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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

“This supplement was conducted in compliance with U.S. EPA TSCA (40 CFR part 792) Good
Laboratory Practice Standards, which are consistent with the OECD Principles of Good
Laboratory Practice (as revised in 1997) published in ENV/MC/CHEM(98)17 and MAFF Japan
Good Laboratory Practice Standards (59 NohSan Number 3850).

Applicant/Sponsor: E.L du Pontde Nemours and Company
Wilmington, Delaware 19898
USA.

StudyDirector:__Susan 0Mmae[IN 19- MAR: 2008)
Susan A MacKenzie, V M.D, PRD. DAB. Date

Senior Research Toxicologist

~ Applicant / Sponsor:
“DuPont Representative Date

—

rere
Company Sanitized. Does not contain TSCA CBI



B28425; Subsonic Toxicity Supplement
50-Day Gage Say in Ras itOn Gerson Reproducion Elion Dubai

QUALITY ASSURANCE STATEMENT

Haskell Sample Number(s):

25425

Datesof Inspections:

Supplement No. 1: March 1-2, 2004

Dates Findings Reported to:

‘Study Director: March 5, 2004

Management: March 5, 2004

~
Reported by: Pulm 19-March-B004

fT Date
Staff Quality Assurance Auditor
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CERTIFICATION
We, the undersigned, declare tha tis report provides an accurate evaluation of dta obtained
from this study.

Approved by: 9 4 Loy |S MAR Zoet
Scott B. Loveless, PhD. Date

Management

IssuedbyStudy Director: SusannQ MacKewris 19- MAR 2004
Susan A. MacKenzie, VMD. PhD. DABT. Date

‘Senior Research Toxicologist
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STUDY INFORMATION

9th Collective mm
1

Symonyms/Codes’
+ H-25425

HaskellNomber: 25425
CAS RegistryNome:GN

eu}

Kaoun Impure—|
Phusical Characteristics: Amber-ellow-brown solid

Stability: The test substance appeared to be stable under the conditionsof the study; no evidenceofinstability was observed.

Sponsor: E.L du Pontde Nemours and Company
Wilmington, Delaware 19898
USA.

Study Initsted/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 concentrationofperfluorooctanoic 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 resultsofthe analyses which were
conducted by Emily R. Decker of Exygen Research, State College, PA (PFOA concentration)
under the supervision of John M. Flaherty,andWard R. Gibson of Jackson Laboratory,
Deepwater, NJ (total fluorine concentration), under the supervision of Robert M. Good.

—

—_

ee

‘Company Sanitized. Does not contain TSCA CBI



H25425: Subchonic Toxicity Supplement 1
90-Day Gavage Study in Rats with OneGeneration Reproduction Evaluations DuPont 11418

—_

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 lackofeffects on any reproductive endpoint in Py or Fy 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 compoundwas quantified by
liquidchromatography andem mass spectrometry (LC/MS/MS) analysis using selected reaction
‘monitoring (SRM). Quantification was performed using extracted calibration standards
containing an intemal 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
oftotal 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 resultsofthe PFOA and total fluorine analyses are summarized in Tables 1 and 2,
respectively. The details of the analysesofPFOA, which were conductedby Exygen Research,

arereportedin Appendix A. Individual animal total fluorinedataarereported in Appendix B.

PFOA concentrations, measured at the end of the dosing period, were below the LLOQ in ll
control males and in ll females dosed with up to 100 mg/kg/day. At the endofthe 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 hadamean concentrationof 51.7 ppb at the endofdosing.
All females in this dose group had concentrations below the LLOQ at theendof 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, 1.8 ppm in 100 mg/kg/day males, and
4.74 ppm in 1000 mg/kg/day males. Mean female values were1.54ppm 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 femaleratsdosed 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|

PLASMA PFOA CONCENTRATIONS
[MEASURED CONCENTRATION

DESIGN pb)
DOSAGE FEMALE
(mg/kg/day) [MEANSD._n|MEAN SD. n

Endof Exposure*
0 <100° 0 10/<100° 0 10

10 517 194 10[<100° 0 10
100 14717210 <100° 0 10
1000 3621 846 10] 517 25.110

Endof 1-MonthRecovery’
0 <100* 0 10[<100* 0 10

1000 400 305 10/<100* 0 10

+All vasbelowthe lower imi of quantitation (10.0ppb).
n=numberofsamples

—~ SD. = standard deviation
test day 92 (males)or93 (females)

b test day 126(malesand females)

_
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TABLE 2

SUMMARY OF BLOOD TOTAL FLUORINE ANALYSIS

BLOOD FLUORINE (ppm) ©
Growp1/I GroupII/IV Group V/VI GroupVII/VI

DAYSONTEST __ Omghkg/day 10 mg/kg/day 100 mg/kg/day 1000 mg/kg/day

MALES
“+ ® ° v <0.50"

005)

3 M > * 165
0.16(5)

9 » ° ® 3.59
0.26(5)

2 118 131 1.86 474
0.44(5) 036(5) 03165) 0.45(5)

rm 8 > v > 9.86
0.66(5)

FEMALES
2 138 154 191 332

04065) 02265) 03965) 0345)

89 > > pb 330
0.62(5

Data arranged as: Mean
Standard deviation (Numberofvalues included in calculation)

3 Where individual value vas <0.5, 0.5 was used to calculate the mean and standard deviation.~ > Samples not evaluatedfrthis timepoint. 2 ©
*_ All values below the limitofdetection 0.50 ppm).

—~
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APPENDIX APS
ANALYTICAL REPORT
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STUDYTITLE
25425: Sobehronic Toxiclty

90-DayGavagsSudy in Rats with One-Geaeration Reprodoetion Evaluations

"DATAREQUIREMENTS
AnalyticalMethodRequirements

STUDYDIRECTOR
Susan A. MacKenzie

ANALYTICALPHASE COMPLETEDON
November 19,2003

'EERFORMINGLABORATORY/TESTINGFACILITY
~ Exypen Research

3058 Research Drive
‘SteColeg,PA 16801

Phone: 816.272.1039

STUDYSPONSOR
E. 1 duPont deNemoursand Company(DuPont)P.0.Box $0

Newark, DE 197140050 USA

EROIECT
‘Exygen Study Number: 008.362

SponsorSty No: DuPort-11418
Toul Pages: 81
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CERTIFICATIONOFAUTHENTICITY

“Thisrepo forBxgyenStacy Number008-342, i tueandcomplet representationof
therawdataforthe study,
Submited by: Brygen Research

3058Research Drive
SuseCollege,PA 16801
(©19272.1039

Principal Investigator, ype:

iafs>
Bae

Investigator
Exygen Research

BxygenResearchFacility Management:

— ” Wk
Joh M. Flaherty DaeVice President
Bxygen Research

‘StudyDirector, Duo:

Susan Qa Kenge 14-80-2004
Susan A MacKenzie Dus
DuPont

‘SponsorRepresencative, DuPont:

2y-sov-2003
Svistkemsts 7 Due
Dupont
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Exygen StuyNo:008342

STUDYIDENTIFICATION

H25425: Subelvonie Toxikty
190.DayGavageStudy inRswith One-Generton Reproduction Evalutons

‘SPONSOR STUDY NUMBER: DePont11418
EXYGENSTUDYNUMBER: 008342
TYPEOFSTUDY: Residue
‘SAMPLE MATRIX: Rat Plasma
TEST SUBSTANCE: Pentadecalluorooctanoic cid (PFOA)

SPONSOR: ELdoPontdeNemoursand Company
P0.Box50
‘Newark,DE 19714-0050
Phone: (302) 366-5255.

~ STUDYDIRECTOR: ‘Susan A. MocKeazie
DuPont

TESTING FACILITY: Exygen Research
3058ReseachDrive
SteCollege, PA 16801

ANALYTICALPHASE ‘StudyIntiaionDae: 100302
TIMETABLE: ‘AvalyicalSta Date: 100303

‘AlyicalTeemioaion Date: 1009103
‘AnalyticalReportCompleion Dat: 11/19/03

Borgen Reseach Page Sof81
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PROJECTPERSONNEL

“TheStudyDirector fo hisprojectat DuPontwesSusanA.MacKenzie. Thefollowing
‘personnel from ExygenResearchweressocialed wihvarious pasesof thestudy:

Name Te
PaulConnally TechnicalLeadLMS
EmilyDecker Scientist
Karen isha Seentst
Amy Sheehan Associate Scientist
ShasnRoto SempleCustodian
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ExypenStdyNo:008.342

[PROJECTPERSONNEL

“TheStyDiectr or tisproject at DuPoot wasSusanA. MacKenzie. The followingpersonnel fromExygenResearchwereassociatedwithvariousphasesofthestdy:

Name Tue
Paul Connally TechnicalLead:LOMS.

EmilyDecker Sciemist
Karen Risha Scientist
AmySheehan Assis Scientist
ShavnRob Stmple Custodian
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10 SUMMARY.
BogenReseach(Beyg)analyzedsamples ofrat plasmafoc resides ofBFOAinacconding to protocolDuPont 11415 (Appendix A) wing th snalyial method ExM.
008.276 Revision 1 (AppendixB.
he imi ofquantofo thismethodi 10 ppb, which wasesablishedaExyge in

‘hemethodvalidationsayC0627.
ResidesofPFOA in th at pls samples rangedfrom < 10.0 gb 04600py.
“The average recovery standarddevon for PFOA in fortified rat plansampleswas
100% 1125.

20 OBIECTIVE
Thobjckiveoftis anyapha ws 0analyzeratplasmasamplesrecived st
Exygen sngthe methodBM-005276 Revision |cid “MethodofAryl orthe
‘DeterminationofeatadecaoroocanoicAcid(PFOA)inSecu byLMS”,

~ 30 INTRODUCTION
This report details he results oftheanalysis of at plasmasumplsfoxPFOA inth
nlamethod EXVE08.276Revision
“Th stdyDuPon-11418wesnitdon October03,202,whesthesty ico
signed protocol somberDuFont1415. Theanalytical sar dt was Octobe3, 203,
chesnlyica terminationdewsOctober, 2003

40 TESTSYSTEM
Tocontol utpls uedfocontol samplesandbrarycontol oiisamples
asreceivedfom DuPooton 10UA. Onehndied eto alama ampswere
osived 3 BxygenonSeptember23,2005, Allsamples werelogged nbyExygen

personnel upo receipt and placed in ronsrg(520°C). .
Sumpe loginandchainofcustodyinfomationcanbofad athe rawdtspackage
sociowithtis dy. Sirage cordswillbeep t yenResearchad 4te
copyof the storage econ il be friahc ugon request.

EpoResearch Fess
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Molecularweight = 416
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60DESCRIPTIONOFANALYTICALMETHOD
61ExtractionProcedurs

1. Mess 0.1mLofsample to 1 i.cpendorcfg bes(ony
insy dodcoe, vor - 10 seconds)

3 Add enoughsco song mem stand ¢ 0005 pin.(aecomingfo tonics volume to be extcionvalue500 L.
odvere for 0 eso

5. Centfog or 10 mines 14000 pm.
3 Anysamples ingsectopnyLEMS.

2Preparation of Standards aod FotifcainSolos
The stock suntansunof PFOA vaspear onSeptember 1, 2003, 3
Conention.of 100 upinL byGoingspcvimaly 10meofte tiderd
Comtefor ary) in methanol. Thestocksandard olinof"GFOA was
reps on Sepeer 17, 2003 at 3concrionof 100 gn.bydisclviog
primal 10mgoftesda cous forpai in chan. A forficaion
heionofPROA & 10 mL.was repsby aking 10mi.of th sacksada

eluion and bringintevolume 5p 1 10 incn. A LOppl.fonfcsion
inion of SCFFOAwis prepared by aking10mLofthe tock 4dbagi he
ohm up 0 100ml withacs.

~—
etofstand conning PFOAwit tmlsndards wesprecby ion of

42 100 gm.PFOAslosa he 1.0 gi. "C-PFO sion inte following
Tnamer.Thesonsversvs fori he empios and hexrcied cairion
Candas,

nialConc. ‘VolumeGul) DilutedtoGal) “FinalConc.

— 100 10 i or
100 or i Pr

Tay
20.5mLofthe1.0pg/mL ""C-PFOAsolutionwasaddedpriortomakingfinal
oli 0iv 8 cocenzationof 0008pa.of PC FFOA in cch
oon

hecation standard ss procssd roghthe exrcon procedure, ein the
pin. TheexredsrstsaigandsOvowk piondlefom tects ©

of ciohad oegossaldat obined ing th methodvldiontoyGyndy000-277. Theforifcaionof thesandsbore,xicion +
oncern0h loving bi:

BoreReh Pretof81
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“CoOr Forifion  Vowmeof  Concof
PFOA Volume(i) Conol  Extaisd

Foricaion Sample(ul) Caliraion
Soluion Sndard
I.001 ® or io

oot 20 o1 2
ol 0 oi 50
a 10 o1 100
01 0 ot 2

Theextmcton solutionwas pepuredby taking03mi.of he 10 gal. "CAFO
soluion od bringingtevolume up to 100mLwithseine. Thediluonsouion
‘was prepaedbytaking 05mLofthe 10 up."C-PFOAsolution in bringing the
volumeupo 100mLwith50:50methanol wir.
“The stocksandrsolution and all ificationstandardsolutions weestored
in 8refigenor (422°C)whea notinus,Documentationofsiandardpreparation can
bo foundintherawdts asocaedwith is port.
63Coromatography

~ Quanificaionof PFOA wsaccomplishedbyanalysisusing lecrosrayLC-MS/MS.
“Tho retainimeofPFOAwas 20mi.withnosignificantimirferagpcks (<20%
ofthe LOQ standard)i the contolsuples comesponding10 thesaatrenoies.
64TtrumentSensitivity
“Thesualisamo ofPPOA injctddurin bechromatographicrunwasequivalent 0
10ppb.
5DescriptionofInstrumentand OperatingConditions
APESciexLCMSMScoupled to a HewlettPackard HELC systemwas sed. Daa
quisition sndprocssingwereperformed sing Aaya 1.2 softwar,

‘Delileopectingcoudiion re stdbelow:
MassSpec:  PESCIEXAPL4000BiomolecularMssAnalcer

. Ineface: ~~SCIEX Twbo looSprayLigudInroducionIersce
Tuolon Spray temperature = 350° C withN2 at 7Linn

Comper; DellOptiplexGXII0
Software: PBSciexAnat: Version 1.2
Lc: Fewict Packard(HF)Seies 100

ErynReseach Pu 120081

~~
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Forsamplefriedwithknown amounts of alteproextraction, Equation 2 wasied callethepercent Rove.
Equation2Recovery (5)=

‘Ana fone(pb) =av.Anatoundin contol zk). x100‘AmountAnalyt added(756)
Forfiekdsample fortifiedwithknown amoutsof analyteprior toexacio,Equetion 3was useto calult he percent covey.
Equation:Recovery(%)=alte fund5) vg. Anaviefon nsample Gob x 00

‘AmountAniteadded G55)
Anexampleof acalcluionwiga actualspefollows:Rat lsc splExygenID0302239 Spi A (St 1003034) oriied ¢ 10ppb with PFOA.
Where:

maopedkana = 81
Spekarea Ea)
Sco. (pfu) = 4167nginl.

iterocpt = o0i0wss
slope = ons

~ ditionfoeOF) = 1
padded forleve) = 10
mfomdinconmal = ND

From equation 1
Aralyefound(pb) = (GOSBU/I4I204) 00104953] X4167x 1

0176029
= 103m

Fromequation2
®Recovery = 03h)x100

00
= os

ote: Tisexamplecalculationwas doneusing roundednunbers,andtherefore
maybelghly different rom thevaluesshown in LeRAWDATA.
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acmspewe 100%41.2%.
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TableL Summaryof PFOA (ppb) inRat Plasma Control Samples

‘Sponsor PFOA
D (ngimL)

689160 Control A 10103103 ND
669160ControlA2 10/0303 ND
689160 ControlA10/07/03 ND
869160 Control A2 10/07/03 ND
569180 Control A 1008/03 No
869180 Control A2 10/08/03. ND
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TableIL. SummaryofRecoveries ofPFOA(%)inRatPlasma
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Table HII. Summary of Residue Found for PFOA (ppb) in Rat Plasma
Samples

Sponsor PFOA
© )

065047 <100
65047 Dup. <100
665049. <100
665070 <100
665130 <100
65076. <100
s6so15. <100
eso88. <100
ses148 <100
sesots. <100
665088 <100
65088. <100
estas <100
esos <100

ests <100
065043 <100

—_ ‘685084 <100
esst1 <100
estos <100
665008 <100
085053 st
eesor 202

65074 Dup 200
estas 525

685080 77
py 308
eas13s se
665080 sto
pe 73
essizn 430
e8s033 us
ses1z2 2
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‘Table III (cont’). SummaryofResidue FoundforPFOA(ppb)inRat
‘PlasmaSamples

‘Sponsor PFOA
D (ppb).

685155 582
685073 549
665089 47
665110 a6
665137 1010
665103 845
665143. 500
665054. 840
665035 868

665160 #170
665006 4380
665096 Dup 4340
665082 3640
e6s107 2790
ess152 4800
665120 3620
664990 4090

- 665026 4000
65162 2270
85027 2470

685158 96
685002 100
685067 822
665035 Ed
s8s031 80
685146 257
685062 2%
85138 579
sesi12 525
885007 87
ses211 ND.
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‘Table TN (cont). SummaryofResidue Found for PFOA (ppb) in Rat
Plasma Samples

‘sponsor PFOA
D (ppb)
= ND

65271 Dup. No
65178 no

665317 wo
65230 No
665225 no
ses174. No

sesate No
ses221 ND
ses278 No
65201 ND

sas197 I
665256 I
65323 no

oas276 no
no

~ 565260 no
ees180 no
B6s204 wn
ses327 no
e520 <100
665215 <100

65215 Dup <100
ses277 <100
sas241 no
665236 <100
sas320 <100
ses332 <100
ees239 <100
sas1e2 <100
pe <100
ses205 <100
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‘Table TI (cont’). Summary ofResidue Found for PFOA (ppb) in Rat
Plasma Samples

‘Sponsor PFOA
iD (epb)

65251 <100
865300 <100
865340 <100
Boss. <100
65341 2100
ses150. <100
ses238. <100
ses250 <100
ses170 <100
85234 64

eas242 369
85242 00 358
castes az.

oas261 80
e529! 83
68837 as

~~ 665333 208
65200 34
865310 101
665226. 02
eesass. <100
sesas2 <100
665275. ND
665229 <100
65237 ND

665200 <100
asa <100

sss303 <100
sesa28 [ry
ess200 <100
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Figure 1. Typical CalibrationCurvefor PFOA
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Figare2. ChromatogramRepresentingaCalibrationStandard for
PFOAat10ppb with ~ §ng/mLof“C-PFOA
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Figure3, Chromatogram Representing ControlRatPlasmafor
"PFOAwith~ S ng/mLof *C-PFOA(ExygenID:0302239
Control A, Set: 1003034)
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Figured. ChromatogramRepresentingControlRatPlasmaFortted

at 10ppb withPFOAand - 5ng/mLof “C-PFOA(Exygen
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Study Protocol
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