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REASON FOR SUPPLEMENT NUMBER 1

This supplement contains the results of the analyses of plasma samples collected at terminal
sacrifice and analyzed for the presence of
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SUMMARY

A 28-day dermal toxicology study was conducted with male Crl:CD®(SD)IGS BR rats. Ten rats
per group were exposed dermally for 6 hours/day for a total of 28 consecutive days to dosages of
0, 5, 50, or 500 mg/kg/day H-25509. The ground test material was mixed with mineral oil,
applied to the shaved, intact skin of the rats, and covered with occlusive dressings for the
duration of the daily exposure. All rats were sacrificed at the end of the exposure period. Under
the conditions of the study, the NOEL for toxicity was 50 mg/kg/day, based on decreased
cholesterol at 500 mg/kg/day.

In addition to assessments for toxicology endpoints, blood was collected for analyses at the end
of the exposure period. Whole blood was collected on study day 27 and retained for analysis of
total fluorine. The whole blood was analyzed by use of a Wickbold torch combustion method
and an ion selective electrode. The limit of detection (LOD) for the method is 0.5 ppm

(500 ppb).

At the 28-day sacrifice, blood was collected, centrifuged, and plasma retained for

i analysi i ifffwas 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. Results of these
analyses are presented in this supplemental report.

One sample each of the stock mineral oil and stock dressing material used to occlude the test
sample application was also analyzed for the presence of total fluorine. The Wickbold torch
combustion method was used for this analysis.

The-evels in plasma were 61.4 ppb, 155.5 ppb, 1315.9 ppb, and 14176 ppb for dosages of.
0, 5, 50, and 500 mg/kg/day, respectively. The total fluorine levels in blood were 1075 ppb,
1470 ppb, and 9316 ppb for dosages of 0, 50, 500 mg/kg/day, respectively. All total fluorine
levels at 5 mg/kg/day were below the limit of detection. There was 500 ppb ﬂuorme in the stock
mineral oil and 1760 ppb fluorine in the stock bandage material.

The results of the analysis o-are summarized in Table 1 (based on Appendix A, Table I
of Exygen report). The results of the analysis of total fluorine in the mineral oil dressing material

are in Table 1. The analyses of total fluorine were in the original report and have been included
in Table 1 for comparative purposes. The details of the analyses oh which were
conducted by Exygen Research, are reported in Appendix A.

Lompany Sanitized. Baes ot contain T&ra oy




H-25509: Repeated-Dose Dermal Toxicity DuPont-11763
28-Day Study in Male Rats Supplement Number 1

TABLE 1

MEASURED CONCENTRATION (ppb)

Blood Analyses
| WHOLE BLOOD FLUORINE® PLASMAg._
Dosage
(mg/kg/day) MEAN S.D. n MEAN S.D. n
0 1075 700.0 5 61.4 27.9 10
5 <500% 0.0 5 155.5 25.5 10
50 1470 308.6 5 1315.9 482.3 10
500 9316 57424 5 14176 4534.0 10
N=number of samples
S.D. = Standard deviation
* All values below limit of detection.
a LOD = 500 ppb
b LLOQ =10 ppb
SAMPLE ANALYSIS
SAMPLE TOTAL FLUORINE (ppb)
Mineral Qil 500
Bandage Material 1760
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APPENDIX A

Analytical Report
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT
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1.0 SUMMARY

Exygen Rescarch (Exygen) analyzed samples of rat plasma for residues of GEMMn
according to protocol DuPont-11763 (Appendix A) using the analytical method SN
ppendix B). .

The limit of quantitation for this method is 10 ng/ml, which was estaﬁlishcd at Exygen in
the method validation study RN

-

Residues of{in the rat plasma samples ranged from 19.3 ng/mL to 26,000 ng/mL.

The average recovery + standard deviation for SR in fortifieq rat piasma samples was
101% + 4.6%. , .

2.0 OBJECTIVE

The objective of this analytical phase was to analyze rat plasma samples received at
Exygen using the method (NN entitied “Method of Analysis for the
Determination of n Serum by LC/MS/MS”.

3.0 INTRODUCTION

This report details the resuits of the analysis of rat plasma samples for (Musing the
analytical method RN .

The study DuPont-11763 was initiated on November 22, 2002, when the study director

signed protocol number 1012, ‘The analytical start date was July 22, 2003, and the
analytical termination date was July 31, 2003.

4.0 TEST SYSTEM

The control rat plasma used far control samples and laboratory control fortified samples
was received from DuPont. Forty rat plasma samples were received at Exygen on July
22, 2003, logged in by Exygen personnel 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 72
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5.0 REFERENCE MATERIAL

The analytical standardm received at Exygen on
October 9, 2002 from Oakwood Products, Inc. The control article (internal standard)

as received at Exygen on February 20, 2003 from
DuPont,

The available information for the reference material is listed below. The analytical
standard was stored dessicated in a refrigerator and the conirol article was stored at room
temperature.

Cotboind

Exygen Inventory No. Lot No. Purity (%) Expiration Date
The structure of (NN n the intemal standard are given

below.

Exygen Research Page 10 of 72
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o d

6.0 DESCRIPTION OF ANALYTICAL METHOD
' 6.1 Extraction Procedure

L. Measure 0.1 mL of sample into 2 ml. eppendorf centrifuge tubes (fortify
with analyte as needed, close lid, and vortex ~ 10 seconds).

2. Add enough acetonitrile containing internal standard at 0.005 psfml,
{accounting for fortification volume) to make extraction volume 500 pl
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 @l was prepared on May 21, 2003, at a concentration
of approximately 100 pg/ml. by dissolving approximately 10 mg of the standard
(corrected for purity) in methancl. The stock standard solution of v
prepared on March 17, 2003, at a concentration of approximately 123 pg/ml. by
dissolving approximately 10 mg of the standard (corrected for purity) in methanol. A
fortification solution of’ at 10 pg/ml. was prepared by taking 10 mL of the stock
standard solution and bringing the volume up to 100 in acetonitrile. A 0.98 pg/ml
fortification solution of %was prepared by taking 0.8 mL of the stock and
bringing the volume up to 100 mL with acetonitrile.

A set of standards containing QEEER with internal standards was prepared by dilution of
the 10.0 pg/m1. (isolution and the 0.98 pg/mL olution 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 Conc.
(ug/mLy’ (ug/mL)!
10,0 10.0 100° 1.0
100 . 1.0 100° 0.1
10.0 0.1 100° 0.01
Tof Moty

20.5 mL of the 0.98 pg/mL ‘ solution was addcirior to making
final volume to give a concentration of 0.005 Hg/mL of ‘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

Exygen Research

Page 11 of 72
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study (il The fortification of the standards before extraction is
done according to the following tabje: '

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

Fortification Sample (mL) Calibration
Solution Standard
{ugmL) {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 0.98 pg/mL
solution and bringing the volume up to 100 mL with acetonitrile. This solution was also
used for the dilution solvent,

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
Quantification o was accomplished by analysis using electrospray LC-MS/MS.
The retention time o wag ~ 2.0 min., with no significant interfering peaks (<20%

of the LOQ standard) in the control samples corresponding 1o the analyte retention times.

6.4 Instrument Sensitivity

The smallest amount of {iifiiillnjected during the chromatographic run was equivalent to
10 ng/mL.

6.5 Description of Instrument and Operating Conditions

A PE Sciex LC-MS/MS conpled to 2 Hewlett Packard HPLC system was used. Data
acquisition and processing were performed 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 Jon Spray temperature = 350° C with N2 at ~7 L/'min
Computer: Dell Optiplex GX110
Software: PE Sciex Analyst: Version 1,2
Exygen Research Page i20f 72
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G

" HPLC: Hewlett Packard (HP) Seties 1100
HP Quat Pump
HP Vacuum Degasser
HP Autoinjector
HP Column Compartment
HPLC Column:  Genesis C; (Jones Chromatograbpy), 2.1 mm x 50 mm, 4p1
Column Temp.: 30°C
Mobile Phase (A): 2 mM Ammonium Acstate in water
Mobile Phase (B): Methano!

Time DA %B ow in
0 40 60 03
30 40 60 1)
35 0 160 0.3
3.7 0 100 0.5
7.0 0 100 0.5
75 40 60 0.5
9.0 40 60 0.5
95 40 60 0.3
12.0 40 60 0.3
Injection Vol.. 5yl
ITons monitored:
Anal Mode  Transition Monitored
Negative 413 — 369
Negative 415 - 370

6.6 Quantitation and Example Calculation

Five microliters of sample or calibration standard were injected into the LC-MS/MS. The
peak area was measured and the standard corve was generated by linear regression using
U/x weighting of the ratio analyte peak areafinternal 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 fofJJil} 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 amalyte peak area to intemal standard peak ares) using the standard curve (linear
regression parameters) generated by the Analyst software program,

Equation 1;

Analyte found (ppb) = ({Analvte Peak area/IS peak area) - jntercept)) X IS conc. (ng/ml) x DF
slope

Exygen Research Page 13 of 72
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For samples fortified with known amounts of analyte prior to extraction, Equation 2 was
used to calculate the percent recovery.

Equation 2:
Recovery (%) =
alyte found (ppb) ~ ave. Anal found in control {(ppb) x 100
Amount Analyte added (ppb)

An example of a calculation using an actual sample follows: Rat plasma sample Exygen
fortified at 10 ppb with

Where:
analyte peak area = 79538
IS peak area = 172676
IS conc. (ng/mL}) = 4.167 ng/mlL
intercept = 0.0344438
slope = 0.179697
ditution factor (DF) = 1
ppb added (fort level) = 10
amt found in control = < 10 (Not quantifiable)
From equation 1:
Analyte found (ppb) = [(79538/1 72676) ~ 0.0344438] % 4.167 x 1
0.179697
= 9.88 ppb
From equstion 2:
% Recovery = (9.88 ppb~0) x 100
10 ppb
= 9%

Note: This example calculation was done using rounded numbers, and therefore
may be slightly different from the values shown in the RAWDATA,

7.0 EXPERIMENTAL DESIGN

Each analytical set was extracted according to method S - consisicd of a
reagent blank (except for onc matrix control, two laboratory matrix

Exygen Research Page 14 of 72
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controls fortified at known concentrations, one field sample fortified at a known
concentration, ten to twenty field samples, and one field sample extracted in duplicate,

8.0 RESULTS

Tholiound in the control rat plasma samples are listed in Table I.

Individual recoveries folfliJ R in the laboratory fortified rat plasma samples are detailed
in Table II. The average percent recoveries + standard deviation for @ in the rat
plasma samples was 101% - 4.6%.

Individual results for the @R in the rat plasma samples are given in Table IIE. At the

request of the sponsor, ten rat plasma samples were re-extracted to confirm the residue

detected. The results for the re-extracted samples are given in Table IV. Residucs of
in the rat plasma samples ranged from 19.3 ng/mL to 26,000 ng/ml.

A typical calibration curve for | .d representative chromatograms are given in
Figures 1-5.

9.6 CIRCUMSTANCES THAT MAY HAVE AFFECTED THE

UALITY OR INTEG OF THE 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-{NRGEG—_—_—_—_

11.0 RETENTION OF DATA AND SAMPLES
S22 AN VT UAIA 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 Jogs. 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 Bxygen
Research’s archives for the period of time specified in 40 CFR Part 792. Retained
samples of reference substances are archived by the sponsor. :

Exypen Research Page 15 0f 72
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TABLES

Exygen Research Page 16 of 72
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Tablel.  Summary offiikng/mL) in Rat Plasma Control Samples

Sponsor
ID {ng/mL)
#17 Control 07/22/03 < 10.0
#17 Control 07/23/03 < 10.0
#18 Control 07/31/03 <10.0

Exygen Resecarch Page 17 of 72
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-
TableII.  Summary of Recoveries of @K %) in Rat Plasma
Samples
Sponsor @B Amount Fortified Recovery

D (ng/mlL) _(ng/mL) (%)

#17 (LCS A) 07/22/03 9.88 10.0 99
#17 (LCS B) 07/22/03 1050 1000 105
667165 (Matrix Spk) 1220 1000 108
#17 (LCS A) 07/23/03 10.2 10.0 102
#17 (LCS B) 07/23/03 1000 1000 100
667185 (Matrix Spk) 2970 1000 a5
#18 (LCS A) 07/31/03 10.3 10 103
#18 (LCS B) 07/31/03 97.0 100 97
667166 (Matrix Spk) 184 100 96
AVERAGE: 101

STD DEV: 4.6

RSD: 4.5
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DuPont-11763
Supplement Number 1

Table INI. Summary of Residue Found for M (ng/ml) in Rat Plasma

Samples
Sponsor PFOA
D {ng/mL})

667165 132

867165 Dup 118
667166 9.7
667167 65.6
867188 753
667169 40.4
687170 378
857171 364
667172 385
BT 68:6
867174 46.7
667175 156
667176 165
o677 111
867178 179
667179 187
667180 161
667181 132
667182 134
667183 175
867184 148
867188 2020

667185 Dup 2050
667186 999
667187 52
867188 1220
‘667189 973
667190 1840
667191 1050
667182 2040
667193 965
867194 978
667195 12500
667196 16100
867197 11300
657198 9660
667195 25000
667200 13600
667201 13000
667202 13300
667203 14800
667204 11500
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H-25509: Repeated-Dose Dermal Toxicity DuPont-11763
28-Day Study in Male Rats Supplement Number 1

O

TableIV. Summary of Residue Found for 8(ng/mL) in Re-

Extracted Rat Plasma Samples
Sponsor L
D (ng/mL)
667165 94.7
667166 88.6
667166 Dup 86.8
687167 64.9
667168 73.9
667169 40.6
667170 37.3
667171 193
667172 38.2
667173 64.3
667174 47.4
Exygen Research Page 2001 72

Bgmggg; Sanitized. Does not coniain TSCA OB

-29._



H-25509: Repeated-Dose Dermal Toxicity DuPont-11763
28-Day Study in Male Rats Supplement Number 1

o—

FIGURES

Exygen Research Page 21 of 72

_nglpanx Sanitized. Does not contain TSCA cB)

-30-



H-25509: Repeated-Dose Dermal T

28-Day Study in Male Rats

oxicity DuPont-11763
Supplement Number 1

Figure 1.  Typical Calibration Curve for (.

= Urazoa/uv:. "Linear Fogression ('1 / x* waighbing): y = 0.178857 x + 00344433 (r = 0.0997133)
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at 10 ppb, with ~ 5 ng/mL of “C-QJ "

ity
Figure 2, Chromatogram Representing a Calibration Standard for

H-25509: Repeated-Dose Dermal Toxic

28-Day Study in Male Rats
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Figure 3. Chromatogram Representin,
@yith ~ 5 ng/mL of ¥
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G

Figure4, Chromatogram Representing Control Rat Plasma Fortified

at 10 ppb with ’

MR -~ 5 ng/mL of “CANNNNGENNNS
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- |

APPENDIX A

Study Protocol
DuPont-11763

and
Amendments and Deviation
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JUL 23, 2003 6:17aM HASKELL 1 / 1300 . NO.6285 P 4/23
H-25509: Repested-Doso Dermual Teciciy - .
38-Day Sudy in Malo Raty DuBors-11763
INTRODUCTION

The testsubstancs contains an orgutoftiide melt additive ud s naed a8  protecacs for
textiles. The dogages of the test substanca were selested ontb:buiuohnnzoﬁndhgmdy.

OBJECTIVE .
Theobjeuﬁwofﬂﬂsshﬂyistommmembdumic icity poteatial of H-25500
ob toxicity

dmﬂlytumnhmsforﬁdgyc. mmmwmwwﬁ»lemd ‘
i mhklmﬁdmdmw : :

- e

SPONSOR AND TEST FACILITY

This stody is spoasored by B.L &:PmdaNmmiCompmy,Wihﬂnnon,Daim The
Wﬁmxwdme&cﬁveﬁc&utbmxwmzmkmﬂwwmz L :
Authorization Form' . S -

Ihosmdywmhwndumnmmmyﬁzﬂmmmmmmm,ﬂ.
dnl'omdeNanmdeompmy,Newuk,Dm

REGULATORY COMPLIANCE , _
i mwyﬂhWhWMU.&EAm(WCFRMM)M
l Laboratory Practice Standards, which sre consisteat with the OECD rh of Good
me»mmmmwammm@smm The study
design is based on 115, Buvironmantal Protection Agency (EPA) Office of
Pesticldss, and Toxic Sobatanses (O] P Org for Economic Cooperation and
Development (OBCD), ! test guidelines. Areas of noncomplisnce will be docomented in the
report,
L 4
{ i
{
|
-3. |
RECEIVED TIME .. 23, &:26R . PRINT TIME .23, 67 39A0
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E-23509: Repested-Doss Dermal Tosiclty : ‘
23Dey Stndy in Mals Raty Dibow-11763
; STUDY DESIGN
The study designis as follows:
: ~Grww  NumbeiGroup__ Dosags (mgfkg)
; 1 10 0 (Control)
| m 10 , 5 .
! _ v 10 50
: ' VH 10 500
N ' Study Parameters Frequency " - ;
Body Weight Test day 0 and at 3-4 day intervals thersafier
Food Consumption Test duy 0 and weekly thereafier
Observations for devmal effects
Mortality/My ity Checks  Twice dadly
gloodeo]haionﬁ)r'rotnl
. uaring Analysis Testdays 0,7, 14,27
. Clinical Pathology Week 4 ’ ;
H analysis Week 4 ;
SNECIOpRY i Week 4 ;
MATERIALS AND METHODS
A Test Substance
The test substance was supplied by the sponsor and wes assigned the umiqus Haskell
N 3 supplied by the spony gned the upique Laborstary
T B TestSpecies | ,

Male Ci:CD%(SD)GS BR rata will be obtained Som Charles River Laboratories, Inc. The

Mcf&mﬁw(%)wﬁ-ba&mmﬁh&cﬂﬂymmmﬁmm The

.Ctr;:lcn @mnmmmmm“mmofmﬁwwwmdﬁsm
its with respect 1o i1 i i

1 lakellofwoxm-y alihbility resp hmnus,hamty,mﬁvm,mdlow

oo

RECEIVED TIME  JUL.23. 6:26An PRINT TOME  JW..23. 6339AM
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B-25509; Repested-Dose Dermal Toxicity . ;
28-Dry Study in Wals Ruts DuPont-11763 :
C.  Animal Husbandry

ummu&mmmmwmwmmm. Anirmal
mmwmhmmunammant3fmsmhumidnyoﬁo£m
wmnmqu will be artificially ilfuminated (fuorescent light) on an approximate 12-hour

o

All rats will be provided tap water ad dbitum. Al rats will be fod PMI® Nutrition Entecnat

! LLC Centified Rodent LabDiet® 5002 ad kbimm. o
AS apecified in the Huskoll Laboratory snizma! hesli nd environonestal monisaring progsam, the P
Bollowing procedures are perfirmed periodically to ensure that ccntsminent Jovels are below S
Mawnwmhmmm'wmlﬁmﬁﬁchnmiwof&cmdyz

*. Water simples sre analyzed for total bacterial and the of colify T
o ter samples wre anal ' counts, presence of coliform, lead,

B i A

. FcedmﬂumanﬂmdmeBmcdanmdfmgdmm

*  Samples from freshly washod cages ind cage racks are analyzed to :
el cages and cage are analyzod to ensure adequate:

TS e~

§
)
L
i
E
!
é
§

mmhndhulﬂ:mdmﬁmmwﬂmnibﬁummiudmﬁmndbyﬂnmmding
labwmymﬂvetumatim Data sre maintined sepacately from study records and may be
included in the final raport st the diseretion of the study director,

D, Pretest Peciod L
mmaﬂmmm.mmwmhhm@mwayinqmmﬁm The rats

LT *  quacntined for a minimum of 5 dayz., .
4. * identified tamporarily by eage identification.

v weighed atJoast 3 times during quarantins, . §
*  observed with respect to weight guin and any pross signs of diseasc or injury.

mmﬁnmwmmwﬁaw animial Veterinaring or designes
mebusofbodywdghunddinimlsims. ' =

5
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W62 bW T
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Ratg that are accidentally killed of removed from stody during the pretest period wil] be -

3 Rmmﬂhmddudnrmdﬁudiummdmhgﬂwm
puiodwinbesuumruhnlogymdgivmamuuinwonmdmk&rumof
disease. Dependant upon these findings, fixther
discretion of the atudy directar, a pathologist, or the
will not be reparted in the final report unless

disearded without

study.

E.  Remges Finding Study

A range finding stady was conducted to aid 7o dos

disgnostic procedures may be émployed at the
Isboratory sritnel veterinarian. The results
conzidered significant to the evaluation of the

sge selection. The test substance, mwistened

B L IR

‘with mincral.oil, was applied to-the sheved, intact skin of grougs -of two male rats at-a-dosage of

F. Assignmnent 10 Groups

: Themu.adamdmﬂwbuuofadeqmbodywdghgahmd&wdmﬁmmydhicalaiw

! h v mmpnt:ﬁud,mﬁadmdmnhmmsm&y
groups udmgmedu_xthcsmdybuimwthnthnemmmﬁsﬁwlysigiﬁemdiﬁ'mce: :

xmung group hody weight means, The weight variation of selected ruts will not exceed + 20% of

i of disease ar injury, will be distributed by

the mean weight

assignment to goups, cach rat will be

the cape labal.

criginal rats),

discretion of the stody 3

10, 109, or 1000 sng/kg for & 6-hour exposure

Ai?u nssiqmm to-groups,; each rat will bo housed:
mqm&&gtmwmmdmhﬁﬁm“yidmﬁﬁuﬁmmmbm Priorto

rlly identified by cago identification. After
Assigrweat 1o groups, the 1ast 3 digits of the Haskell animal member will be tattaoed on the tail
—~ . ofeachrat. TheHaskeﬂmﬁmalnumbumdcugeidmﬁﬁmﬁmnmb«wmqubeindMon

At study start (test day 0) the mts will be 8 weeks old. On test day 0, when possible, rats with
body weights that aro not within  20% of the xusan will be removed from study and replaced
ﬂx_mr;h;vmgbodywmghts within that range (subject to the same selection exiteris 23 the

MMWMMWM:@muwmmmmﬁmm on test
! day 0, for out-of-range body weight, will be released fior other .
: sacrificed by carban dioxide asphyxiation and discarded without pathological evaluation, st the

by carbon dioxide asphyxiation, -

individuglly. Eazh rat-will be assigned a

laboratory purposss, orbe

i
§
&
s
g
E
!
il
ik
§§
8
i

Tho day eficr the lest dose, approximately 0.6-1 mE ofblood was collected to EDTA tobes
from the orhital sinus of each xat, The rats were sacrificed

! W at approximately -20°C vatil analyzed for concentration

VY

<§.

rr— e s
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Exygen Research

PRINT TIME  JUL.23, &:3%AM

Page 33 of 72

Lompany Sanitized. Does not contain TSCA CBt

BN ——_ -

-42.



DuPont-117/63

- : - D 1 Toxict
H-25509: Repeated-Dose Derma v Supplement Number 1

28-Day Study in Male Rats

JUL, 25. 2003  6:18AM HASKELL | / 1300 - H0. 6286 P 8/23
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G Administration of Test Substance

Approximately 24 hours prior to the first treatmeat, the fur of each rat will be closely shaved to
cxpose the skin fiom the back and trank. The target arento be treated is 5 et x 7.4 cm = 37 e,
The 37 e’ treatment area is spproximately equal to 10% of the fotal body surface area for rats
in the 200 to 300 g rangs of body weights. The test substance will be moistened with minecal ofl
to form u thick pasts and applied in a thin and vaifor layer 1 cover s much surface of the

: Saxget aree as possibic. For some doses, the volume of test substance may be too small to cover

i the.cutire target rea, The spproximate ares to be covered will be marked on the back of cach rat

l w;w«mmmq@m&pmpdﬁcmmmwudmm

sccessive Inyers of stretch ganze snd salf-adhesive bandage. The control vats will receive
-minqalailaﬁhenmowhm»u-ﬁnhigh-dcnm“‘ﬂwMMMthplasﬁcmﬂars .
mdmwp@dmmwﬁd&emmmﬁmpﬁwdme -
wrappimgs,

- T PR R R T

}

l Groups of 10 male rats will be treated at dasages of 0 {coxtrol), 5, 50, or S00 mg of test
substanee per kg body weight. The rats will be treated for 28 convecutive days. The amount of
testm]sstnneeWhmuchmwmubudmmcmtmm&ydminedbodywégm‘
measurament. .

The exposure pexind will be spproximately 6 boss., After the exposure period, the collars and
Wmhmm«mmmmwv&doﬁmwmmup
waler. mtensiteofeaehmwﬂlthmmﬂybepmddrymdﬁmmmedtoitscag:.
Conwrol animals will rective the same washing technique a5 the treated animals,

The animals will be reshaved during the study to facilitate the evalnation of dermal effects. Tho
extire erea that was originally shaved (including the untreated control skin) will be reshaved.
The animals will be reshaved only sfier an cvaluation.

H  Body Weights
The rats will be weighed at 34 day intervals during the study.

- L Food Consamption and Food Efficicucy

Themmnfﬁodmmadhymhmwmbemmemybywdghingachfm at
%o beginning and end of the week snd subtracting the finel weight and the amovnt of spillage
from the feeder during the week G the injtial weight. From these measurements, mean dagly
food conyumption over the week will be determined. From the fhod consumption and body
weight data, the mean daily food efficiency will be caleulated,

© o e 3 e v =

oty e e
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L Clinicat Observations and Mortality

mnuwmbeobmedforcﬁﬁwdmmdmmmwmwdoﬂhewmbm
mmwmmubeobmmwm'wmamm The Draize Scale will be used
to score skin irritation. Adiwentumnfmnmdsﬂnwiﬂbensediutmpuison. Raty will
be checked twice daily for mortality and for signs of {iinest, infory, or abnormal behavior,

K. Total Finorins and Perfilucrooctancic Acid Level Bveluations

Blood (spproxiraately 0.6-1 ml) will be collocted into EDTA. tubes from the otbital sinns of a1l
rats om test deys 0, 7, 14, 21, and 27, The blood will be collecied Som the animals
approximately one hour after removal of the test substance. The blood will be refrigerated. The
tota} nmmofmmmumudwwm‘mmm
E?MMM method .fnﬂwmowedbymlyas' hﬁth:ﬂumideions:lmwﬁveh electrode, !ggtiaﬂy, only
 hif se samples will be analyzod. Additional analyses requested by the study
direstar based an the resalts of the kigh-dose analysis, ’
Addiﬁcmﬂoodwmbemnauedﬁmmavmmcfﬂlmmneuopsyinto atube
containing EDTA. thawﬂlbemuedmdmedﬁmﬁ-SO‘Cw-WCunﬁi analyzed

for concentration o Plasma will be evahated from control and
high-doss rats. The © low- and intermedinte-dose groups will be based on
results in the high~dose group, .

Plasma mplaﬂbemwwsmicmvmmﬁnmdﬁmuﬁngamﬁn
precipitation columm, a0 then analyzed foiJby LC-MS-MS.

L. Clinical Pathology Evalustion

Ae!inicalpaﬂmlowwdmﬁmwiﬂbcmduchdmlﬂmthcdqaﬁerﬁmhudom The day
befure collection ofblnodsuuplsfordwdinialpﬂhologywﬂuﬁon, the animals wiil be
placed:in metsholism cages. “Theae aniznala will bo fhsted overnight (approximiately 16 hours)
ug!nfinzwﬂlba collected from cach animal. Blood samples for hamatology and elinical

scrum tubg, processed to serum, and Fozen at -§0°C 1o «20°C, Bone marrow smexrs will be
prepm'edutheﬁnduaiﬁeeﬁmdlmviﬁngmimhmdwmbewmmdﬁwmww
experimental findings.

Atthedisueﬂmofthesmdyﬂrwktwcﬁniulpmm additional samples for selected
clinical pathology tests will be collected from aafinals showing clinical evidence of toxicity or
sacrificed in extremis,

RECETVED TIME JIL..23. 6€:26MM PRINT TIME  JUL.23. &:39AM
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JUL 23,2003 6:19MM HASKELL 1/ 1300 . NO 8286 P 10723 -
H-25509: Repeased-Daose Dermal Toxicity : i
wh . nip_mnm :

| 3 Hematology
Blood sarrsples will be evaluated for quality by visual exsmination prior fo analysis, . : :
The following hematology parameters will be determined: ;
red blood cell count red cell distibution width
bemoglobin sbsolute reticulocyte eomnt
hematocyit platelet ot :
mean corpuscalar volume . white blood eell count ‘
mean corpuscuiar hemoglobin diffirential whits blood call count
mean corpuscular hemoglobin concentration microseopic blood smesr examination. .- I
protirorabin time ' '
activated partinl thromboplastin time o

In addition, blood smears, stainad with new methylene-blue, will be repared
hunuologymplumdwmbewalnwd, lfuquiznd,tombmnﬁwgordtﬂ'?g::sulu of

|
hematology E
2. Clinical Chemistry I
The following sesum chemnisty parameters will be determined: F
alanine aminotransicrase total protein i
sorbito] dchydropenase afbvarin 1
total bilimbin . :
wunin'ogm i
esteny) N
triglycerides chioeide :
ﬂ“g u' ! X
3. Urinalyss
* The following urinalysis parsmcters will be detanmined: ‘ e .
quality ketone ' ¢
color bilirabin ;
clarity blood
valome urobilinogen
ormolality flucrdds*
o - protein
£ucose microgcopic urine sediment examination

® Phuoride determination will be apalyzed fom EDTA plases.
b vamhmlyﬂﬁmm'%hmm

.

RECEIVED TRME  JWL..23.  6:35RM , PRINT TIME  JIR.23, 6:3n
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L

JUL. 232003 6:10AM HASKELL 1/ 1300 NO.6286 P 11723 . T

B-25505: Repeated Doss Deemsal Tonily : !

28-Day Study in Male Rets DiiPon-11763 :

M. Anstomical Pathalogy ,

1. Pretest : E

See Materials and Methods, Section 1. Pretest Peciod, ' '

2 DosingPhase R

All xts found dewd, accidentally killed, aacvificed s exsram, will ;

mdapamindmmm‘ evaluation. Anmmmww forwi"omf- 1
wWyw:gtmmMmmhmeMmﬁrmmMMMMMaf

Blood samples o parwmetees and possible fature will be collectad st~ :

mwmummmwm&umammmm“ Flasma k

prepared rescrved fo possible analysis, ‘ad the plasma will be 3 ' :

epproximately -80°C to 20°C (a6 Section K.), momd s L

: ;

1

'Y

;

H

-10- ?

RECEIVED TIME  JIL.23. 6: 26RM PRINT TIME JU_.23. 6:39AM .
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JUL.23. 2003 6:19MM

HASKELL 1 / 1300

KO. 6286 P 12/23

1

1-25509: Repextod-Dose Decmal Yoxicity
28-Day Smdy in Muls Rae

DyPont-11763

m&nowhg&mwmumwmmww&mwwwmhﬂym

(ﬁmwtymwm.mﬁﬁudmm,m&mmdy(wm-oﬁmgc :
body weight on test day 0), or sacrificed by design.
Digsstive § Condi 1S Musenlogkeletal S ]

liver baat v shoelrtal pruscle

esophague aotia fomur/kneo joint

stomach stermum

duodenum i

Jejummm spleen Repmductive Svstam

ileom thymus Male . v

colon TieseHenic 1ymphi node epididynides

rectum bone . prosiats -

salivary glands seminal vesicles

pititary gland Miscellanpous
3

Uginary Svstem thyroid giand : sﬁn( '

kidneys . parathyroid glands ¢eyes (including optic nerve) ;

winary bladder udrean! glands gmasobmaﬁnz“ : g E

Nervogs Syztem

hmgs brain (cerebral cortex,

traches cerebeliar cortex,

nasa] tissue )

Taryny spinal cord (cervical,

pharynx mid-thoresic, fumbar)

seiatic necve

L Buwﬂhe&mﬂﬂbmﬂm
nacropky for which hisopathology i not

b Grosm cbecrvations mads at

(&3~ foid, eifled fir, xod miseing soazomic parts) will peserslly not be collovted,

All fissucs will be placed in the appropeiate fxative,

mwﬁeedbydaﬁmwmhweﬂuﬁllowingmwﬁw Liver, kidneys, adrenal glands,

- taymus, brain, spleen, heart, testes, and epididymidey
bady weight; ratio to brain weight) will be calculated.
to necropay will be used in the ssaesxment of organ weight

Relative organ weights (percent of final

body weights determined just prior
Organs from rats found

changes.
dend, sacificed in extremiy, or secidentally killed may be welghed at the discrstion of the

puthologist or atdy direckor,

Boncmwmmwﬂbowmdﬁthcﬁmlmiﬁceﬁom:ﬂmvﬁngu‘smdﬁube

evaluated if warranted by experimental findings,

Aﬂﬁsusmﬂemdﬂmnhh&aﬁghdommdmtﬂmmdﬁwmﬁtﬁatmm
Mmmwym(quwﬁm«mamﬁdmm,wmh ’
firther processed (o slides, stained with hemntoxylin md cosin, wnd examined microscopically.

«11-

RECEIVED TIME JUL.23, 61266
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JUL. 232003 §:20AM  HASKELL 1 / 1300
B-25509; Repented Dose Dermal Toxictly

Ztﬂggzigzsziulﬁﬂﬂllh

No.6286 P13/ . T

DuPent-11763

Mmumdmdﬁﬁowmmﬁmmhhkw-mdm

dosage groups will be evaluated

mmmmedw“mmhidﬁﬁwﬁ.muﬁi’?: N ol

| m;mmmm«w@wmmammﬁnuumm&

! goaonally not bo processed for
! ¢for other than out-of

evaluation unless considered necessary by the study director or putholopist.

Additional procedutes to identify andior clarify hisologic features of lesians may be pect
uthedismﬁono{mepdbobginmdwmbedommwdintkzﬁndxépomm perfmed

§
{
]
i
2
£
£
. 8
g
3
|
4
5
i

-12.

RECETVED TIME  JiL.Z3
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JUL.23.2003 5:20AM  HASKELL 1/ 1300 . Ho.6286 P /03

H-28509; Repestod-Dote Dermual Taxicky :
ZEcDay Stody in Blale Rty DuPom-11763 :

STATISTICAL ANALYSES
! Significance will be judgad st p < 0.05.

Prremeter iminary Test
Test for Isck of
Body Weight tread®
Body Weight Gain
By eight Gs
Food Efficiency  {Tevenc's test

Orgen W gracity® Onowaymilysisof  |KroskabWallis eat™| —  °
- [ | bllovad | o wits s :
for . ‘

PSRRI T T e 0

with Dunoetts test  [pexlt®

Levans's test for . F
i aalysisof | Krusloal-Wallis test®™®
Clinical Pathology | Boegmeltyand i £ e followsd with Duna's §
for notmali with Dunnett’s test”
) mggeumofclinicd .
. servations Nona i 6a L
: g e Cochra-Armitage test for trend® ;
i

& Pairwisc comparisnne and assncisted peeliminry tosts e only conducied i the test for lack of tremd ia
b gwmuumwmmuvau sigaificant, & robus vasion of Durmatt's wee will

] Muwmimumm&nummmmwfuﬁdm
Balf the recorded v, For i bilirubin s 1 <@, i

i B xople, isroported as ‘Omhwhww
P N it . o o 0
the Incidance usmmh‘wuommmr‘-w-mw with &

= Othermethods will be used, if appropriste, at the fime of sualysis, i
Ot Tl be waed, i ppeopric, yeis, i taistical acthods vacd '

SAFETY AND HOUSERFEPING | {
mmmmmamﬁmw avoid contamination of the iest substance

mmmwmm.ummm joves will be wom when handling
ﬁﬂmmwmmﬁﬁmmumﬁm e .

e

i

RECEIVED TIME JU..23. 6:260M PRINT TIME  JIK.23.  6:390M
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H-25509: Repeated-Dose Dermal Toxicity DuPont-11763
28-Day Study in Male Rats o Supplement Number 1

JUL 23,2003 6:20AM HASKELL 1 / 1300 . KO. 6286 . 15/%3
H:25509: Repeased-Dose Dermal Toxicity : i

28-Day Study io Male Rats Lubont-11763

s RECORDS AND SAMPLE STORAGE

mmmm&:mmmmww&yummmmmm
by the spomsor. :

: Asmphofﬂletuuubmﬂbowﬂnmdfnrxchivcmumdmﬁmdnﬂaskd!
Labaretary, Newstk, Delaware, Specimens (if applicable), raw data, and the final report will be

rdﬁndaWMmeﬂqumuukuMmﬁn&mﬂstmm g

Wilmington, Delaware, :

TIYRRAT Y

i REFERENCES ' ' ot

1. EPA/TSCA Good Lsboratory Practice Standerds (40 CFR 792), {1989). e
’ 2. OECD Principles of Good Laboratory Practice (s revised in 1997, published in
ENV/MC/CHEM(98)17 (OCDE/GD(92)32). :

3, UmsmmmmwwaALOﬁwdhwmﬁmeﬁdds,md i

Toxic Substances (OPPTS) Health Bifects Test Guidelines, OPPTS 870.3200, 21/28-Day L

Dema! Toxicity (AUG-1996). !

4. Orgmization for Economic Cogperation and Development, Guidelines for Testing of
Chemicals, Section 4 (Part 410); Hoalth Effects (1981),

5. Draper, NR. end Smith, H. (1981). Applied Regression Analysis, 2* edition, PP 266-273,
Wiley, New Yark,

‘ 6. Selwyn, MR. (1995). Theuse of trend tests to determnine a no-tbservable-effect Jevel ia !
animal safety studies. Journal of the American Colisge of Toxizology 14(%), 158-168.

7. Jonckheere, AR, (1954). A distribution-fioe R-sample test against ordered altematives,
Biometrika 41, 133-148,

8. Levens, H. (1960). Robust test for equality of veriances, Consributions to Probability and
Statistics (J. Olkin, ed), pp 278-292. Stanford University Press, Paln Alto,

9, Shapiro, §.5. and Wilk., M.B, (1965). Ax: aualysis of variance trst for normality (camplete §
" snmples). Biometrike 33, 591611, :

{ 10. Snodecor, G.W, and Cocbran, W.G. (1967). Statistical Methods, 6* edition, PP 246-248 apd

< e . 4 348352 Tholowa State University Press, Iowa.

11, Dunnctt, C.W, (1955). A muitiple ¢ompasison procedure for compering several treatments i
with & control. J, dmer. Stasist. Assoc, 58, 1096-1121, ‘

12. Kruskal, WH. and Wallis, WA, (1952). Use of ranks in one-cxitesion malyxis of variance, !
J. Amer. Statist. Assoc. 47, 583-621. :

13. Dumm, O.J. (1964). Multiple contrasty using rank sums, Technomesrice 6, 241-252,
14, Fuhe;; R.A. (1985), Staristica! Methods for Resenrch Workers, 13% ofition. Waf 3
New York,

© tertereman

[—
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o

JUL. 23. 2003 6:21aM HASKELL 1 / 1300 . ¥0.6286 P 16/73 .
mww‘l‘m - .
] 28Dy Stody in Mle Rery DuPam-11753
l PROTOCOL APPENDIX
H Study Fanction Study Pergonnel
Study Director Carol Finlsy
: . Staff Toxicologist
Clinical Pathology Evalustion Naacy B, Everds .
Principal Research Clinical Pathologist
i and Manager B ‘
Perfluaroctanvic Acid Level Evalustions  Shawn A. Granog S .o
, Snimsmwﬁoohzist
Axatomio Pathology Evalustion Jobn F. Hansen . 4
: Principal Rescarch Pathologist : j
Study Detey
IbiﬁnﬁeuochatSWAdnﬁnisunﬁon November 25, 2002

Collection of Blood for Fluotine Analysis  Noverbec 25, 2002 i

: December 2, 2002 '
: Dessmber §, 2002 .
i December 16, 2002
; December 22, 2002
! Clinical Pathology Bvaluations December 23, 2002
i Anxtomic Pathology Evaluation December 23, 2002
t
{
13- }
RECETVED TIME  JUL.Z3.  6:2am PRINT TIME  JUL.23.  6:30rM !
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H-25509: Repeated-Dose Dermal Toxicity
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28-Day Study in Male Rats

JUL.23.2003 6:21MM AASKELL 1 / 1300 .- KO. 8286 B 11/23
H-25509; Repaatd-Dose Dexmal Taxicity : ‘
28-Day Stodyin biake Rats Dubont.}1763 :
. SIGNATURES
; |
‘ 2.5 Britton - Dum
Primsary Tochwician

iy
y
:

: Seott B, Loveless Do
Rexcasch Manages snd Director
— 12—..-53'&(2_:__’!5 82,
Suady Dicactor
Tt

-16. 1

RECEIVED TIM:  JW.23.  Gi2sAn | PRINT TRE W23,  E:3eA ‘
|

Exygen Research Page 43 of 72
: Kompany Sanitized. Doss not contain Tsca op;

-52.
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JUL. 23,2003 6:20AM  HASKELL 17 1300 . NO.6286 P 18/23
. B-25509: Repsatod-Dos: Dermal Taxicity : i
24Dy Stady inMals Raw DuPont-11263 :
. Work Request Nowiber 1395)
: . Sexvice Code 1012 .
3
. . [y
! The protocol is amended as follows (changes bolded):

. Page4, Study Design, add test day 21 to Frequency fur Blood Callection for Total Finorine

oy

2 Page 8, Scotion L. Clinicel Pafllogy Evaluaion, replace the S* sentzace with "Blood.
sunphbr%p&mﬂwddqnd?ﬁ%ﬂnhewmmdtumiﬁwm&e-
wdmammwmmwmmmkmmﬁammw C-

Rationale: Miﬁm:mhudvuhﬁyummd‘ from the criginal protocol.

o 1 e r——— T —rrrri o ¢ gl

Asproved vy _.___lan% ’ mﬁﬁmmoa.»

Stody Director

RECEIVED TIME  JWL..23, 6:25mm PRINT TIME JUL.23, 65:38°M
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H-25509: Repeated-Dose Dermal Toxicity DuPont-11763
28-Day Study in Male Rats Supplement Number 1

s B b, MRkt sl vy 4y

.

JUL. 23,2003 6:20AM  HASKELL 1/ 1306 L. MO.6286 P 18723 . T
H-25500; Mm Toxicity '
&Mnmm Duoes 11763
= | | ‘. ;
PmbmlAmwntz
The protocol is emended as follgws:
1. Mpmmmmmmammamvmmmm
Rationale: suypmdmwm»mmm .o
w-____.Cuy.E ‘é..u u.’ 3= ea.. 100 3
Susdy Director . i
3
¢ -—"‘:"‘ Y Gl 2003 .
Ansmeic Pachologin - D '

RECEIVED TIME JWL.23. G6:26AM PRINT TIME  JUL.23.  6:38Am !
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- b pe e e e e o a4

JUL. 23,2003 6:21MM HASKELL 1 / 1300 . NO. 6286 P 20/23 | _
E25505: Repossed-Doss Deocuu Taxiclty :
W DaPort-11763 :

The protocol is amendsd as fllows:
mdbhumin&nﬁmmmﬁﬁ'hﬁmywymmm,ew will be :
m;w: "Tuitially, only the day 27 samples from the firet five rts of ench grovp will e . —

Resson: The fluorine
this test substance,

Mwhwmmm for other sindies conducted with

Protacol Amendment 3

Approved by: tM& a& (44,, B 5.,5.&3
o
Blady Dimety A

[,

"le

S re— rrr——

RECETVED TIME  JUL.23.  6:25mM PRINT TIME  N.23, 6:380M
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R et L S S DU

e —— i

NLI32003 B2 HASKELL [ 1300 : o o2/ .
B-25509; Repestod-Dose Dermal Tox; . ,
Doy Stady i Mele B Y —_— ;

WW4
The protocol is amendad as fallows:
Protoesl Amendment 5, o ollowing et ot bood Antoes wilbooecscs
4 Jacksan Laborstory, Decpwater, ., 08023", , mmeremd

Reagon: Tonddﬂxenmmdlddxmof&eﬂmﬂncbloodmlwis.

wm-—-ﬁ%f____ 28 -Tharcd Aoz i
Sondy Dirstmne . il ’ ;

RECEIVED TIME  JUL.23. &:26aM FRINT TIME  JWL.23. &:38aM .l

Exygen Research Page470f 72
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JUL 23,2003 6:22aM HASKELL 17 1300 . KO.6286 P, 2/73
B-25509: Repested-Dose Domal Toxici .
B T -
Ptocol Amcadment S - : ‘
The protoco] is amended as follows; E

1, Protocol Amendment 4, delete the item.

_ Reason: The item is deleted because the sentrace needs to be added to the Jrotocol rather - - ~
i then to the protoco] smendment. mwmwumw .

s 2, Whmﬁgdmzmmmmmn&w
i Evainations following setonce: “Fluorine blood moalysis will be perfonved at
i Jackson Labaratory, Decpwater, N.J, 680237, .

i:sm_u Tuddﬂumzmdaﬁd:mof&clabo:mpaﬁming&oﬂmﬁmblood

m . .

WM,-JM%%__ Lo cIngrd .93
! . Sty Dcir -

. .
ST Sy ey e ey 0 < 1 L L

.1-

FECEIVED TIME  JUL.23. 6:26AM PRINT TIME  JWL.23, Gi3emM
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JUL 23,2003 6:20MM  HASKELL {7 1300 . ¥0:6286 P 23/93 .
H-25505: RepesmodDorc Deomal Toxiclty ’ .
Bludy in Male Rats Dibors.11763

: ‘m—
Protocol Amendment 6

'ﬂlcplmcolilmdeduﬁ)ﬂow:: .

mmduotwmmdmwmhm' ina supplemental report,

Resson: TheliMplxsms analysis method has not bosn flly validated: '

AMW—“L%__ “’“,;2:: Az
Sy Dim S

—

RECEIVED TIME JW..23. 6G:28aM PRINT TOME  JUL.23.  &i38AM

TE e a e i = a4
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H! ¢ Repeated-Dase Dermal Toxicity "
268-Day Study in Male Rats DhiPons11763

i : .
i ¢

Protacol Amendment 7

The protocol is amended as follows:

Page 8, Materials and Methods, Section K. Total Fluorine Wmvei 4
Evaluaﬁons,ﬂﬂxdpuagmph, change 1o read; "Plasma samples will extracted by organic -
solvent protein precipitation and then analyzed for@BY an sppropriats method at Exygen
Research (3058 Research Drive, Staie College, PA 16801). L .

R ST —

Reason: To sdd the nume and address of the lboratory performing the SMMPanalysis,

Appesvel by: - - >
PiaaaN e f M%ﬁﬁ 7 I 4»-.3 *

e e sy . .

N AT s et
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- Exygenm.

RESEARCH

e

Page 1 of 1
PROTOCOL DEVIATION

. Deviation Number: 1

"'-.\ Date of Occurrence: 03717/03, 07/22/03

W Number: Dufont el
1. Section 12, Analytical Method 1 not pwpam 100 pg/mi. stock of iutemal .

§ standard, used alternate volumes for fortification preparation, and prepaned additi
concentrations:,

2. Section 12. Ahalytical Method Section 4,3.a—did not prepere 2 reagent blankwlth Set

O72203A. %

.
*

YAy

1. mmmmmmmumﬂemmmmmmmmnmmm
mwmmamummmﬂwsmmwmm

2, Protocol Deviation issued.

WMDW ote: 14/

1. None:aﬁveknpmbeum rdpmpanﬂmwasmmwlydocumemenandme
actual concentrations prapared were used!or caiculation purpases,

O S P

2. No negative impact because all cthermltrh: ountmlundQC samples meet the acceptance
criteria for that set. '
i 6/:&/43
‘ *tleeivs '
. '-.'.'. D“
. B mr L r LAY, 8 /-g, /03 p
! kS Date 5
; , g !
; *, D ;
i Exygen QAL Review ;Lds;aeflﬂﬂ :
% UiF oS ROTOCOL,_DEVIATION. 200 Kz :
% 5 %, i
;i i
i e e, Ph 601, UsA !
; : T: 800,281,219 f
- B B814.272.1019
Exypen.com
’ Exygen Research ' - Page 51 of 72
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~ APPENDIX B

Analytical Method SN “Mecthod
of Analysis for the Determination of

Serum by LC/MS/MS”
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!!!!E- ‘.l

% DuPont
Hagkell Lub‘?tmmy for Health & Bnvironments] Sciences ] .
% . PO Box 50 - ;
qux:k, DE 19714-0050 USA
DuPont sm\dy!*!mnbe: DuPont.?

3,

Y
Exygmi%eseamh
3058 wch Drive ™
State College, .{t 16801
\

e e RRthamn, Lsa

T: 9
Kot
exygen.com
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Page 53 of 72

Company Sanitized. Does not contain TSCA cBI

-62 -



H-25509: Repeated-Dose Dermal Toxicity DuPont-11763
28-Day Study in Male Rats Supplement Number 1

1 Exygen Study No.: 008-317 l

RESEARCH
5 Plomka.«ks

t

| :

!
K

J

{ Mithod of Analyais for the Determination irmmcmcmmﬂm Senum
! K by

. Exyegen

"._“'A . 0

DATE ISSUED

" June 9, 2003 ' ¢

g . [
\ SPONSOR E

\.
DuPont
Hagkell Lubomoxy far Health & Bnvirommental Sciencea .
: -. P.0. Box 50 ' : ]
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1, SUMMARY. :
This mport details & method of analysis forWin

serum,
PFOA is extracted from zeum by protein precipitation in acetoniirle. )
Quantification of {Mlyi accomplished by liquid chromatography/tandem mass
spectrometry (LC/MS/MS) snalysis using selected reaction monitoring (SRiM).
The chemical formula of IMs glven in section 2 of this-method,

: "Ihelowalinﬁtofquanﬁtaﬁon(iLOQ)forﬂﬁsmethodixloﬁpbfor.ini

-
4
Quantification is performed using extracted calibration standards containing an
intenal standard, . 4
This method was de using monkey serum. The overall percent recovery & Tk
standard deviation in monkey serum t 10, 100, end 1000 ppb was 54% i
+6.9% (Table ). i
A representative calibration curve morikry gerum is shown in Figure
) 1. Representative chromatograms for monkey serum are shown in
i Figures 2 to 4. ;
i :
: . 1
; Exygen Research ' PageSaf20
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; 2:  EXPERIMENTAL COMPOUNDS

|
' " t
]
§
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i 3. CHEMICALS AND SUPPLIES , :
4 3.1. CurMicaLs .

3 Chenical Grade Source No.

: Methanol (MeOH) HPLC EM Science TI9093-2

i Acetonitrile (ACN) HPLC BM Science AX0145-1
i Ammonium Acetate Reagent  Sigmis-Aldrich A~7330

; OmniSolv Witer - HPIC . EMScience WX0004-1

T
I

e L NSt

2

Exygen Research

Exygen Research

S
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N e At e P TP s e g s e

e b ki e 8 s o

3.3. EQUIPMENT AKD SUPPLIRS
Balance, analytical (display at lsast 0.0001 4} " Mettier
Centrifuge . Eppendorf
2 mL eppendorf centrifnge tubes YWR
Disposable micropipets (50-100uL., 100-20CuL) Druymmond (VWR)
Class A pipets and volumetsic flasks various suppliers
Hypercarb drop-in gusrd column (4 mr) Keystone
(part#-844017-400) ’ : .
Stand-glone drop-in guard cartridge helder Keystons
125-ml. 1DPE namow-mouth bottles Nalgene
2 ml clear HPLC vial kit (cat # 5181-3400) Hp'

Standard lsb equipment (graduated cylinders, various wppliu;

LC/MS/MS and HFLC systems As deseribed in
section 4.5,

Note: Equivalent materisls may be substifuted for those specified in this method
if they can be shown to produce satisfactory results,

Notes;

L In order to rvoid contamination, the use of dispesable labwire is highly
recommended (tubes, pipets, etc.),

2, PTFE cr PTFE lined containers or equipment, including PTFE-lined
I-IPleiahfnrﬂmHPLCautoumplumxstnmbeused.

3. It is necessary to check the soiventa (methanol) for the presence of
contaminants by LCAMS/MS before ngs, Cartain lot numbers have been
found to be tmsuiteble for uas,

4. Use dispasable micropipets or pipets to aliguot standard solutions to make
calibration atandards and sample fortifications.

5. . 'Ihehypemxbcnﬂﬁdgushonldbcchmgadwhmtbexyswm
contaminants (elevated baseline) move to within 1 minute from the elution
A

3.4, Sox.u'ncms'

1) 2 oM . ammonium acetate solution s prepared by weighing
0.15 g of ammonium acetate and dissolving in 1 L of OmniSoly Watex,

Note: The afotep;qaﬁbm;d. example i3 provided for guidance, alternative valumes
may be jrepared as long a5 the ratios of the solvent to solute sre maintained,

Exypes Ressarch ’ Pago8of20
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e e Alatntan

A in . r———. -

3.5, PREPARATION OF STANDARDS AND ForrFicaTION SoLUTIONS

Analytical standards are used for tree purposes: “

1

Calibration Standards — These standards are prepared in control monkey
scnnnandaremedtocalibmeme:espenseofﬂmdetectorus&dinthc
analysis.

. Lahm'ntorythuISpihes-‘I'hesefoxﬁﬁcnﬁunsmusuallypmpamdat

concentrations carresponding to the LLOQ and 10x L1OQ and are vsed

to determine anslytical recovery. Labaratory contral tpikes are prepared

in control monkey seram,

X mnixSpikcs-Th:wfordﬁcaﬁonsmpmpmdbyspﬂdmgimomcﬁeld
samples at known concentrations, Matrix spikes are used to evaluate the _

effect of the sample maix on analytical recovery,

The absolute valumes of the standards may be varied by the enzlyst as long as the

correct

Bxygen Research

Exygen Research

. Prepare & forification atandard of 1.0 pg/mL for (MBontainin

proportions of golute to solvent are maintained,

3.5.1. Stock solution o

Preparc individual stock solutions of 100 pg/mi, of§A. and ¥

by weighing out 10-mg of enalytical standard {corrscted for purity) and

dilute to 100 mL with methanol in a 100-mL volumetric fiask. . Fach stock

solution (in 125-mL LDPE bottles) is to be stored in 8 refrigecator at 2°C

to 6°C end is stable for & maximum pesicd of 1 year from the date. of

preparation, .

3.5.2, Fortification Solutions

2. Preparc a fortification standard of 10.0 pg/mL fodll by diluting
10:0-mL of ‘the* olition described in 3.5.1 t6 100 ml, with
acetonitrile in a volumetric flask. k

b. Prepars 2 fortification standard of 10 pp/ml for “C{R by

diluting 1.0 mL of the *C{solution descrbed in 3.5.1 to 100
mL with acetonitrile in a volumetric flask.

g
0.005 pp/ml of "Dy diloting 10.0 mE_ o the @M solution
described in 3.5.2.2 and 0,5 ml, of the B¢ lution deseribed in

3.5.2.b to 100 mL with acetonitrile in & volumetric flask.

d. Preparc a fortification standard of 0.1 pg/ml, forronmining
0.005 pg/mL. of “Cfiiiaby diluting 1.0 mL of the H:olution
described in 3.5.2.2 and 0.5 L of the °Cigmbolution described in
3.5.2.b to 100 mL with acetonitrile in a volumetris fask,

e. Prepare & fortification standard of 0.01 pg/mil, forﬂzaining
0.005 pg/mL of PC:) diluting 0.1 mL of th lution
described in 3.5.2.8 and 0.5 mLL of the C-JJiIution described in
3.5.2.b to 100 mL with acetonitrile in 4 volumetdr flask,

Page 9 of 20
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3
?
,3 Stars all fortification standard solutions in a refrigerator (in 125-mL LDPR
: Af : bomcs)atz“Cto?Cfoummdnmmpexiodnﬂyu;&om‘medmof
) prcpaﬁtﬁon.nﬂerwhichﬁmcitisnecmnrymmakcmwmdaxﬂsusiug
i the stock solution.
i 3.5.3. Calibration Standards -
j Ihacﬂibtaﬁonmdmdsmpmmdthmghmecmacﬁonprowdm, . g
i identical o the samples.  The fortification of the standards beforn ;
: umcﬁanhdoneaccord!ngwﬂtefonowinguble:' -
! Cone, Of  Fortification  Volome of — Gommof o
5 Mixed  Volume () Comtrol  Extracted - - L
s Portification Sample (ml) Calibration ©
Solution . Standard
{ug/mL) (ppb)
201 100 G.1 10
0a1 200 0.1 20
a1l 50 a1 50
ot . 100 0.1 100
G.1 200 0.1 200
i
4. METHOD
VA :
4.1 FLOW DIAGRAM
The flow diagram of the method is given below, followed by z detailed
descziption of each step.
; Method Flgw Di
3 Measure 0.1 mk, of sample (using disposable micrapipeite)
: (foctify samples lwhcn designated)
P . . 3
e = Pmt:inpwcipitaioninao,etoniuile .
oo, ' '
; LC/MS/MS analysis
!
i 42, SAMPLE PROCESSING : _ ,
a4
3; No sample processing i3 needed for serum samples. However, frozen samples I
1 must be allowed to completely thaw, um-gided, at room temperatire. Samples
nmudmﬁigemwdshnmdﬂsobeauowedmeqnﬂtbmmmomtcmpmnue. All
samples must be thoroughly mixed befare being sampled for extraction.
! Exygen Research ' Pags 10 0£20 i
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N

4.3, SAMPLE PREPARATION ’ : ;

2. Each batch of samples extracted (typically 30 or less) must inchide at least
one reagent conrol (acetonitrile blank), one marrix control (method blank),
and two matrix controls fortified at known concentrations to verify procedural
recovexy for the batch. .

b, Atlcas:onenampleporbntchshouldbemrmindnpljm .
gAtlcastonc:ampleexmwdshouldbcmamclyfmﬁﬁeduakmwn )
conmtmﬁonandcanied'thmgbthcp:medmcmvedfymovery. o
Addiﬁonalmzdxspikesmybepufomdn!hesponsor'smqm . - .

44, ExtrACTION f

1. Moeasure 0.1.ml of sample into 2 L eppendorf centrifuge tubes (fortify 3
with anslyte as.needed, close lid, and vartex.~ 10 seconds), §

2 Add onough acetomitile containing internal standerd at 8,005 pHgfml,
{scoounting for fortification volume) o make extraction volume 500 pL

and vortex for ~ 10 seconds, A

3, Centrifuge for ~ 10 minutes at ~ 14,000 Ipm. .
4, Analyze samples uzing electrospray LC/MS/MS, :

4.5, QUANTITATION
4.3.1. LOIMSMMS System and Operating Conditions

Instrument: PE SCIEX AP14000 Biomolecular Mass
SCIEX Tutbo Ton Spray Liquid Intmduction Interface

B N e

.- -

Computer: Dell OptiPlex GX 110
Software: PE Sciex Analyst 1.2

HPLC Equipment:  Rewlett Packard (HP) Sexies 1100
Quatpump G13114. '
Vacyum Degasser G13224 :
Auntoigjector G1313A .
Column Compartment G1316A {

Note: Two 4 x 10 mm hypercart drop-in guard cartvidges (Keystone, part #.
844017-400) are stiached. in-line ‘after-the purge valve and before the sample
injector port to trap any residue contaminants that may be in the mobils phase
and/or HPLC system.

HPLC Column; Genesis Ca (Jones Chromatography), 2.1 mm x 50 mm, 4 ;

Exygen Research ’ Page 11 of20
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P .

R

e A At e AN e e

R e R R o

- ofmobilephasecon&hﬁngﬁo%mthmolndm%wammmmacemem

Column T :30°C :
Injection Volume: SuL i
Mobile Phass (A); ZmMAmmonimAcetktcinOmnlSo]vWamr- i
Mobile Phase (B):  Methmol ] ‘ 1
Time BA %B Flow (mlfmin) '
00 40 | 60 0.3 i
'3 " 40 60 03 :
35 o 100 03 3
37 [ 100 C 05 ;
7 0 100 05 S
75 40 60 ) 05 P
o 40 60 R - I
9.5 40 60 Tk t
12 40 60 .03 {
Rmybemuywaﬁjmmemgxadiminmﬂumnpﬁmizeinmt -
Negative 413 — 369 ~2.8 min,
Negative 415370 ~2.8 min, ;
Themenﬂonummmyvary,onadqy-to-daybms,dapendingonthebntchof :
mobile phase ete, Dﬂftinremndonﬁmaizaccapmbb within an ical rom,
as]ongaaﬁwdﬁﬂcunmwuthmughtheenﬂmanalyswmdthcmndudsm
interspersed throughout the analytical run, ;
Note:’AnammaﬁveLCMSIMSsyatmmybeusedoncudemmsmtedwbe !
equivalent, P
452 Tune File Parameters ‘ i
i
R The mass gpeotrometer s tuned for the analyte by infasing % ~ 1 pg/mL. standard S !
: solution ofSKat 10 W fmin, using an infusion o) via a “T” into o stream - i

0.3 ml/min flow mate. Thsaunlymixiniﬁallytmadfotmepammionmdthen

tuned for the product jon. OneatheinMnnemiumned.thcopﬁnﬁzbdpmmsm
& saved a3 & tune file, Thismneﬁleiathenuwddmingmuﬁnemalyaia.

4.5.3. Calibration Procedures
8. Inject the same

LC/MS/MS.,

Exygen Research

Exygen Research

aliguot (5 pl) of each calibration standard into the

Prge 12 0120
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:
[
L
:
:
8
]
i
2

¢ The comelation coefficicnt (@) for calibration curves generated must be

: 209525 (* 20.985). If calibration results fall ouiside these limits, then ..

' appmptiateateps.mlistbehbntoadjustinmumcntopmﬁon,mdtbe
snndar:_kord:enhvmtutof:ampkachouldhcmnal}wd.

4.5.4. Sample Analysis
8. Inject the same aliquot (5 L) of each standard, sample, recovery, coatrol, ete.
into the LC/MS/MS system, . )

b. Standards corresponding to at Ieast five Or maore concenteation levels must be !
included in an analytical set, : R

e Anenﬁmsetofcah'bmﬂonsmndarduhouldheinjwedatmbeginningofa
set followed by calibration stan, interspersed every 5-10 samples (to
account for a second set of stendards). ~ As an elexmative, an catire get of
mh'bmﬁonsmdnﬁsmaybeindndedatthcbegimﬁngmdatdlemdoh
sample gat, Ineithatcue,calfbnﬁonstandndsmutbe&mﬁmmdlast
infection in a sampla sat.

4, Tbewmmtaﬁmofeachnmpldforﬁﬁcaﬁonlcunmlisdetminedﬁcmﬂm
mudaxdcnrve,bu'edonmcpeakmofmh,aﬂalyte. The standard
responses should bracket resp of the resid found i cach sample xet. I

o . necessary,dilumthcsampbinwetoniﬁ]atngiwamponuvdﬂﬁn&e

i - - . standand curve range. . :

O ' . Fardfication recovesics falling witkin 85 to 115% (80 to 120% far levels at {
the LLOQ) are considered receptable,

f. &Wmmmhmmﬁw between 2°C to 6°C until
soalysis, .

g. Samples in which no peaks are detected (e, signal : noise ratic < 3;1) at the
corresponding analyte retention times will be reported as ND (not 3
Samples in which peaks are detected at the corresponding analyte retention

ot AR

Exygen Research ’ Pogo 13 of20
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. e A . o r, T

times but are less than the lowest concentration of the calibration standards
(10 ppb whers LLOQ = 10 Ppb) will be repartad as <10 ppb. :

4.6, ACCEPTANCE CRITERIA %

Thcfouowipgcdmdamunbemetwenmmepmmof-m"c.,

1. The chromatograms must show the following peaks;
QIR o daighicr ion st 369 som from & parent of 413 amu
H - daughterionat 370 sy From  pareeit of 415 g

2. Any analyté present in method blanks st bo ot Teast 5.fold Jower than

the LLOQ. Auy analyte present in the reagent blank must be at lesgt 5.~ -

fold lower than the LLOQ.

3. Rocoveries of lab contro] spikes and manix spikes must b, betweer; 85
115% (80-120% for levals at the LLOGQ) of their known valses.  Any
method fortification (Jab control spike) falling outside the acceptable

Iimits werrants re-extraction of the entire analyiical set. Any matrix spike

outside the scceptable iange'd:ould be evaluated by the analyst to
determine if re-éxtraction is warranted. .

4. Any calibration steadard found to be & statistical Qutlier by using an

appropriate outlier lost, may be excluded from the curve, However, the
total number of calibration standards ‘that could be excludéd must not
exceed 20% of the totsl munber of standards injected and at least one
calibration standard at the LL.OQ rnst be retsined.

5. Thdmﬂaﬁmmefﬁdm&)ﬁxcaﬁbnﬁoncurvugcnmmdmustbe
20.9925 (¢* 20.985). If calibration results fall cutside these Limits, then
appmpdatcmpsmmbemkcntoadjwinmmmcpaaﬁon. and the
smnduﬂamtherdevan’tsetofsnmplcsshouldbemmnlyzed.

4.7. PRRPORMANCE CRITERIA

The following two criteria must be performed s  system mitabikity test, before
the commencement of analysis when uslng an instrumentation set-up that has not
been vsed for this method.

iterion:
RmnstmdaxdsohnﬁonmLCMMMpondimtoﬂwesﬁmatedILOQ

and obiain 2 signal-to-noiss ratic of at Jeast 5:1, compared to 2 reagent blank, If .

this. criterion cannot be met; optimize and chinge instrufmest operating
pargineters. P

Exygen Ressarch ' Pago 14 020
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5.

Second Crirerion:

Run & set of standards of five or more concestration Iovels, spanning a mnge

starting atorbelowthnuDQuptothehigheszcomnmﬁon level 10 be included”

in the analysis, Gmmte»aalibmioncumforucbmhmmdobtainanmar

. Yegression with s coefficient of determination (%) of at least 0,985, Once this
inmterzpersad.

critesion is me¢, samples may be analyzed with standards
4.8, TrvE REQUIRED FOR ANALYSIS
A sct of 35 samples (1 ragent control, & matrix control, 1 laboratory spike, 2

Iaboratory. cantrol spikes; and-30-samples)-can-be-takey-thougl e txtaction
procedure in appeoximatoly 8 hous by onc person. The LCMS/MS analysis

(standzrds and 35 samples) will take approximately 9 honrs.
CALCULATIONS

& UseEqnaﬁonltocalcmneﬂmnnomndmalwaound(innﬁL,basedon
peuk ares) using the standard curve (lincar regreszion parameters) generated
-+ by the Mass Lynx software program, "

Analyts found (ppb) =mwmﬁtmmmnxmmm {og/l)

b. For samples fortified with known amounts of analyte prior to extraction, nse
Equation 2 to calculate the percent recovery.

Equation 2;
Recovery (%) =

Analyte foupd (pph)  avg, Anavte found in control (ppb) X 100%
Amount Analyte added (ppb

SAFETY

%eunalynnhmﬂdmﬂthcmateﬁaln&tjdamnhcmﬁrauamdaxdsmd
teagenty before performing this method, Uss universal precautions when
handling standards and reagents, including wosking in- fume hoods and weating
labaratory coats, safety glasses, and gloves. Uze blood-borne pathogen handling
precautions when handling seram,

Exygen Research . Page 150120
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.

Table L Recovery ofiilifrom Fortifications In Monkey Serum
~ Smn‘eﬁvcﬁaforlﬂpprai‘ﬂﬂaﬂoniankgySm

e et e L,

i
Exygen Spootar  Exiraction  Amlysiz  Fot Leval % Recovery s
[i+] p11) Dats Date {ppd) §
0300808 Spk A Lot4057400  0SO0A3 BSA0A3 . 16 95
0300608 Spk B Lot4087400. 0530/03  05/30/03 1 ’ 9% S
300808 Spkc C Lot40K7400  0S530/03 05430003 - 10 93 . '
. ’ ' AVERAGER: % B
*. STANDARD DEVIATION: P A T
g - "RELATIVE STANDARD DEVIATION: 22 [

:  Sucumary o8 Recoverles for 100 ppb Fortification in Moukey Serun

Bxypen Sposao Bx Analy Fart Leved % Recovery
D mn Date Date {ppt)
B T Y T GS730/03 ) K 7
T 0300808 SpkB Lot40K7400 0S303 . 053003 100 80 : ‘
300808 Spx ¥ Lot 40X7400 05730103 05730103 100 53
N AVERAGE: 93
] STANDAND DEVIATION: 5
3 RELATIVE S‘FANDARD DEVIATION: 17
Summary ofmvmia for 1000 ppb Portification in Moenkey Serum
Exygen Spomser  Butraction  Asalysis Fort Laveg % Recovery
D D Datn Dats b)
300808 SEEG Lot 40K1400 DS30G3  D550003 1000 107
, 0300808 Spk B LotdOK7400 0530703 053043 1000 o5
H 0300808 Spk T Lot40K2400  0NIVO3  053GK3 1000 5 !
AVERAGE: 9%
: STANDARD DEVIATION: 130
RELATIVE STANDARD DEVIATION: 133
. . OVERALLAVERAGE: ¢ ]
QOVERALL STANDARD DEVIATION: §9 -
OVERALL RELATIVR STANDARD DEVIATION: . 73
. t
' |
: !
Exygen Research Page 16 0120 :
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Figure 1. Calibration curve for Ry in C(;nirol Monkey Serum
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Sample for SRwith - 5 ni/mL of “C.l
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Figure 3, Representative Chromatogram of a 10 Ppb Standard for
L Control Monkey Serum with ~ § ng/mL of BC.
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! Figure 4. Representative Chromatogram of Control Monkey Serum
! Fortified at 10 ppb with SR end with~5ng{mLof“C—
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