows:
c— - - Group, Number/Gxeup . .

i Male Fomale Male Female Daily Dosage* (mgfkg) “Concentration® (mpmb)

I n 50 50 0 (Control) 0

m w 40 40 10 2
: v ViAo 100 20
i v VE % 50 1000 200

T Weight of tost suoeteace/kg Kmme] Do we : ;
b 8 otia will bo for - !

Five of the 40 or 50 rats/sex/dose will be started on study approximately 70 days afier study start
Tor the vest of the rats, and will be designated for 10-day hepatic biochemical anslysis.

Study Parameters Frequency
i Body Weight Dy 0 and weekly thereafier
Food Consumption Day.0 and weekly thereafter
Detailed Clinical Observations Day 0 and weskly thereafter
. Mortality/Moribundity Checks Twice daily -l
; Clinical Pathology® Week 7 and Week 14 !
i Ophthalmoscopic Evaluations* Pretest and Week 13 :
Newrobchavioral Evalations* Pretest and Week 13 :
Biochemical Analysis !
Subchranic Week 14
. Rezovery Week 17
Satellits (day 10) After 10 days of dosing
Reproductive Assessments
Py adnlia © Week 11-18
F) weanlings Week 13-18
Vaginal Smears (P; Females) Week 7-9
Developmental Landmarks (¥, adulis) Week 19-23
Necropsy !
Subchronic Week 14
P adults Week 12-18
Weanlings . Week 17-18
Recovery Week 18
Fy adults Week 23-25
Blood fluarine animals Week 26 ,
* Clinicat pathology, ophthalmoscopic, and neutobehavioral evahistions may elso 1
be conducted on recovery animals near the end of the recovery phase, if necessery.
4
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! " MATERIALS AND METHODS

U S .
) | A. Test Subitance

The test substance was supplied by the wag assigned Haskell Laboratory Number 3
25425, ‘The spamsar seporied purity ¢ sponsor is responsible for characterization {
of the test substance. The st substance cheracterization was performed at DuPont Regionat
Anglyticsl Sexvices, » non-GLP Iaboratery. The characterization was conducted in compliance !
with ISO8002 regulations and considered valid and sufficient for the purposes of this study. :

Available information on the purity, composition, contantinants, synonyms, CAS registry

' numbet, basic physical properties, hazards, and hazardovs material classification(s) will be
provided by the spansor on the Haskell Laboratory Sample Evalnation form. Stability of the test
substance will be confirmed by analysey near the boginning and end of the study.

B. Test Species

Male end fermale Crl:CO®(SD)IGS BR rats will be obtained from Charles River Laboratories,
Inc, The location of the supplier (city/state) will be documentzd in the stdy records and final
report. The Cr:CD®ED)IGS BR rat has been selected on the hases of extensive experence with
this strain at Hagkell Laboratory, and its suitability with respect to longevity; hardiness, and low
incidence of spontansous discases,

Approximately 352 rats (176 suales and 176 females) will be recsived approximately 2 weeks
prior to gtudy start. An additions] 40 rats (20 males and 20 females) will be received ps a

soparste shipment approximately 59 days after study start, and will be added to the test groups
(5 rata/sex/group) and designated for the 10-Jay hepatic biochemical anatysis,

C. Animal Husbandry
1. Housing

i x.  Subchronic Study, Premating Dosing Period, Postweaning Period
Al ratg will be housed individually in stainless stee], wire-mesh cages suspended above cage }
boards. .
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b. Reproductive Study
All male rats will bo housed individually during non-mating periods in stainless steel, wire-mesh
cages.
i Cohabitation Period
All rats will be housed as breeding pairs in stainless steel, wire-mesh cages. At the end of the

cobabitation perod, females without evidence of copulation will be housed individually fn
polycarbonats pans.

il Gestation Period ' _ ;
» Days 0-20: Females will be housed individually in stainless stee], wire-mssh cages, "
* Day 20-Delivery: Females will be housed individuatly in polycarbonate pans.

i Lactation Period ‘
Adult fesnales will be housed with their litters in polycarbonate pana, . }

2. CageRack Positioning

Cage racks with wire mesh cages will be relocated within the animal room and cages on the racks
will be repositionad et least every other week:

> for animals designated for subchronic evaluation, ' :
* up to approximately 70 days for animals designated for reproductive sssessment, and .
* up tosacrifice (approximately postnatal day 60) for Pl generation rats.

3. Environmental Conditions

Asimal rooms will be maintained at a trmperature of 22 £ 3°C mud a relative humidity of
50%  20%,  Animal rooms will be artificiaily illwminated (fluorescent Hght) on an approximate
12-hour light/dark oycle.

4, Water and Food

All rats, exczpt when fasted, will be provided tap water aud pelletod PMI Nutrition Intemational,
LLC Centified Rodent LabDiet® 5002 ad libitum.
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_ 5. Animal Health Monituring N
As spesified in the Haskell Laboratory animal health and environments! monitoring progeam, the
: following procedures are performed periodically to assure that coataminant levels ars below
R N " those that would be expoeoted to impact the scientific integrity of the stady: ’

*  Water samples aye analyzed for total baoterial counts, and ths presence of coliforms, lead,
and other contaminants.

»  Feed samples are analyzed for total bacterial, spore and fungal counts.

*  Somples from freshly washed cages and cage racks are analyzed to ensure adequats sanitation
by the cagewashers.

Certificd animal feed is used, goaranteed by the mamufacturer 1o meet specified nutritional
requirements and not to exceed stated maximum concentrations of key contaminants, including
specified heavy motals, aflatoxin, chlorinated hydrocarbons, and organophosphates, The
pregence of these contaminants balow the maximum concentration stated by the mamufacturer
waould not be expected to impact the integrity of the study.

The snimal health and environmental monitoring program is administered by the attending !
laboratory animal veterinatian, Date are maintained separately from study records and may be :
inclwded in the final report at the disoretion of the study director. !

D. Pretest Peciod

Upon arrival at Haskell Laboratory, all rats will bs housed one per cage, sexes separate, in
quarntine. The rats will be:

*  quarantined for atleast 5 days.

« asgigned a unique 6-digit Haskell number, the Iast 3 digits of which will be tattooed on the
! *  weighed at least 3 times during quarentine,

. « observed with respect to weight gain and any gross signs of disease or injury.

! + given an ophthalmology examination.

! The rats will be released from quarantine by the Iaboratory animal veterinarian or designee on the
’ basis of scoeptable body weights and olinicel signs,
|

Rats that are accidentally killed or removed from study during the pretest period will be
discarded without necropsy, Rats that are found derd or sacrificed in extremis during the pretest
period will be sent o Pathology and given a gross examination to check for the presence of
disease, Dependent upon these findings, further dingnostic procedures may be employed at the
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diseretion of the study director, a pathologist, or the laboratory animal veterinarian. . The results
will not be reported in the final report unless considered significant to the evaluation of the study,

. B, Assipnment to Groups

Rats of each sex will be selected foruse on atudy on the basis of adequate body weight gain and
freedom from any ophthabmological sbrnormalities or clinical signs of disease ar injury, They
will be distributed by conmputarized, stratified randormization imto study groups as designated in
the Study Design, 10 that there are no statistically significant differences among group body
welght means within a sex. The weight variation of selected rats will not exceed £ 20% of the
mean weight for each sex.

Bach group of study snimals, agsigned prior to study start, will consist of three or four subgroups:
the first 10 rats/sex/dose will be designated for evalustion of subchronic toxicity; the next 5
rats/sex/dose will be designated for collection of blood for possible analysis of fiuorine; the next
20 rats/sex/dose will be designated for reproductive assessment; the remaining 10 rats/sex/dose
{contro! and high-dose groups only) will be designated for recovery assesament. - An additional
subgroup (5 raty/sex/dose) will be received an a soparate shipment and will be added to each dose
group approximately 70 days after study start, for evalvation of hepatic bicchemical mmalysis
following & 10-day expogure, The sats designated for possible fluorine analysis may receive
other evaluations, at the discretion of the study director, if considered valuable in interpretation
of reversibility of effects.

Each animal will be assigoed a unique 6-digit Haskell animal number and an individual cage
identification number. The last 3 digits of the Haskell artmal number will be taitooed on the taik
of cachrat. The Haskell animal number and cage identification number will both be included on
the cage Inbel. Pups from the reproductive assessment will be tattooed whenthey are 21 days
old. A list of corresponding mumbers for the pups will be identified in study records,

At study atart (test day 0) the rats will be between 6 and 8 weeks of age. On test day 0, when
possible, rats with body weights that are not within & 20% of the mean within & sex will be

removed from study and replaced with rats baving body weights within that range (subject to the '

same selection criteria as the original rats). The rats that are added to the study for 10-day
biochemioal evaluation will be the same approximate ege at the start of their exposure phase as
the other rats weze at study start.

Rats that have not boen assigned to a test group or which have bean ramaved from study on test
day 0 for out-of-range body weights, will be released for other Iaboratory purposes or be
mcnﬁcedbymhon&mddeuphyxhnmmddueudedmﬁhoxﬂpaﬁwlopcﬂ evaluation, althe
discretion of the study director.

The rats designated for the 10-day biochemical enstysis will arzive separately, approximately 59
days after study start. ‘They will be handled the same as the other rats during the quarantine and

pre-test periods, except they will not receive an ophthalmological or neusobehavioral
examination. They will be distributed by computerized, stratified randomization into study

-
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groups {5/sex/dosc), so that there are no statistically significant differences among group body :
. weight means within a sex when this subset of rats is compared among themselves. ;

. P. Test Substance Preparation and Admindstration

H-25425 will be suspended in 0.5% methylcellulose in deionized water. Dosing suspensions of

the test substance will be prepared daily and stored at room temperature until used. The method

of mixing the test substance with the vehicle will be documented in the study records.” Aniwals

designated for evaluation of subchronic toxicity, recovery, and possible analysis of blood far

H fluerins will be dosed daily by gavage for ot least 90 days. Animals designated for 10-day i

! biochemical cvaluation will be dosed daily by gavage for 10 days, starting approximately 70 days
after study start. Animals designated for reproductive svaluations will bo dosed daily by gavage

, for approximately 70 days, and then daily during the 14-day msting period. The Py male rats will
contimue o bo dosed following the cohabitation period until sacrifice.” Pregnant females will be
dosed during the threc-week gestation period, Pregnant fomales in the process of delivery or g
showing signs of delivery will not be dosed. From gestation day 18 until delivery, dose volumes
will be based on the gestation dxy 18 body weights. Lactating fersales and females with no
evidencs of copulation will be dosed until pups are weaned on poatpartum day 21. The volume 3
of H-25425 given 1o each rat (5 mL/kg) will be based on the most-recantly recorded body weight. - 3
Meale and female control animals will be similarly treated with 0.5% methyloellulose at the same i
doses volurns as used in the other groups.

Sampies of cach test dosing suspension will be collected three times duting the study: near the
: ’ beginning, near the middle (approximately test day 45) and near the end of the exposure phase of
; the study. Ifnecessary, additional sarples may be collected at the discretion of the atudy director
ar designee. Analysis of the first sampling will verify homogeacity, consentration (average of
homogensity samples), aud xoom temperaturs stability. The subsecuent samplings will address
concentration. Samples will bs submitted, shortly afier prepamtion, 1o the Analytical Group of
Environmental Sciences (ES) at Haskell Laboratory. On daya ssmples are collected, the
suspensions remaining after doging will be refrigerated for additional analysis if required.
Reftigerated suspensions will be discarded if no additional analysis is necessary,

G. Body Woights

During the study, &1l rats will be weighed once each week unless experimental findings or special .
i scheduling situations warrant a change in the weighing schodule, In addition, rats designated for

: neuvobehavioral evaluations, undergoing fimctional sbservational battery and motor activity

assessments, will be weighed on the days of those obsarvations. Fomale rats designated for

reproduction assessment will be weighed on gestation days 0, 7, 14, 18, and 21 and Iactation days :
0,7, 14, and 21. Weaned F| rats will be weighed weekly until approximately postnatal day 60. i

H. Food Cansumption and Food Efficiency
During the study, the amount of food consumed by each rat over the weighing interval will be t

. determined by weighing each feeder ot the beginning and end of the interval and subtracting the

|
i
]
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ﬁnnlwe:ghtandtheamountofspﬂhgeﬁomﬂwfeedudumgtbemzurvalﬁemt}»uuml
weight. From these measurements, mesn daily food consumption over the interval will be
determined. From the food consumption and body weight data, the mean daily food effiviency
' will be caleulated. Foodconsumpuontbnhnnmbungsampledﬁ:rbloodﬂuomwmon!yba
e e - collected during the upoaurepcﬂod

During the reproductive mmmant, food consumption will bs dewrminzd as follows for

desigmated rats:

» Premating Dosing pmod—mdmdualfoodconsumphonwillhe dotermined weskly, ending
approximately tost day 70.

+ Cohabitation period, beginning on approximately test day 70 and for males following
cohabitation period - food consumption will not be determined.

: * Qestation period — indivicual food consumption will be dotermined on gestation daya 0, 7,
14, and 21,

» Lactation period — food consumption will not be determined.

»  Post-weaning F1 mts - individual food oommnpuon will be determined weekly, ending on
approximatcly postoatal day 60. .

L Detailed Clinical Observations and Mortality

. During the test period, cage-site examinations to detect moribund or dead rats and abnommal
- . behavior and/or appearance among rats will be conducted at least twice daily throughout the
study. Moribond rats will be sacrificed. At every weighing, each rat will be individually handled
and examvined for sbnonmal behavior snd appearance, Detailed clinical observations in
standardized arena will also be evaluated on rats designated for subchronic toxicity and recovery.
The detailed clinieal obseyvations will include (but ars not limited to) evaluation of fur, skin,
eyes, mucous membranes, oceurrence of secretions and excretions, autonomic nervous system
activity (lacrimation, pileerection, and unnsual respiratory pattern), changes in gait, posture,

H responss to handling, presence of clonic, tonic, sterentypical, or bizarrs behavior. Any abnormal
clinical signs noted will be recarded.

Prior to sacrifice of moribund rats, if possible, and at the discretion of the clinical pathologist
and/or study director, blood samples for hematology and clinical chemistry measurements will be
collected for clinical pathology evaluations. .

1. Ophthatmology

Two ophthatmologioa!l exeminations will be conducted by a veterinary opbthalmologist. The
pretest examination will be performed on all rats received for the study (except those designated
. for 10-day hepatic hiochemical evaluation), prior to assignmentto groups., Any rats with

: preoxisting ophithulmologival sbnormalities may be climinated from consideration for use i the
: study. Surviving tats designated for subchronis toxicity (10 rats/sex/doge) and resovery

{10 rate/zox in control and high doas groups) evaluations will be examined prior to the final
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sacrifice. Both eyes of each rat will bo exemined by focal illumination and indirest~ ;
ophthalmoscapy, The syes will be examined in subdued light after raydrissis has been produced. .

. A third aphthalmolngical examination may be performed on zats designated for recovery prior to
A - . sserifice if compomnd-related eyc Jesions sre observed in animals sacrificed at the end of the tes
period. )

A repont of findings from each ophthalmology examinstion will be submitted by the examining
veterinarian, .

K. Neurobehavioral Evaluation

For all the following assessments, the experimenter will be unaware of the group designation of

the animal. Priorto initiation of test substavce administration end then during week 13 of tast
substence administration, sensory motor function snd mator activity will be evaluated on nimals
designated for recovery (comtrol and high dosc), Sensory motor function and metor activity will

also be evaluated on animals designated. for the subchronic toxicity evaluation subsst

(10 enimpls/sex/dosc) in the low- end mid-dose groups. Sensory motor function and motor
scﬁvityumsmmyﬂaobepexfomadmmwvuyuﬁmhatheendofﬂwmmmth .
i recovery period, Spure rats will also be evalusted for the functions} observational battery {FOB)

' and motor activity prior to study start,

1. Sesnsory Motox Function

Simple assessments of sensory motor finction (grip etrength, responsato approach/tonch, tait
pirich, and sharp auditory stismius) will be mads. Fore- sud hind-limb grip strength will ba
measured by & strain gauge device (Chatillon® Digital Force gange). Dua to technical difficulty
of evaluating pupil size in albino rats under ambient lighting conditions, pupil size will be
evaluated by assessment of pupillary response. Pupillary response to a beam of light will be
measured immediately prior to removing the rats from the motor activity chambers.

2. Motor Activity

anrac&vity(MA)wmbemwmdfouavﬁngﬂwmorymwrﬁnwﬁmwﬂuaﬁwmme

sams day. Rats will be individually tested in one of 30 nominally identical, sutomated activity

mopitors (Coulbourn®). Groups will be counterbalanced noross the monitors and time of day to

the fulleat extent possible. The infrared monitoring devics enables measursment of 2 dependent !
varinbles, duration. of movement and mumber of movements. A contimous movemest. is counted

%3 ons movement regurdless of duration. ‘Fach test scssian will be 60 minutes in duration, and

the resolts will be expressed for the totsl vession as well as for 6 successive 10-minute blocks.

Presence of defecation and urination on the cageboards bolow the motor sctivity cages will also

be evaluated following cach motor activity seasion, :
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. condusted on_zats designated for recovery near the end of the recovery phase. Coagulation. .

L. Clinical Pathology Evaluation .o

A chinical pathology cvatuation will be conducted on rats designated for subdbronic toxicity
during week 7 and week 14 (prior to necropsy). A clinical pathology cvaluation will be

parameters and plasima and uring fiuorids will not bs dotermined during week 7, The day before
collsetion of blood saoeples for the clinical pathology evalustion, the rats will be placed in
mietabolizm cages. These rats will be fasted ovemight (at least 15 hours) and urine will bo
collected from esch rat, Blood samples for hematology and clinical chemistry measurements will
then be collected from the orbital sinis of cach rat while the rat is under light carbon dioxide
anesthesia. Blood samples for coagulation parametess and plasma flnoride will be collested from
each rat at sacrifice from ths abdominal vena cava, while the rat is under carbon dioxide :
anesthesia. Blood samples will b ovahuated for quality by visual examination pricr to analysis,

Additional blood, collected from the vena cava at the final sacrifice, will be placed in & serum
tnbe, processed to scrum, and frozen at-70 to -80°C. Scrum may bo used for edditional testing
as documented by protoco] amendment, or will be discanded when the final xoport issues. Bone
marow smears will be prepared at the final sacrifico from all rats sactificed at that time point,
and will be evaluated if waranted by experimental findings,

At the discretion of the stady director or clinical pathologist, blood saxples for clinical pathology
tcats may be collected from animals showing clinical evidence of toxieity or sacrificed
in extremis.

1. Hemstology
The following hematology parameters will be determined:
Red blood cell connt Red cel) distribution width
Hemoglobin Absoluts reticulocyte count
Hematocrit ‘White blood cell count
Mean corpuscular volume Differential white blood cell count
Mean corpuscnlar hemoglobin Platelet count

Mean corpuscular hemoglobin concentration  Microscopic blood smear examinstion

New methylens-blue-stained blood smears will be prepared from all hematology samples and
will be ovaluated, if required, to substantiate or clarify the results of hematology fndings. '

2, Coagulation Parameters
‘The follawing coagulation parametars will be dstermined at sscrifice only:
Activated partial lastin time

) |
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3. Serum Chemistry
The following serum chemistry parameters will be determined:
* Aspartate aminotranaforase Total protein
Sorbitol dehydrogenase Globulin
Alkaline phosphatase Calelum
Total bilirobin Inorganic phosphorus
Urea nitrogen. Sodium )
Creatinine Potassium
Cholesterol Chloride
Triglycerides Plasma fluoride (sacrifice only)
Glucose
4. Urinalysis
The following urinslysis parameters will be determined:
Quality Bleod
Color Glucase
Claxity Protain
Volume Bilirobin
Osmolality Kstone
vH Microsoopic urine sediment examination
Urobilinogen Urine fluoride (sacrifics only**)
**EDTA will he placed In uxine vials prior to
collection of this urine apecimen

M. Total Fluorine Level Evaluation

On test day -4 (pro-bleed), and test days 3, 9, 22, 34, 55, 76, and 89, blood (approximately

0.6 mL) will be collected from the achital sinus of designated enimals (5 rata/sex/dose), while the
anjmals axe ander fight carban dioxide snesthesia, for possible total blood flvorins analysis. On
the day of blood collection (except test day -4), blood will be collected from the animals 2 hours
(430 minutes) sfter dosing. The blood will ba collected in plastic tubes containing EDTA while
on ice and stored frozen. Duzing the last week of the approximately 50-day exporire period the
animals will be placed in matabolism cages for collection of feces and vrine. Urine and feces
will be collected daily at 24-hour intecvals from each animal. The exact time period of collection
of urins and feces will bs documented along with the total vohune of urine obtained. Urinsand
feces will be stored frozen until analyzed. The decision to analyze for blood fiorine and the
method for detérmining blood flworing will be decumented in the study records. The type of
Kinetic analysis to bo used on blood fiuorine data will be detanmined after study stast and will be
sddressed in & protocol amendment,
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Blood will also be collected for possible total blood fluorine analysis at 3, 7,11, 18,25, 36, 50,
71, and 92 days postdosing (after the last dose) for both male and female anirals of each dose
group, Animals will ba sacrificed at the end of the approximately 90-day recovery periad, The
blood, urine, and fecal sarples collected postdosing may be analyzed a3 needed to answer
e e - questions regarding distribution and metabolism of the test substance. -

N. Reproductive Assessment

1L Breeding

2, Start of cohebitation
]‘ After approximately 10 weeks of exposure to the test substance.
i

b, Duration of cohabitation period
Until evidence of copulation is observed (dosignated as day 0 of gestation), or until 2 weeks have
elapsed.

¢ Evidence of copulation

Once daily, each fomals will be examined for the presence of an inteavaginal copulation plug or
sperm in the vaginal lavage sample. The day evidence of copulation is cbserved is designated as
day 0 of gestation.

d. Cohabitation
Each female will be continuafly housed on a+1:1 basis with a randomly selected male of the same
: dosnge level, in the male's cage. On the day copulation is cozfirmed, the fomale will be
. transferred back to individual cage housing.

Based on the outcome of the first mating and at the diseretion of the reproductive toxdcologist,
the females may be cohocused again in the manner cutlined above, except with different males, to
produce a second set of litters.

2, Bstrous Cycle Evaluation
Vaginal sinesrs will be collected daily from all Py female rats in order to determine the stages of
the catrows cycle. Vaginal smears will be collected boginning three wesks prior to mating, and
continuing until copulation is confirmed, or ths cohabitation period has ended, .

Vaginal smears will also be collected from all P) parenta] female rats at the time of sactifice to
. determine the stage of catrous cycle.
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3. Gestation Procedures .

After being transferred into polycarhonate pans (on day 20 of gegtation for mated femalu. orat
i the end of the cohabitation period for fanales without evidence of copulation), female mats will
be observed at least twice daily for signs of delivery and pups.

4. Lactation Procedurss

Ths day whea delivery is complete is designated dey 0 postpartumm, At ¢ach examination period,
pups will be individually handled and exsmined for abnormal behavior and appestance; eny
dead, missing, or sbnormmal pups will be recorded,

a. °  Duy 0 postpartum ;
Live and dead pups in each Kitter will be counted as soon as possible after delivery it completed.
: Live pups in each litter will be individually weighed.

b. Day 4 postpartum
Litters will be culled randomly to 8 (4/sex when possible). Extca pups will be enthanatized (by
decapitation) and discarded without pathological examination. Litters of cight pups or fewer will
notbe reduced. Litter counts will be determined prior to and after culting and individual pup
weights will be determined prior to culling,

c. Daye 7 and 14 postpartum
Pups in each litter will be counted by sex and individually weighed.

i ' d.  Day21 postpartum (Weaning)
Pups in each litker will be counted by sex and individually weighed (3 of 4 rats/sex/litter will then
be ancrificed and grossly examined on postatal day 21). Randomly selected weanlings
(one/sex/litter) will be placed in individm cages, monitored for attainment of developmental

5. Post Weaning and Developmental Landmarks

Developmental landmarks in the Fy gensration male and female rats (one/sex/litter) will be
monitored on 2 daily basis until eriterion is achieved. Body weight and food consumption will be
determined weekly nntil texmination (approximately postnstal day 60). Animals wilt also be
weighed on the day the developmental landmark is achioved. t

8. Body Weight and Food Consuzption
Body weight and food consumption will be determined weekly \mt:l termination (approximately
postnatal day 60),
. b. Vaginal Patency .
Female ruts will be examined beginning on test day 0 (postaatal day 21) until achisvement, or

. postnatal day 43, whichzver comes fivst. Body weight will be recorded onthe day of
achievement,

15
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c. Preputial Separation R

Male rats will bs examined boginning on test day 14 (postontal day 35) until achievemeant, or
postaatal day 55, whichever comes first. Body weight will be recorded on the day of
achievement, ;

-
i

0. Anatemic Pathology

1. Pretest
See Section D, Pretest Pexiod, &

2. Rats Designated for Subchronic Toxicity Bealuation :
All mats found dead, accidentally killed, sacsificed in extremis, or sacrificed by design will :
undergo & gross and microscopio evaluation, All rats removed from study (except for out-of-
Tange body weight on test day 0) will ba sent to Pathology for gross evaluation and collection of
tispes. Raty will bo euthanatized by cacbon dioxide anesthesia and exsanguination. Rats
saarificed by design will be fasted after 3 p.ne. on the aiternoon before their scheduled sacrifice
(atleast 15 hours). A final sacrifice will be performed on surviving rats following the final
clinical pathology evatuetion. The order of sectifice for scheduled doaths will be random among - 3
all treatment groups within a sex. Blood samples for coagulation pasameters and plasma Buoride )
evaluation will be collsctad from the abdominal vena cava of each rat at sacrifice, while the rat is
under earbon dioxide anesthesia,

16
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The following tissues will be collacted from rats which are fonnd dead or aceidentally killed
. . (tissue inteprity permitting), sacrificed in extremis, removed from study (except out-of-rarige
! body weight on tost day 0), o aacrificed by design.
| liver heart skeletal muscle
: ssophagus sorta femurknee joint
stornach Stemnum
duodenpm Hematopojetic Svitem
Q- Jejunum spleen Reprodugtive Svstem
‘ ileum thymus Male
cecum mandibutar Yymph node testes .
colon mesenteric lymph node epididymides :
rectem bone mamrow* prostats
: salivacy glands seminal vesicles |
pancreas Endocrine Svstem Female
pituitery gland avaries
Urimary Svstem thyroid gland uterns
kidnoys parathyroid glands mammary glands 3
urinary biadder adrenal glands
Miscellanecny
i Respimtory Svitem  Nervouws Systery akin
; lungs brain (including cercbram, oyes (including retina and optic nerve)
i trachea cerebelivan, medulla/pons) gross observations®
; nose spinal cord (cervical,
C . larynx mid-thosacic, Turmber)
P ‘ —— pharynx selatic nerve !
‘ a  Bous mamow will be collectsd with the forur and sternum, !
b Gross observations miade a2 necropsy for whick histopathology Is not sppropriate ;
{c.8, fluld, rutfied fur, sad misviag anstomio parts) will generally not be coltected.
All tissues will be placed in the appropriate fixative.
Rats sacrificed by design will bave the following organs weighed: liver, Iidneys, adranal glands,
thysmus, brain, sploen, heart, thyroid (weighed after fxation) and ovaries and uterus (fomale) or
testes and cpididymides (male). Relative organ weights (percent of final body weight; ratio to
; brain weight) will be calculated. Final body weights determined just prior to necropsy will be
. uaed in the assesament of organ weight changes. Organs fiom rats found dead, sacrificed
; in extremis, or accidentally killed may be weighed ot the discretion of the pathologist or study '
director,
Bone marrow smears will be prepared st the final sacrifice from all surviving rats and will be, :
ovaluated if warranted by experimental findings, . .
All tissues collected from rats designated for subchronis toxicity evaluation in the high-
conocntration and control groups, and from rats that are found dead or accidentally killed (tissus '
infegrity pecwmitting), or are aacrificer in extremis, will be further processed to slides, atained with
hematoxylin and cosin, and cxsmined microscopically. Gross lesions and ey target organs from
17
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raty in the low~ and intermediate~concentration groups will be evaluated microscopically,
Selected gross observations for which # microscopic disgnosis would net be additive (e.g.,
osteoarthritls, pododermatitis, tail chronie desmatitis, calculus, and deformities of the teeth, toe,
tail, or ear plona) will be saved, but will generally not be processed for microscopic evaluation,
Tinsues fom rats removed from stody will not e processed for microscopic evaluation unless
considered noccssary by the study director or pathologist,

Addifionsl procedures to identify -and/or clarify histologic features of lesions may ba pedormed
at the discretion of the pathologist and will be documented in the final report,

3. Rats Deaignated for Possible Analysis of Total Blood Fluorine Levels

Any rats designated for possible analysis of blood flucrine that are found dead, accidentally
killed, ox are sacrificed in extremis will bo disearded without pathological evalustion. At the end
of the approximately 90-day post-dosing period, thess rats (S rats/sex/doss) will be sacrificed by
catbon dioxide anesthesia and sxsanguination and the following tissues will be collected and
weighed: liver, kidney, testes, and fat (spproximately 1 gram). These tissues will be placed in
plastic freezer bags and stored in the freszer until analysis of total fluorine levels, if needed,

4. RetsDesignated forRecovery

Anymudemgnatedformeove:yeva]mﬁmthatmfc\mddwd, ueldemallyhlled.orm
sacrificed ii axtremis will be given 2 grom pathological evaluation. The same tissuss collected
for the subchtonie snimala at the approximately test day 90 sscrifice will be collasted for all
recovery animals and saved in the appropriate fixative. One mondh after the final doae, rats
designated for recovery (10 rats/sex in control and high dose groups) will be sacrificed and
undergo & gross cxamination. Tissues will be collected and gross lesions and target organs,
identified in snimals sacrificed at the end of the approximately 90-day exposare period, will be
exarnined microscopically,

5. Rats Desipnated for Reproductive Astessment

Sacrifice Scheduls
Animals Schedule
Adult Males After siring litters (at discretion
of reproductive toxicolagist)

Pregnant Fermalos On day of wesning litters
Nonpregnant Females  'With pregnant females

Weanlings . 3 of 4 mta/sex/litter will be
sacrificed on postratal day 21.
; By Aduits At postaatal day 60
18
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a. Py Adults -

- AHP; parental tats will be sacrificed by carbon dioxide anesthesia and exsanguination, and will
receive gross pathological examination, including the fomales that die or are sacrificed
. In extremis prior to the end of Iactation and thoss for which mating did not result in production of
R - " offspring: The uteri of all echabited fomates will be examined for the presence and number of
impiantation sites, '

Sperm parameters for the first 10 surviving Py male animals sacrificed by design in gach

treatment group will be evatuated. The right epididymis will be removed, and the right cauda

opirdidymis will be weighed. Sperm will bo collocted from the right cands spididymis aud

pescent motility and motphelogy will be determined. The loft epididymis and testis will be

frozen in liquid nitrogen and stored betwoen -65°C and -85°C for sperm and spermatid counts,
. respectively,

The following tissues and all gross lesions will be collected fram all Py adults (including those
that die anytime prior to the scheduled spcrifics) and preserved in appropriate fixative for
possible foture histopathological examination.

Tissues Collected from P Adults ’
Male Bemale Both Sexos

Tastis* Ovaties . Thyraid
Epididymis" Uterus (with oviducts) Gross Seslons®
Prostaie Vagina Pituitary
Seminal Vesicles

Loagulating Glaud !
u Teates and epldidymidés collected from male ats will be placed in Boin's solution. All other tissues .
ductive and productive) collected from male and femule tats will be placed in formalin.

b Groslesions cheerved at necropay for which histopathology ia not sppropriate ot would net be additive will

geneeally not be collectsd.

19
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i Reproductive organs of animals with impaired reproductive performance (c.g., failure to .
; conceive or deliver healthy offipring, or effects on estrous cyclicity or sperm patameters) will be
evaluated microscopically. Gross lesions will alse ba evaluated micrascopically at the discretion
of the study director or pathologist.

b, Offspring

Offspring that are found dead during the lactation period will undergo » gross pathologxcal
evaluation.

-9 1 3% Weaﬂliﬂy 1

: Three Fy weanlings/sex/litter (randomly selected), litter sizo permitting, will be sacrificed by
; carbon dioxids asphyxiation and undergo a gross pathological evaluation on postnatal day 21.
i All gross lesions will be presarved for possible foture histopathological examination.

d  FyAdults.

All Py generation rats will be sacrificed by carbon dioxide asphyxiation and exsanguination, snd
will receive s gross patholopical examination, including Fy rats thet dis or arc sacrificed

in extremis prior to postnatal day 60. Selocted tissues and alt groes lesions will be preserved in
appropriate fixative for possible future histopathological examination.

The following table lists tissues to be collected and/or weighed (tissue integrity permitting):

-l . Organ Weights from F; Adults
: ‘ Male Eewale Both Sexcy
Testes Uterus (with oviducts and Thyreid (after fixation)
Epldidymides cervix) Liver
Seminal Vesicles {with Brain
coagulating g,lauds)
Prostale
Tissues Collected from Fy Adulis
Male Fomaly Both Sexes
Testis® Ovaries Thyroid ' :
" Epididymes® Uterus (with oviducts} Gross lesions® .
Prosits Vagine Pituitary
Seminal Vesicles
Coagulating Glsnd
& Testes and oplididymides collectod from mate rate will be placed in Bouin's sclution, Al other tissues
N (WM&W)MMWMMamWhMm forrualia.
obseeved at y for which histopathology is not appropriste or would not be adtive will
;ancnny ot be collested,
X 20
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Histopathology will be evaluated in reproductive organs, at the discretion of the study director or
reproductive toxicologist.

P.  Biochemical Analysis

L. Rats designated for Biochemical Analysis
Biochemical analysis (hepatic peroxisome proliferation) will be evaluated in rats sacrificed after
10 days of dosing (10-dose biochemical snbgreup), at the spproximately 90-day sactifice
! (subchronic toxicity subgooup), and st the end of the recovery phase of the study (recovery
subgroup). Samples for biochemical evaluation will be taken from the fist 5 tats/sex/dose ;
designated for mubehronic toxicity evaluation and from the first § rat/sex/dose designated for :

An additional 40 Crl:CD®(SD)IGS BR rats (5 rats/sex/dose) will be obtained from Charles River
Laboratories, Inc. spproximately 59 deys after study staxt for the rest of the rats, and designated
for 10-day biochemical analysis, These yats will bo dosed daily with the test substance by aral
zgavage for 10 days, starting soon after the reproductinn subgroup has been removed for mating.
Rats will be fasted after 3 p.u. on the afiernoon before their schoduled sacrifice (at least 15 .
Bours). On fhe 11® day, surviving rats will be cuthamatized by carbon dicxide anesthesia aind
exsanguination,

Procedurcs for mimal Jusbandry, environmental conditions, water and food, pretest period fno
ophthalmology examination), assignment to groups, body weights, food consumption, and food
efficiency in the rats designated for 10-day biochemical analysis will be the sams 18 for rats
designated for subchronic toxicity evaluation, No ophthalmological or newrobebavioral
evaluations or deteiled clinical obssrvations will bs conducted. Thess mts will be considered
part of the same dose groups as the rats started nt study start; howsver, data from these animals
will bt reporied separately from data from the rest of the rats in each group, Livers will be

. collected and weighed, and velative organ weights {percent of final body weight) will be
calculated. Final body weights determined just prior to necropsy will bo used in the asscssment
of fiver weight chenges,

i
1
i
'
i

2. Biochemical Analysis

: Atnecropsy, 2 portion of the liver will be placed in liver hbomogemization buffer and maintained
onice for preparation of hepatic peroxisomes.

Hepatic peroxisomes will be prepared in accordance with DuPont Haskell Standard Operating

Procedure (SOF) BTO15-P, Peroxisomal S-oxidation activity be determined using

{14C]patmitoyl CoA as the substrate acconding to SOPYSNEENEN \The protein content of the
" peroxisomes will be megsmred before and after analyges by the Biorad method ™ Final

: calculations will be based on the post-assay protein determination.

21
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; STATISTICAL ANALYSES
e | . Significanco will be judged st p <0.05. Malcs and fernales will be malyzed separately. The

i wr«mcmmmmwmmmmmmnwm
‘ mmmmmlwbnmwmmmwwmmyummm

mbgo. %
; Statistical Methods for Subchronic Toxicity Assessments ;
i ‘ — WMathod of Siatiatieal |
' ) I preliminary test isnot - | 1 pretiminacy test ia i
Parameter Test 8 ;
f . . Sequentist of
Body Weight Tost for ik of treol® | the Jomekhoars-Terpaten | Frolicuinary tests for
Body Weight Gain ' trend taat® pairwisa compuiison :
ol ,
s ™ 3
d Oue-way malyeia of Krosknl-Wallis tost® A
Omgen Welght Shapiro-Wilk test®® for le‘: h:n‘lgnd with | followsd with Duncis E
Loveno's ket for 3 3
Clinical Patkology® i metysls of Kyuskcal- Wallis fost”
Shagiro-Wilk test™ foc m.“ 'glllgwuwim med with Dunn's
C . melwnfw » N @ iad epplioation™ of
: Motor Activ Bomogensity® an alysls of vazincs the JoncKsers-T
; 4 Shapiro-Wik ot presio) by contssts® | end te® T .
. foc Ono-way amalysis of Kiookal-Wallis foat™ i
Foot sl Buntlett's tost variance?? followed with. | followed with Dunn's :
wisy homogeneity of variances " o2
Survival
Incidenes of Cliioal
ik .
of
Ophthalssologios] Noce Cochran-Armitnge test for trend®*
Tcidence of FOR
| Destiptive Paramators
Incidence of Microscople Noto Noge '

s Pairwise comparisons and smocisted preliminaty tosts ars only conducted If tha test for lack of trend is

significant.

] lf&mwmuhmdwﬁmmumkmkﬁleMVMofDmm
wilt boused.

] MWMblﬂdWMwﬂhwumm

4 When snindividual obwervation is recorded a3 being lessthan a cortain value, calculntions sre performed on
balf the recorded value. For oxamgple, if bilirabin is reported aa <01, 0,05 iz usad for any oxloslations

; petformed with that bilinsbin dat.
: . s xfmwmumeﬁpiammmpimukummmm:mw"ﬂm-
Bonfarront correction is
n
. ¢
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The following table lists the indices of reproductive function that will ba caléulated Tor the Py and

© Fy adults.

Statistical Methods for Reproductive Assessments

 Prtiiniry Test

_ . Method of Statistical Araiysis -
I praliminary test is not [T preliminary testis .
dguificant

Teat for lack of tread®

Soquential applicatioa™ |
of the Jonckheere-

Preliminary tests for
pairwise comparison

Tw%@

Levene's test for
Somogensity™ and
Shapiro-Wilk teat™ for
soemality”

One~ of
Dhrnett's toat™

3

CochrsoeAmnitage test for trend®™

Bwn Pup Welghts
{Covariates: Litver size, nex ratio)
Distxsos

(Covariste: pup welght) 4
Sex Ratia

e e

Nona

Linear contraat of losat
squares mesns™®

Dunn's testt*®

s Prirwise comparisony and associated preliménary tests are only conducted if the test for lack of wend ix
b lrush:pim-wnkuuwwmbmwmuumm.mmemmmm '

bs used,
¢ Ifthe incidence Is not significant, but & signiflcart Iack of fit oocurs, then Fsher's exact test™” with a
Bomferront correction is used.
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; For each parsmeter analyzod with a tread test, the test will be applicd to the dats sequentially. If

. sngniﬁeamdowmpmwdmmd.dmﬁomﬂmopdowmpwdlbemhudmdﬂwm :
zepmdmﬁlmnpﬁﬁcmmdudmmd. For litter parameters, the progiortion of affected "
rmupummﬂwhmrmmwiumwummmmwmformmd ;

R . evatuation,® ’Wm'eﬂudmueﬁedmdmclmdudlugeumplnvmionoflonckhme'sm

is ot applicable, exact p values will be calculated using permutation methodology. 9%

Additional statistical tests will be used, uﬂofhmpmmulﬂmd.ifm&nmm The
mmwmwwnuwm&mmmm

.
)

SAFETY AND HOUSEKEEPING

Good housekeeping procedures will be practiced to aveid contamination of the neat dosing »
matesial and potential helth hazards. To avoid skin contact, gloves will be wom when handling '
the test substance. Animal carcasses, feces, and unused diet will be incinerated.

RECORDS AND SAMPLE RETENTION

X All original records o trus copies of original records (sponsor-supplied charasterization of tast
: substance) will be retained at Haskel! Laboratory, B.1. du Pont de Nesaours and Company,
PN ; ) Newsatk, Delaware or at Iron Mountsin Records Management, 200 Todds Lane, Wilmington,
. : Delaware. Laboratory-spocific or site-spevific records such s persammel files and equipment
i records will be vetained at the facility where the work was done.  Preserved wet tissues,
embedded tismses, histological slides, blood sinears and bone marrow smears will bs rotained at
Haskoll Labomtory. A sample of the test subatance will be colleoted for archive purposes and
retaingd at Haskol] Laboratory.
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...... .- . Study Panction Study Personnsl
) Study Director; Susan A. MacKenzle
Senior Reseurch Toxicologist
; Analytical Assessment Janet C, Maslanica
i Analyfical Chemi
Neurobehaviorst Evaluation: Linds A, Malley
' Neurobehavioral Toxicologist
Biochemical Anslyses: Yobn C. O’Connor
Biochemical Toxicologist
Clinical Pathology Evaluation: Nxncy E, Everds
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i
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—

- Protneol Amondment No. 1

SUU

e - Thepmmool‘ﬁamandcdufoﬂnwx(

1. dexignated for ovaluation of 10-day hepatic biochemical snalysis will be recejved
mmﬂmmlywmmmdymnddomgwﬂlhﬁnwmubwm nﬁersmdymn.
This clanges references to timing of recaipt and dosing of these mis on:

Page 5, Materials and Mecthods, B, Test Species, paragraph 2.

Page 8, Matctials snd Methods, E. ASsipimest 1o Grotpy, parsgraphs 2 and 6.

Puge 9, Matezials and Methods, P, Test Substance Preparation and Administration, pacagraph 1.

Page 21, Mnmal:lndMaﬁmdl,P.BhMcalAnﬂyﬁ! 1. Rats Designated for Biochemieal

] Amlysis, paragraph 2. -

Rationate: The tining of this analysis was changsd 10 acconmodate work schedules duting the
hotidays,

- v

[ 2N BN B J

2. Page 13, Materiels dee&wdé.M.TumleﬁneLwcl Evaluation,
«  Change header to rend Total Fluorine and Perflncroostanoic Acid Level Byaluations, R
e Add the following paragraphs at the end of the secfion:

“Blood will be collected from the enz cava st nccropsy, from 2l rats desiposted for
subchronic toxicity evaluation and all yats designated for recovery evalvation. Plasma will be
pupnndmd&medﬂmmnt-mh—aﬂ'cwuulmdfmmnmmcf
= ' . pedl.mnmulc aoid (PROA). Plasma will be eveluated from control and high-dose rats, The . :
£ . Inate Jow- and i diate-dose groups will be based on results in the high-dose i

gmup-

Plasma smples will be sxtracted by organic solvent protein precipitation using 2 protein .
precipitation cohunn, md!hmmbmdforPFOAhy LC-MS-MS,”

RaumAbummdccmmwmdowammPFOAphnnahvdaﬂthaendnfmedosing
perind and after recavery.

i 4 L‘i 1 Z: / o 2 Bw' Rboa, ' 3
uuc.n'cun
Snss Q .’lmnﬁﬁﬂ-’ g.nlml-
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Protocol Amendment No, 6

" Protocal nne;dmtﬁo; 1, item 2, is amended as follows (cimxgen bolded):

Page 13, Matesials snd Methods, M. Total Fluorine Level Evaluation,
. ChmaaheadumdeouIﬂunﬂwmdPﬁﬂuomcmwichchel Evaluations.
s Addthe foﬂowmgpmgrayhs attbe end of the section:

“Blood will bs colleoted from the vena cava at nocropsy, from all mata designated for i
subchronic toxicity evaluation and alf rats designated for recovery evaluation, Plasma will be
prepared and stored frozen at ~80 to —20°C until analyzed for concentration of
perfiuorooctanoic acid (PFOA). Plasma will be evaluated from control end high-dose rats.
The decision to evaluate low- and intermediate-dose groups will be based on results in the

high-dose proup,
Plasma ssmples will be extrected by organic solvent protein precipitation using a protein precipitation

columm, and then anatyzed for FFOA by LC-MS-MS, Results of snxlysis will be reported in a
supplementary report.”

Rationale: Dne to timing on analytical methdds development, the resnlts of these analyses will not be
available when the main report issues, but will issue Inter, o5 2 supplement.

Agporsd by: _&m&% : '“‘;‘:"“"03

Btuiy Phrector
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E:_cygen Research

Protocol Amendmiat No. 8

" Protocol smendment No. 6,is amended a3 foflows {changes i:olded):

Page 13, Materials and Methiods, M. Total Fluorins Level Evaluation, Change headsr to read
‘Total Fiuorine and Perfluorooctancic Acid Leve! Bvaluations, .
Add the following patagraphs at the end ofth;:swtion:

“Blood will be callected from the vena cave at necropsy, from all rats designated for subchronic
toxicity evatuation and alf rats designated for recovery evaluation. Plasme will be prepared and
stored frozen 5280 to ~20°C wmtil analtyzed for concentration of perflnorooctanoic acid {PFOA).
Plasmn sumples will be extracted by organic solvent protein precipitation and ¢hen
analyzed for PROA by an appropriate method at Exygen Research (3058 Research Drive,
State Callege, PA 16801). Results of analysis will be roported in 4 supplementary repost.”

Reason: To chmgetﬂeevahaﬂonmnﬂmbchmnictmdeityandmvaymupm chanpge the
method of extraction and analysis, and add the name and address of the 1aboratory performing
the PFOA analysis,

.
JR— 21:580. 2002

g A
Sty

-T2
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Exyeen -

RESEARCH . . : -
“\ . . Page L of 1] -0
- . PROTOCOL DEVIATION . __ ‘
: \ Deviation Number: 1
) \ Dats of Oocurrence: 10707-08/03,10768/03_ )
—— | Exygen Study Number: 008-342 Protocol Number: _DuPont-11418

. 1, Amendst nt 8, Analyticatl Method on 4,5.4.e-~accepted recovery of 63% for Exygen :
! sample 00! 9 Spk 82 at 1000 ppb, .
; 2. Amendmett B. Analytical Method Section 4.5.4.e--accapted recovery of 119% for Exygen i
sample 10 03010{7 Spk C at 1000 pph,

\'.
Racorded ay/@m;zb{' o pate: 1[5

WPACT ORSTURY
1. No negative impact because n'ne LLOQ fortification and the laboratory fortified field sample
were within the acceptable range for ﬂ\ls.mlytical et

2. Nao negative impact because both laburatt{y antrol fartified samples were within the

acoeptable range for this analytical set.
. 0y i
! . Q % M_L % whzlos
. . X Datn H
\-.‘ Ly £ t/,y
Munwement Signature / N\
 (Sponsor) = N - '
* . \ Data - pe o st ]
Exygen QAU Review’, nlo .
TR ar PROTOCOL DEVARTION 955 ‘\ - ST !
T ! \ o
3&“@@ BMa01, UsA i
K STr23079
o !
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APPENDIX B

Analytical Method ExM-008-276, Revision
1 “Method of Analysis for the
Determination of Pentadecafluorooctanoic

Acid (PFOA) in Serum by LC/MS/MS”
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iy R

----- — - - Mcthod of Analysis for the Determination of Perfluercoctancic Acld (PFOA) in Scmm
. by LC/MS/MS - Revision 1

N AUTHOR
o Emily Decker

' X DATEISSUED
‘\_ Scplcmbc.r ?A| 2003

Y DuPont
Haskell !.,abmmry for Health & Environmental Sciences
5, P.0.Box 50
Newark, DB 19714-0050 USA,
DuPortStudy Number: DuPont-13050

L

Exygén Research
3038 Research Drive
State couegb m 16801 .

kY

METHOD NUMBER

R

ExM-008-276 Revision 1

r-d
-

mﬂ"&m USA
r—wﬂw

008-342

e TR T

T TR RS T T

# emmeemapem s My ms - Ly

—_—

[P,
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SUMMARY S

This report details & method of analysis far perfluorooctanoic acid (PFOA) in
SErum.

PEOA is extacted from serum by protein precipitation in - acetonitrile.
Quantification of PFOA is accomplished by liquid chromatography/tandem mass
spectrometry (LC/MS/MS) analysis using selected reaction monitoring (SRM).
“Ths chemical formnla of PROA is given in section 2 of this method.

The lower limit of quantitation (LLOQ) for this method is 10 ppb for PFOA in
semum. .

Quantification is performed using extvacted calibration standards containing an
interial standard.

This method was developed nsing monkey seum. The overall percent recovery *
standard doviation for PFOA in monkey serum at 10, 100, and 1000 ppb was 94%

1 6.9% (Table D). .

A representative calibration curve for PFOA in monkey semrn is shown in Figure
1, Representative chromatograms for PFOA in monksy serum are shown in
Figures 210 4. .

Exygen Ressarch " PagaSol20
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i 2. EXPERIMENTAL COMPOUNDS R
i. The swructure of perflucrooctanoic acid (PFOA) and the internal standard are y

given below.
i* . PFOA

Chemical Name = perfluarocctanoic acid o

Molecular weight = 414 ;
’ F

: OH
i ‘ F F P
F P F F
:

; ¢ - PFOA :
i Chemical Name =  perfluorcoctanoic acid, 11.2-4i-C] :

Molecular weight = 416 !

B e b

Exygen Research * Page6of20
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3, CHEMICALSAND SUPPLIES
3.1. CHEMICALS
v - = Grads
Methanol (MeOH) BPLC
Acetonitrile (ACN) HYLC
Ammonium Acetate Reagent
; _OmniSoly Water HPLC
, 3.2, STANDARDS
Standard LotNumber  Purity
perfluorooctancic acid 21002
{FFOA)
perfluorooctanaic acid, NA
3 [1.2-6i-2C] :
]
Bxygen Rescarck
Exygen Research

Exygen Stody No.: 008-342

Catalog No.

TTO0932
AX0145-1
. A-1330
WX0004-1

Source

— R

YRRt

i R —

" Page70f20
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’, -

3.3. EQUIPMENT AND SUPPLIES . ‘_ .

uipment Supplier
Balance, analyticat (display at least 0.0001 g) Mettlcr
Centrifnge Eppendorf
2 mL'eppendorf centrifuge tubes . VWR ~°
Disposable micropipets (50-100uL, 100-200L) Drummond (VWR)
Class A pipets and volumetric flasks various suppliers
Hyperearb drop-in guard column {4 mm) Keystone
(part # 844017-400)
Stand-slone drop-in gnard cartridge holder Keystons
125-ml. LOPE narrow-mouth bottles Nalgene
2 mL clear BPLC vial kit (cat # 5181-3400) ] HP
Standard 1ab equipment {graduated cylinders, various supplicrs
disposable tubes etc.)
LC/MS/MS end HPLC systems Ag described in

: gection 4.5.

Note: Equivalent materials may be substituted for those specified in this method
if they can be shown to produce satisfactory results.

Notes:

L In order to avoid contamination, the use of disposable labware is highly
recommended (tubes, pipets, etc.).

2, PTFE or PTFE lined containers or equipment, including PTFE-lined
HPLC visls for the HPLC antosampler must ot be used.

3. It iz necessary 1o check the solvents (methanol) for the presence of
contaminants by LC/MS/MS before use, Cextain lot numbers have been
found to be unsvitsble for use. i

4. Une disposable micropipets or pipets to eliquot standard solutions to make
calibration standarda and sample fortifications. .

5. The hypercarb cartridges should be changed when the system
contaminauts (clcvated baseline) move 1o within' 1 minuts from the elution
of PFOA.

34, SoLUTIONS
(1) 2 mM ammonium acetate solution is prepared by weighing
0.15 g of ammonjum acetats and dissolving in 1 L of OmniSoly Water.

Note: The aforementioned example is' provided for guidance, alternative volumes
may be propared as Jong as the ratios of the solvent to solute are maintained.

Exygen Rescarch -. PageBof20
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3,5, PREPARATION OF STANDARDS AND FORTIFICATION SOLUTIONS |

Anatytical standards are used for three purposes:

1.

2.

Calibration Standards — These standards are prepared in control monkey
serum and ars used to calibrate the response of the detector used in
analysis. .
Laboratory Control Spikes — These fortifications are usually prepered at
concentrations comresponding to the LLOQ and 10x LLOQ and are used
1o determine analytical recovery, Laboratory control spikes are prepared
in control monkey serwm.

Matrix Spikes — These fortifications are prepared by spiking into the field
samples at known concentrations. Matrix spikes are used to evaluate the
effect of the semple matrix on anaiytical recovery.

The absolute volumes of the standards may be varied by the analyst as long as the

comrect

proportions of sclute to solvent pre maintained. Allernate concentrations

mey be prepared as long 25 the preparation and concentration are accurately
tecorded in the raw data. Note also that additional concentrations may be
prepared if necessary.

3.5.1, Stock solution
Prepare individual stock solations of ~ 100 pg/ml. of PFOA and C-

" PROA by weighing out ~ 10 mg of analytical standard (corrected for

Exygon Rosearch

Exygen Research

purity) and dilate to 100 mL with methenol in a 100-mL volumstric flask.
Bach stock solution (in 125-ml LDPE botties) is to be stored in a
refrigerator at 2°C to 6°C and s stable for a maximmm period of 1 year
from ths date of preparation.

3.5.2. Fortification Solutions
2. Prepare a fortification standard of 10.0 pg/ml for FROA by diluting

10,0 mL of the PFOA solution described in 3.5.1 to 100 mL with

acetonitrile in a volumetsic flask.

b. Prepars a fortification standard of 1.0 pgimL for "C-PFOA by
diluting 1.0 miL, of the C-PFOA solution described in 3.5.1 to 100
L with acetonitrile in & volumetric. flagk,

. Prepare a forification standard of 1.0 pg/nL for FFOA containing
0.005 pg/mL of “C-FFOA by diluting 10.0 mL of the PFOA sclution
deseribed in 3.5.2.a and 0,5 mL of the *C-PFOA solution described in
3.5.2.b to 100 mL with acetonitrile in a volumetric flask.

d. Prepare a fortification standard of 0.1 pg/mL for PFOA containing
0.005 pg/mlL of C-PFOA by diluting 1.0 mE. of the PROA solution
described in 3.5.2.2 and 0.5 mL of the “C-PFOA solution desctibed in
3.5.2.b to 100 L, with acetonitrile in a volumatric flask.

¢. Proparo a fortification standrd of 001 pg/mL for PFOA containing

0.005 pghol of PC-FFOA by diluting 0.1 L. of the PFOA soluton

© Page 90f20
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. ’ described in 3.5.2.2 and 0.5 mL of the C-PROA sotution described in
! 3.5.2.b to 100 mL with acetoniteile in a volumetric flask.

i Store all fortification atandard solutions in a refrigerator (in 125-mL LDPE
’ bottles) at 2°C to 6°C for a maximum pariod of 1 ysar from the date of

I B - -~ preparation, after which time it is necessary to make new standards- uslng
t . the stack solotion.

3.5.3. Calibration Standards

i The calibration standards are processed through the axtrachon procedure
' identical to the samples. The fortification of the standards befors !
! extraction is done according to the following table: ;

Conc. Of  Fortification  Volwune of Come, of

' Mixed  Volume(u) Control  Extracted
Fortification Sample (mL) Calibration [
I . Solution Standard x
(ngfml) (ppb) "
( 0.01 100 0.1 10 )
i 0.01 200 0.l 20 : ;
: 01 50 ol 50 i
ol 100 0.1 100 "
0.1 200 0.1 200
4. METHOD :
i 4,1. FLOW DIAGRAM
The flow diagram of the method is giver below, followed by a - dstailed
i description of each step.
Method Flow Disgram
i . ’ Measum 0.1 mL of sample {using disposable micropipette)
. (fortify samples r'hcn designated)
Protela pmcipimioninacetonitxﬂc t
i
LC/MS/MS analysis
42. SAMPLE PROCRSSING
i No sample processing is nesded for serum samples. However, frozen samples
’ st ba, allowed to completely thaw, un-aided, at room temperature.  Samples .

Exygen Research “Page 100 20
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; stored refrigerated should also b allowed to equilibrate to room temperature. All -~
! samples must be thoroughly mixed before being sampled for extraction., '
|
i 4.3. SAMPLE PREPARATION 4
{ a. Pach batch of samples extracted (typicaliy 30 or less) must ixwludc.at least E
; one reagent control (acotonitrile blank), one matrix control (method blank), :
and two mattix controls fortified at known concentrations to vexify procedural
recovery for the batch. ' 3
t b. At least one sample per batch should be extracted in duplicate !
! ¢. At least one sample extracted should be scparately fortified at & known :
concentration and camried through the procedure to verify recovery.
, Additiohal matiix spikes may bo pecformed at fhe sponsor’s request. ;
L
4.4. EXTRACTION i
1 Meagure 0.1 mL of sample into 2 mL eppeadorf centrifuge tubes (fortify L
with analyte 23 needed, close lid, and vortex ~ 10 scconds).
2. Add encugh scetonitile contsining intemal standard at 0.005 pgjml k
(accounting for fortification volume) to make cxtraction volume 500 L 4
and vortex for ~ 10 seconds. F
3. Centrifuge for - 10 mintites at ~ 14,000 xypm. :
4, Analyze samples vaing elertrospray LO/MS/MS. :
PN ; :
g ; 4.5, QUANTITATION . ;
| 451 LC/MS/MS System and Operating Conditions
Instrument: PR SCIEX AP 4000 Biomolecular Mass Analyzer
SCIEX Turbe Jon Spray Liquid Introduction Interface
3 Computer: Dell OptiPlex GX 110
: Software: P Sciox Analyst 12
f HPLC Equipment:  Bewlott Packard (EIF) Sexies 1100 ,
I Quatpump G1311A -
} Vacuum Degasser G13224. ,
Autoinjector G1313A i
Column Compartment G1316A ' . ;
Note: Two 4 X 10 mm hypeccarb drop-in guerd cartridges (Keystone, part # |
3 844017-400) are attached in-line after the purge valve and befors the sample .
‘ injector port to trap any realduc contaminants that may be in the mobile phase !
: and/or HELC system. ]
) F
; Exygen Research ~Psge 11 0f20 l;
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HPLC Column: Qenesis Cp (Yones Chromatography), 2.1 mm x 50 mm, 4
H Celumn Temperature: 30° C T
Injection Volume:  Spl

! Mobile Phase (4): 2 mM Ammonium Acetate in OmuiSolv Water
, Mobile Phase (B): ©  Methanol
i Time LYY %B . Flow (mL/min)
: ’ 0.0 40 60 03
3 40 60 03
3.5 0 100 - 03
. 3.7 0 100 0.5
| 7 0 100 05
; 75 40 60 05
19 40 &0 05
: ‘ 95 40 60 03
12 40 60 03
1t may be necessary to adjust the HPLC gradient in order to optimize instrament
performance.,
Ions monitored:
i , Approximats
PFOA Negative 413 - 369 ~2.8 min.
BOPROA  Negative 4153370 ~2.8 mmin,

The retention times may vary, on a day-to-day basis, depending on the batch of
tmobile phase ete. Drift in retention times is acceptabls within en anslytical run,
a8 long s the drift continues through the entire analysis und the standards are
intemspersed throughout the analytical run. .

Note: An altsrnative LC/MS/MS system may be used once demonstrated to be
equivalent, )

et en mm e s e o

452,  Tune File Parameters

The mass spectrometer is tuncd for the analyte by infusing 8 ~ 1 ug/mlL. standard
solution of PFOA. (at 10 uL/min, uaing an infusion pump) via & “T™ into a stream
: of mobile phase containing 60% methanol and 40% 2mM smmonium scetsls at
i 0.3 mL/min flow vate. The analyts is initielly tuned for the parent ion and then

tuned for the product on, Once the instrament is tuned, the optimized parameters
are gaved o5 & tuné file, This tune file is then used during routine analysis,

i - 4.5.3. Calibration Procedures : : 4
Y a Inject the same sliguot (5 ML) of each calibration standard into the - !
LC/MS/MS. b
’ b
Exygen Resench * Page 12 0£ 20 v }
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i b. Use linear standard curves for quantitation. Linear standard cucves are
' generated for each analyte by lincar regression using 1/x weighting of the ratio
' malyte pesk sreafinternal standard pesk srea versas the ratio of the
! concentration of apalyte/concentration of internal standard using Analyst 1.2
{or equivalent) software system. Any calibration standard found te be a
R B - - gtatistical outlier by using the approprinte-outlier test (e.g. Huge OutlierFest),
! . may be excluded from the calibration curve, However, the total mumber of
; calibration standards that could be excluded must not exceed 20% of the total
{ number of standards injected and st least one calibration standard at the
LLOQ must be retalned. :

l c. The corelation coefficient (1) for calibration curves generated must be :
i 20.9925 (* 20.985), Xf calibration results fall outsido these limits, then S

. appropriate steps must be teken to adjust instrumient operation, and the :
standards or the relevant set of samples should be reanalyzed.
i
]

4.54. Sample Analysis

a. Inject the sme atiquot (5 pl) of each standard, sample, recovery, control, ete.
into the LC/MS/MS system.

b. Standards corresponding to at Ieast five or more concentration levels must be
included in an analytical set.

- ot c. An entire sot of calibration standards should be injected at the beginning of & :
: : ) sct followed by celibration standards interspersed every 5-10 samples (16 !

i account for a second set of standands). As an altemative, an entire set of '
calibration standards may be included at the beginning and at the end of &
sample set. In either case, calibration standards must be the fisst and last
injection in a sample set.

e vee m

d. The concentration of each sample/fortification/control is dstermined from the.
standard curve, based on the peak ares of each analyte, The standard
responses should bracket responses of the residue found in each sample set. If

{ necessary, dilute the samples in 50:50 methanol:water to give a response
o within the standard curve rmge.

TR T

; e. Fortification recoverics fatling within 85 to 115% (80 to 120% for levels at !
! the ELOQ) are considered acceptable, .

f. Extmcted samples must be stored refrigerated between 2°C to 6°C until
analysis. B

! . £ Samples!nwlﬂchnopeaksimdmcted(iia.signal:noisemtioczazl)atmc
i corresponding analyte reteation times will bs reported as ND (not detected).
. Samplos in which peaks are dotected et the corresponding analyte retention

-
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times but ate less than the lowest concentration of the calibration standards
(10 ppb where LLOQ = 10 ppb) will be reported as <10 ppb. - .

4.6. ACCEPTANCE CRITERLA

The following criteria must be met to ensure the presence of PFOA. and PC-
‘PROA; . -

1. The chromafograms must show the following peaks:
PFOA: a daughter ion at 369 amu from & parent of 413 amu
1301PFOA; & daughterfon at 370 amu from a parent of 415 amu

2. Any analyts present in method blanks must be at Jeast S-fold lower than
the LLOQ. Any anslyls present in the reagent blank must be at least 5-
fold lower thian the LLOQ.

3. Recoveries of lab contro] spikes and matrix spikes must be between 85-
115% (80-120% for lsvels at the LLOQ) of their known values. ~Any
method fortification (lab comtrol spike) falling outsids the scceptable
limits warramts re-extraction of the entire analyfical set. Any matrix spike
outside the acceptable range should be evalnated by the analyst to
determine if re-sxtraction is warranted.

4. Any calibration standard found to be a statistical outlier by using an
appropriate outlier test, may be excluded from the cucve. However, the
total number of calibration standards that could be excluded must not
exceed 20% of the total mmber of standards injected and at least one
calibration standard at the LLOQ must be retained.

5. The comelation coefficient () for calibration curves generated must be
209925 (7 20.985). If calibration results fall ontside these limits, then

sppropriate steps must be taken to adjust instrument operation, and the

standards or the relevant set of samples should be reanalyzed.
4.7, PERFORMANCE CRITERIA 4

The following two criteria must be pexformd a8 & system suitability test, before
the commencement of analysis when using an instrumentation set-up that has not
been used for this method. ’

Fing Criterion:

Run a standerd solution on LE/MS/MS corresponding 1o the sstimated LLOQ
and obtain a signal-to-noise ratio of at least %:1, comparad to 8 reagent blank. If
this criterion cannot be met, optimize and change instrument operating
parameters.
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.

Rim a set. of standards of five or more concentration Ievels, spanning a range
starting at or below the LLOQ up to the highest concentration level to be included
in the annlysis. Generats 2 colibration curve for each analyte and obtain & Iinear
Tegression with a coefficient of determination (%) of at least 0.985. Once this
- - criterion is met, samples may be analyzed with standards interspersed. - - ’

48. TrvEREQUIRED FOR ANALYSIS

A set of 35 samples (1 reagent control, 1 matrix control, 1 laboratory spike, 2
laboratory control spikes, and 30 samples) ¢zn be taken through the extraction
procedure it approximately 8 hours by one person. The LC/MS/MS enalysis
{standards and 35 samples) will take approximately 9 hours.

f s. CALCULATIONS
8, Use Equation 1 to calcnlate the emount of analyts fonnd (in ng/mL, based on 1

peak ares) using the standard curve (lincar regression parameters) generated d
by the Mass Lynx software program.

e eamma——

Analyts found (ppb) = (Anslyte Pesk area/IS peak area) - intercepti) X 1§ conc. (ng/aL) 3
slope

b. PFor samples fortified with known amounts of anelyte prior to cxtmcﬁén, use i
Equation 2 to calounlats the percent recovery. ) !

Recovery (%)= - !

P P VP S S

6. SAFETY

The enalyst should read the matesial safety data sheets for all standards and
: reagents before performing this method. Use universal precautions when o
! handling standards and reagents, including working in fome hoods snd wearng :
; leboratory coats, safety glasscs, and gloves, Use blood-hore pathogen handling ¢

i precautions when handling seram, :
i
!
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Table I. Recovery of PROA from Fortifications Yn Monkey Serum
Summary of PFOA Recoveries for 10 ppb Fartification in Monkey Serum

Exygen Spopsar  Extraction Amlysls  Fout Level % Fecovery
m 1] Dais Due

Q300808 Spk A Lot 40K7400 052003 0530003 10 95
0300808 8pk B Lot 40K7400 05/30403 053000 10 )
0300308 5pk © Lot 40K7400 0500103 S2003 10 38
AVERAGE: [
’ STANDARD DEVIATION: v 3
RELATIVE STANDARD DEVIATION: 22

Summary of PROA Recoveries for 200 ppb Fortification in Monkey Seyum

Bxypen Sponsor  Exteaction Analysis Fort. Level % Recovery
D piv) Date Dae { —
0300808 Spk D Lot 40K7400 053003 08/30/3 1 92
CIUONE Spk B Lot 40K7400 05230403 0573003 ng 20
Q300808 Sk F Lot 407400 _ 05230003 05/30/03 100 93
AVERAGE: 2
STANDARD DEVIATION: 15

RELATIVE STAHDARD DEVIATION: 1.7

Summary of PROA Recoveries for 1000 ppb Fortification in Monkey Serum

Hayges Spowor  Bxtmction  Aualysls  Foet.Lovad % Recavary
e D Dute Dus _
WA T 0 LoAGIHE0  G0a  e3nas 1000 07
0300MBSpkH  Lot4OKMO0  OS0/E3  OS30A3 1000 95
030009 8ck1  LotdGK7400 _OSAWYS __ 0SB0M3 1000 &

— X : %
STANDARD DEVIATION: 1o

RELATIVE STANDARD DEVIATION: ns8
OVERALL AVEBAGE: »

OVERALL STANDARD DEVIATION: )
OVERALL RELATIVE STANDARD DEVIATION: 73
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Figure 1. Calibration curve for PFOA. in Control Monkey Serur —_
{ B (S3009Ard (PROA): “LINRr* Regrension {1 /¢ waigingl: y = 0.0425814 X+ 0.0120363 {r = D.EMAIAE) :
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Figure 2. Representative Chromatogram of a Control Monkey Serum
Sample for PFOA with ~ 5 ng/mL of “C-PFOA
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Figure 3. Representative Chromatogram of a 10 pph Standara for
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Figure 4. Representative Chromatogram of Control Mbnkey Serum
Fortified at 10 ppb with PFOA and with ~ 5 ng/mL of *C-

| PFOA ;
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