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STUDY INFORMATION
9th Collective Nomenclature: Octanoie acid, pentadecafiuoro-, ammonium salt

Synonyms/Codes: + Ammonium perfluorooctanoate
+ FC-143 FLUORAD Brand Fluorochemical Surfactant

(3M Company, Specialty Materials)
. cs
+ APFO
+ Perfluorooctanoate, ammonium salt
+ PFOA
2021

+ Lot 332 (3M Specialty Materials) (Lot No)
Haskell Number: 24921

CAS Registry Number: 3825-26-1
Purity: 95.2% 97.99%

Straight chain: 77.6%
Branched: 12.6% internal monomethyl (non-alpha)

9% isopropyl
02% tert-butyl
0.1% gem-dimethyl
0.1% alpha monomethyl

Known Impurities: Cs (CsF;CO; NH), 0.01%
C5(C4FsCOy NH"), 0.03%
Co(CsF11COs NHL), 0.43%
C1(CaFiCO: NHL), 057%
Co(CiFirCO: NHL), 0.16%
Monohydro APFO, 0.09%
Monounsaturated APFO, 0.72%
Undefined (possibly) substituted perfluorocyclo species.
0.2% cyclopentyl, and 0.1% cyclohexyl

Physical Characteristics: White solid
Stability: The test substance appeared to be stable under the

conditionsofthe study: no evidence of instability was
observed.

Study Initiated/Completed: July 8, 2004/(see report cover page)
Experimental StartCompletion: August 9, 2004 /October 13 2004
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SUMMARY

Perfluorooctanoate (PFOA) plasma concentrations were measured in immature (3, 4 o 5 weeks
ofage) rats following single oral gavage doses at 10and 30 mg/kg. Plasma concentrations varied
significantly between experiments, especially when compared to a prior study with 4-week old
animals. In the current study, male rat PFOA plasma concentrations are relatively constant in
male rats across age groups, varying only with dose level. Female rat plasma concentrations.
decreased with increasing age, but was only statistically significantly at the 30 mg/kg dose level,
PFOA concentrations in urine, while not normalized for total elimination. indicated more rapid
urinary excretion in female rats at all ages. The plasma concentrations from the supplemental
group, however, ae significantly different from the main study levels or both male and female
ats. The plasma concentration variability in 4-week old rats suggests an unknown physiological
variabiliy in animals younger than 5 weeks. As a result, the relationship between age and PFOA
plasma concentration is undefined in 3-4 week-old rats following oral dosing with 10 or
30 mglkg PFOA.

A Plasma

PFOA plasma concentrations in malerats were not significantly different by sample time (at 2
and 24 hours) or by animal age (3.4 or 5 weeks)a either 10 or 30 mg/kg. except at 2 hours and
S weeksofage. The PFOA plasma concentrations in female rats were significantly lower at
24 Hours post dosing (compared to 2 hous) at all ages and doses tested. Female plasma
concentrations were also lower for5 week-0ld rats than 3 and 4 week-0ld rats at both sample
times and doses (p< 0.01). The PFOA plasma concentrations following a 30 mg/kg dose were
approximately 1.5 to 4 times higher than those observed following a 10 mg/kg dose.
Ina prior study, male and female rat PFOA plasma concentrations were measured at 24 hours
post-dosing following a single 10 mg/kg oral gavage dose. PFOAplasma concentrations are
consistent with the current study for bothsexesat 5 weeksofage but not at 4 weeksofage (3-
week old animals were not previously measured). The standard deviationsaresmall in both
studies, indicating that both are internally consistent. The only known variation between the two
studies is whether the rats were fasted before dosing. The supplemental rats were added to
examine the effectof fasting on the PFOA plasma concentrations in 4-week old ras. Fasting
increased the PFOA plasma concentrationsas expected but the nominal vales ae different from
ther the current study or the prior study. Given the consistency in the S-week old rat PFOA
plasma concentrations, it appears that there is an unknown physiological variability in rats
younger than $ weeks which impacts the pharmacokineticsofPFOA.

B. Urine

There were significant differences in PFOA urine concentrations with age, dose. and sex.
Female rats showed higher PFOA urine concentrations, and these increased with age. Male rats
showed the opposite, with urine concentrations decreasing with age. Both sexes showed higher

5



Ammon Prflaoroosancete: Age Elect on the
Plasma Concentration in Post-Weaning Rts Following Ors Gavage Duron 1s302

(2.56.5 times) urine concentration at 30 mg/kg compared fo 10 mk doses. No atiempt was.
made to quantify urinary output (volume), and, because creatinine levels were not measured,
adjustments for rine concentration could not be performed.
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INTRODUCTION

Ammonium perfluorooctanoate (APFO) is a synthetic perfluorinated octanoic acid used as an
industrial surfactant. Elimination ofthe disassociated anion, perfluorooctanoate (PFOA) in rats
is sex-dependent and appears tobeunder hormonal regulation. PFOA elimination is much faster
in female rats than in male ras, down-regulatedby testosterone in both female and castrated male
rats, and up-regulated by estradiol in the male rats. A prior study conducted at DuPont
Haskell Laboratory found sex-dependent PFOA elimination in 4-8 week old rats”) The sex
difference was least at 4 weeksofage, at time period just prior to sexual maturation in the rat.
“The objectiveofthe this study was to determineif3-week old male and female rats eliminate
PFOA from blood at arate different than that observed in 4- or 5-weck old rats. Male and female
postweaning rats at different ages were dosed with APFO, and the PFOA plasma concentrations
were compared at 2 and 24 hours post-dosing. At 24 hours after dosing, the sex difference in
PFOA climination in sexually mature rats was easily distinguished via the plasma concentration
of PFOA.) Urine was collected for 24 hours and analyzed for PFOA concentration. This study
was designed to evaluate limited Kinetic endpoints exclusiveofdeterminationof limination rate
constants.

MATERIALS AND METHODS

A. Test Substance

APFO was obtained from 3M (St. Paul, MN) and assigned Haskell Laboratory Number H-24921
upon receipt. Available information on the purity, composition, contaminants, synonyms,
hazards, and hazardous material classifications) were provided by the vendor and documented in
the study records and/or report.

B. Test System

Male and female Crl:CD(SD)IGSBR rats were obtained from Charles River Laboratories, Inc.
Raleigh, North Carolina. Animals for groups IV arrived as litters with dams. The Spraguc-
Dawley rat was chosen for this study becauseofthe extensive experience with this strain and ts
suitability with respect to longevity, sensitivity, and low incidenceofspontancous diseases.
Furthermore, the Sprague-Dawley rat has been used previously for toxicokinetic estingofPFOA
and other fluorinated test materials

Atthe time of dosing, ras were approximately 3, 4, and 5 weeksof age and the weight variation
did not exceed £20%ofthe mean weight by dose group and sex. Information on the cage labels.
included the Haskell animal number and an individual identification number assigned to cach at.
“The individual identification number was placed on the talof each ra by tatoo or tail mark.

Tho
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C. Animal Husbandry

I Housing

Upon arrival at Haskell Laboratory, rats were removed from shipping cartons and housed in
appropriate cages according to Standard Operating Procedures unless specified in the study
records. Rats were maintained under quarantineforat least three days unless approved otherwise
by the site veterinarian, had at least one recorded weight gain, and no abnormalities detceted.
After the quarantine period, rats were selected for study.

During pretest, dams were housed with their liters in polycarbonate pens containing bedding.
Throughout the dosing period with test substance, the rats were housed individually in
appropriate cages according to the SOP. During the urine collection period, rats were housed in
stainless steel wire mesh cages.

2. Cageand Cage Rack Change

Due to the lengthofthe study, no cage and cage rack changes were required.

3. Environmental Conditions

Animalroomswere maintained at a temperature of 18-26°C (targeted to 22-24°C) and a relative:
humidityof30-70% (targeted to 40-60%). Animal rooms were artificially illuminated
(uorescent light) on an approximate 12-hour lightidark cycle. Unless judged by the study
director or the laboratory veterinarian t0 have significantly affected the resultsofthe study, the
lative humidity and temperature ranges in the housing rooms were recorded but were not
included in the final report

4. Feedand Water

All rats were provided tap water ad libitum and fed PMI® Nutition International, LLC Certified
Rodent LabDiet” 5002adlibitum. Rats were not fasted prior o dosing due to thei age.

5. Animal Health and Environmental Monitoring Program
As specified in the Haskell Laboratory animal health and environmental monitoring program, the
following procedures were performed periodically to ensure that contaminant levels were below
those that would be expected to impact the scientific integrityof the study:
+ Water samples were analyzed for total bacterial counts, and the presence ofcoliforms, lead.

and other contaminants.

+ Samples from freshly washed cages and cage racks were analyzed to ensure adequate
sanitation by the cagewashers.

Certified animal feed was used, guaranteed by the manufacturer to meet specified nutritional
requirements and not to exceed stated maximum concentrationsofkey contaminants, including

—_—
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specified heavy metals, aflatoxin, chlorinated hydrocarbons, and organophosphates. The
presence of these contaminants below the maximum concentration stated by the manufacturer
were not expected to impact the integrityof the study.

“The animal health and environmental monitoring program was administered by the attending
Iaboratory animal veterinarian. Evaluationof these data did not indicate any conditions that
affected the validity ofthe study.

D. Pretest Period

Upon arrival at Haskell Laboratory, all ras were housed in quarantine. The rats were:
+ quarantined for at least 3 days.
+ identified temporarily by cage identification.

+ weighed at last 3 times during quarantine and once prior o initiationofexposures.
+ observed with respect to weight gain and any gross signsofdiscase or injury.
The rats were released from quarantine by the laboratory animal veterinarian or designee based
on body weights and clinical signs.

Rats that were accidentally killed or removed from study during the pretest period were discarded
without necropsy. Rats that were found deadorwere sacrificed in extrem during the pretest
period were given a gross examination to check for the presenceofdisease. The results were not
included in the final report unless considered significant to the evaluation ofte study.

E. Assignment to Groups

Rais were selected for use on study based on adequate body weight gain and freedom from any
clinical signsofdisease or injury. They were distributed by computerized, stratified
randomization into study groups as designated in the Study Design, so that there were no
statistically significant differences among group body weight means. Rats for groups IV were
also randomized by dam to ensure even distribution. The weight variationofselected rats did not
exceed 20%of the mean weight. The first 5 rat in each group were designated for sacrifice at
the 2 hours and the remaining raisin eachgroup were designated for sacrifice at 24 hours.
Each rat was assigned a unique 6-digit Haskell animal number and an individual cage
identification number. The last 3 digitsofthe Haskell animal number was tattooed on the tail of
cach rat. The Haskell animal number and cage identification number were both included on the
cage label.

Rais that were not assigned toa test group, including the dams from groups LIV, were released
for other laboratory purposes or sacrificed by carbon dioxide asphyxiation and discarded without
anatomic pathology evaluation, at the discretionofthe study director.

-_—
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F. Main Study

1 Animals

“The experiments were composedofthe following animal groups:

Grow Dos AseNumberorRan®
Male Femsle _(nghg Weds Days Male Female

t 1 0 3 aw 0
mow 50 5 aw 1
v vi 1 3 FT) 1
viv 4 3 ow 0
ix x 10 5 30010 10
x xn 30 5 500m 0

Animalswere1day from the get ag athGnofdosing. The actal age at
dosing was documented in he study records andlor fl report.

*S/sex/group sacrificed a 2 and 24 hours potedose for blood collection
“Given sa single gavage dose

2. Dose Preparation, Analysis, and Rates

The test substance was administeredas a single oral gavage dose. This route was chosen because
its the route most commonly used for toxicity studies of APFO. APFO was mixed with NANO-
pure waterto achieve the target dose concentrations. Dose levels of 10 and 30 mg APFOTkg
body weight were used with a dose volumeofapproximately 4 mL/kg body weight.
Dose was prepared on the day of use or rior to the day of use and stored under appropriate
conditions.

HPLC-MS methods were used to confirm PFOA concentration in the dose solutions.
3. Sacrifice and Blood Sampling

Rats were sacrificed by CO; asphyxiation and blood collected from the vena cava or by cardiac
puncture.

4. Experimental Procedure

Rats were obtained from the vendor and administered PFOA at dose levels described above.
‘Two hours after dosing, S ratssex/group ere sacrificed and whole blood collected. Whole
blood samples were placed into EDTA tubes and maintained on wet ice. Plasma was separated
by centrifugation and frozen at <-10°C until analysis.
“The remaining § rats/scx/group were placed in metabolism cages for urine collection. Urine was
collected for 24 hours after dosing. At 24 hours, all remaining rats were sacrificed and whole
blood collected. Blood was handled and separated as above.

-
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No rats were found dead or were sacrificed in extremis.

G. Supplemental Study

Four additional male and four additional female rats were added to groups V and VI. Two of the
male and twoofthe female rats were fasted overnight for approximately 12 hours before dosing
with test substance. Dose preparation and administration was the same as in the main study. Al
ats were sacrificed at 24 hours post dosing and whole blood collected. Blood was handled and
separated as above. HPLC-MS method was used to determine plasma concentrations of PFOA.

H. Analytical Methods

I. VerificationofDose Solution

Methods for verificationofdose solutionaredetailed in Appendix A.
2. Extraction of PFOA from Plasma for LC/MS Analysis

Plasma samples were processed by protein precipitation (PPT) using Isolute Array protcin
precipitation columns (Jones Chromatography, Lakewood, CO). A 0.5 pg/mL solution of
perfluorononanoic acid (Aldrich Chemicals, Milwaukee, WI) in acetonitrile (ACN) was used as
an internal standard for quantitation of PFOA. Plasma samples were thawed, and a 20 uL. aliquot
ofeach sample was applicd to the PPT array. The plasma samples were precipitated by adding
appropriate dilution rate volumes of ACN/interal standard solution to the PPT array. Dilution
rates, ranging from 1:10 (180 L of internal standard solution) to 1:200 (3980 of internal
standard solution), were utilized in orderto capture the sample concentrations within the standard
curve parameters. The array wasslowlyeluted under vacuum into a 96-well receiver plate,
centrifuged at ~3000 rpm for § minutes, and extracts were analyzed by LC/MS.

TT—————
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3. Instrumentation

System: Waters 2795 Liquid Chromatograph, equipped with quaternary pump, column
heater, and atosumpler

Detector: Quattro Micro Mass Spectrometer
Mode: MRM
Source: Negative Electrospray

IM 1 resolution: 100
HM resolution 100
Ton energy I: 10

Entrance: s
Collision: 2

Exit, 5
LM 2 resolution: mn
HM2resolution: u

Tonencrgy 2: 20
Muliplicr (V): 650
Capillary (kV): 20
Cone (V): is
Exiacor (V): 10
RF lens (V): 0
Source temperature: noc
Desolation temperatures 350°C

MS Method:
Mode MRM,2 transitions
Time: 0-100 min
EH 413.00 369.00

Duell: 025 sec
Collision energy:~~ 15¢V

cn 463.00» 419.00
Duel: 025 sec
Collision energy: sev

4. Chromatographic Methods

Method: Plasma concentration analysis
Column Waters Xterra MS C18, 2.1x30mm,2.5 umColumn temperature: Ambient
Mobilephases: A: 50mM Ammonium Acetate

B: Accioniile

Gradient: [memTwn]
eo—Ts
Cos7 0
Ceoee

100
0

Flow rte: 025 mLmin
Stop time: 10min
Injection volume: Sil.

Ts
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I Statistical Analyses

Group data is represented as Mean SD. Where appropriate, statistical significance was assessed
by the Student's test

RESULTS AND DISCUSSION

A. Dose Solution Analysis

(Appendix A)

‘The concentrationsofthe test substance in the dose solutions were verified by LC/MS method as
described in Materials and Methods, Section F. Standards for dose verification and the dose
solutions were prepared by different personnel. The determined mean PFOA concentrations of
the dose solutions were all within 20%ofthe targeted concentration (2.5 and 7.5 mg/m.
Appendix A). PFOA was stable in the vehicle for at least 5 hours.

B. Plasma Concentration of PFOA

(Tables 1-2, Figure 1, Appendices B-D)

Lo Male Rais

‘The PFOA plasma concentrations were notsignificantly different bysample time (at 2 and
24 hours) orby animal age (3, 4 o 5 weeks) at either 10 or 30 mg/kg. except at 2 hours and
5 weeksofage (p<0.01 based on the resultsofunpaired ttest at 99% confidence interval). In
some groups the 24-hour post dosing concentrations were higher, but this was not unexpected
due o the long plasma eliminationofPFOA in male rats.) Individual PFOA plasma
concentrations ranged from 21.00 10 48.85 g/mL for the 10 mg/kg dose and from 49.51 to
153.89 g/mL for the 30 mg/kg dose. PFOA plasma concentrations following a 30 mg/kg dose
were approximately 2-3 times higher than those observed following a 10 mg/kg dosc.

2 Female Ras

PFOA plasma concentrations were significantly lower at 24 hours post dosing (compared to
2 hours) in all ages and doses tested. PFOA plasmaconcentrations were also lower at 5 weeks
than at 3 or4 weks at both sample times and doses (p < 0.01). PFOA plasma concentrations
following a 30 mg/kg dose were approximately 1.5 to 4 times higher than those observed
following a 10 mg/kg dose.

Ee
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3. Supplemental Rats
Individual PFOA plasma concentration in the male ats were 64.95 and 30.00 pg/mL. fo the
fasted and non-fusted animals, respectively. PFOA plasma concentrations n the female rats were
68.16 and 26.54 ug/L forthe fasted andnon- fasted animals, respectively.
Ina prior study.” male and female rat PFOA plasma concentrations were measured at 24 hours
post-dosing following a single 10 mg/kg oral gavage dose. PFOA plasma concentrations arc
consistent withthe current study for both sexes at 5 weeksof age but not at 4 weeksofage (3-
‘week old animals were no previously measured). Th standard deviations are small in both
studies, indicating that both are internally consistent. The only known variation between the two
studies is whether th rats were fasted before dosing. The supplemental rats were added to
examine the effect of fasting on the PFOA plasma concentrations in 4-veck old rats Fasting
increased the PFOA plasma concentrations as expected but the nominal vales are diferent from
ither the current study or the prio study. Given the consistency in the S-week old rat PFOA
plasma concentrations, it appears that therisan unknown physiological variability in ats
younger than 5 weeks which impacts the pharmacokinetics of PFOA.

C. Urine Concentration of PFOA
(Tables 1-2, Figure 2, Appendices E-F)
PFOA urine concentrations differed significantly with age, dose and sex (p < 0.01). Female rats
had higher PFOA urine concentrations than males and the female PFOA urine concentrations
increased with age. Male rats showed the opposite with urine concentrations decreasing with
age. Both sexes had higher (25 to 6.5 times) PFOA urine concentrations at 30 mg/kg compared
1010 mg/kg doses. No attempt was made o quanify urinary output (volume) or standardize for
creatinine levels

CONCLUSIONS
Perfluorooctanoate (PFOA) plasma concentrations were measured in immature (3, 4 or weeks
ofage) rats following single oral gavage doses at 10 and 30 mg/kg. Plasma concentrations varied
significantly betwen experiments, especially when compared 1 a prior study with d-week old
animals. In the current study, male rat PFOA plasma concentrations are relatively constant in
male rats across age groups, varying only with dose level Female rat plasma concentrations
decreased with increasing age, but was only statistically significantly at the 30 mg/kg dose level.
PFOA concentrations in urine, while not normalized for otal elimination, indicated more rapid
urinary excretion in female ras at all ages. The plasma concentrations from the supplemental
group, however, are significantly diferent from the main study levels fo both male and female
ats. The plasma concentration variability in 4-weck old rats suggests an unknown physiological
variability in animals younger than 5 weeks. Asaresult the relationship between age and PFOA
plasma concentration is undefined in 3-4 weck-old rats following ora dosing with 10 or
30 mykg PFOA.

7



Ammonium Perflorooctanoste: Age Effcton the
Plasma Concentration in Posi-Weaning Rats Following Oral Gavage DuPon15302

RECORDS AND SAMPLE STORAGE

A sample of the test substance will be collected for archive purposes and retained at Haskell
Laboratory, Newark, Delaware. Specimens(ifapplicable), raw data, and the final report will be
retained at Haskell Laboratory, Newark, Delaware, or at ron Mountain Records Management,
Wilmington, Delaware.
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TABLES

EXPLANATORY NOTES

ABBREVIATIONS:

sD standard deviation
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Table: Plasma and urine PFOA concentrations in male rats dosed via oral gavage
with 10 or 30 mg/kg PFOA

Data expressed ss gn.
Plasma Urine

Age Dose _2iloursPostDose 24 Hours PostDose 24 Tiours Post-Dose
Group _ (weeks) _ (my Mean sp Mean sb Mean SD

' 5 10 am ao un 7m 957 ase
v hl 10 992 ads 29 sx as 2s
x s 0 632 6% we 360 as 236
m 3 30 206s 1278 Tale BB SI% 2886
vit 3 30 WA 1810 1081 Bas 2870 Iss
x1 5 30 e566 ISS Is a6 Is6s 624
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Table2i Plasma and urine PFOA concentrations in female rats dosed via oral gavage
with 10 or 30 mg/kg PFOA

Dats expressed as gm.
Plasma rine

Ase Dose 3liaursPoscuse 24 Hour PostDose 24 Hours PoscDuse
Group (week) mghe) Mem SD Mean SD Mem sD

: 3 1 wo sm mss sm war sesv 3 1 os wis mes 701 m2 15ax 5 1 B23 a Ue om wm dies
wos 50 sa 0s Ss Be wm
wid ow We 14d MOL 9% 102 297Xs ow se mes sa 19s i Suse
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Figure 1: Plasma PFOA concentration in rats following oral gavage with PFOA
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[C32 hours post dosing
| 324 hours post dosing

a Male plasma at 10 mg/kg (groups I, V and IX).
b Male plasma at 30 mg/kg (groups Il, VII and XI).
© Female plasma at 10 mg/kg (groups I, V1 and X).
d Female plasma at 30 meg (groups IV, VIII and XII).

-_—



Ammonis Praroocannie, Age Elson theiim Cone PostWain Ro Following Or Govage fr

Figare2: Urine PFOA concentration in rats followingoral gavage with PFOA
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APPENDICES

EXPLANATORY NOTES

ABBREVIATIONS:

L0Q limitof quantitation
sD standard deviation
SE standard error
%Cv percent coefficientof variation
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AmmoniumPefluoroociasosie: AgeEfecton he Pasa Conccatrationfo Post
‘WeaningRaisFollowingOralGavage

ANALYSISFORH:24921INDOSING SOLUTIONS
MedicalReseachProject Number 15339
HaskelSample Number: 21
Ansys] Report Number: DuPont 15302en

SUMMARY.
‘Dosingsoaions concentrations of 2, 7.5mg/m.of 24921werepreparedsd.coloctedfo aiformiy ofmixing/concrtraionverfictionandsbi nays(5
hoor roomemperaare)onAugust,2004. Iaddin 0mg/mL. (conv) sample was
submitedforanal with the ctofsamples.
Concenraionsof 24921inseparatedosing sluionswermeasuredby highperformance
iuichromatographytandemmss spectrometry (LC-MSIMS).

Thesuspension vehiclefo hestywas Nanopore water.
“The resus orH-24921samples preparedadcollectedonAugas 9, 2004indicted tha
he stsubstancewas atetargetedconcerns(x169% ofnomi), adequately
mixed (CVJessthan 10)andsablef thevehiclewhen held hours 3 oom temperatre
forall evs.

H25425was nt tected inthe 0mn. (onl) samples.
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Deron per
SAMPLESUBMITTAL
Dosingsoins comepions of 25, a7.mg.of 24921 weeprep sd
collected forwniormty of miingconcesonvention 15 sabi sty (hoor
oomcera)osAunt 3, 00. 1 bon,OL.(con)splwe bested
ornatewilh of ps.
‘Supesubmitedforelswer ralyed eda eywer ceivedanoswhen

is was dct.

Thessensionvicerhe dy was Neopur wee:

METHODS
1. AvsMens
+ ResorSampleAnlsia
Coca ihdvi sionssayseso 24921 romskvise(Nene weewseed teowvl(0.5mpl)and sh he 1.3mind)
coairhesyicslmed. Asockslion of A921was cpu in Nisopare
i, Forallconenaon eels, 0spropesie uo of hssition 0ocproximal1.2 me Gow). and 75mg(ugh) ofthetmeri]wasded 0 00 i.of
Nimopure war Allcoveyspieswee hen ines or pesoofoes eionvehicle.Tosamples weeGenprocsedandanya oese arnt 5
Goingsane smsconcions.
b. DosingSuspemionTrsmens

Exch dosing sample(05mL)was ited 0 100ml with Nanopore waterad isedoietg 124921 in he aspen. Thedosing amples wee terliedwithNiopure vier0 expectedconcernofscsialy 00000 mg/l. pcr 0
SosyBeelf duos,hmesoranhOmg supe(ride)wsaed chssie ge kvl flconcern,of eel.
Santosetsnl pis.
Samplesbi foslswereany he ay he lions werrcvadfox
henredswsnn.
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Doe1530 A Pages
©. CumsiogaphicConditions

Lassiestruant ot Alice795HPLC.
Cole: ZoraORCS. 2.1 mmx 150m,

smFlow Rae: mimi
Injection Vola: 2p
ColumTempers: 35°C
Color Switch: 50miter
Mobile Phase: 015%AccActicin

Greet
Tine (nia) % Ackonicle50 s

05 iio 0
50 »
51 58s s

MSounmetersTree MiconssQuro MicoTandemMS
onion ce: Eicon(ES)segatveonCopleyvlage 2
Cone Votage: svSous Tengen: 120°
DevanTope: 350°
Sean tion: PFOA: 413 ni pret) 0360 ieGnghr)120CPFOA: 415 ls (pare) 0.370 is (Bagh)

RetinTir:of PFOA an 1.245'C PRON:appexizmaely3.3mines 20sfection)
4 CaibraionsdQunitation
A stocksolution of Avalytcal Standard (APFO, H-22703.265, 00% page) was nade in
acetone. Appropeise aliquot ofte sce were ited with Nanapurewartake
calibrationsandardsthatbackedtheargsconcricationof hediedsplsluts.
Before thesealiquotwer brought o volume, a propresmocnsof meal tndacd (12
°C perooroctno acid)was added.
Analysisof H.24521wasbybigperfomance liquidchromatogaphyfndemmass
Spectrometry (LC-MSIMS). Negative.onlctoepray is uedto peers negatoely chardIn FEGA ess lcdwie Since lorsdid
ingargon,a fragment insmonitored. 1.261-C perfsoooctanoicid ed 1

{ntrnal anda.Triphcate ejection of spl solutions ndcbbestion dirds
Solutionsweremacean peak areaswerecalcd cectroniclly.
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Ondo 530A Pg
“Theclbationcovewasgered by Fegrssion nals singhepeakaeaifro he
anlyical standardsn he ternal stand (fe10 Fig 1). Daforestsolutionswere
Compared othecalibrationcurves to cvalat th concataions of he 24921
“Testsubstanceuriformity nthevehicle wasevaisted by calculatingth coefficientofverison
(CV. = standarddvistiolean 3100of the measuredconeaiaions of he duplicatsamples
(ifortofmixingconcentrationverifcatios) or cachdosinglevel. Acoefficientof
vasiaion of esthnorcual 010% isthe standardcronotHaskellLaboratory for
accepabledsrbutonof he estsubstanceroeghotthe sation.
“Themen eslof heccmccationvrfcatonsamples (3 = 2) forcach dosing eve was wid
0dete thconcentrationof he etsubstance forthe respectivedos levels.

‘Subility was vladby wing the ean satofth foriyofminiglConcentraion
Veritonsamplesa he baseline fo comparingthe orespondingsabi ess.

THe
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Dafoe1550 Age
ANALYTICALRESULTS
A. Chromatography
24521 ltdfromtheHPLCcol 8rescved eskwitharetntonte of

approiaely 3.5minutes 2D L injections) for thenegative ion.RepresentativeLC-MS/MS
Chromatograrshown nFigres 2(a).Tetsubstance was notdecid nt 0m/l.
contro. Thiswas determinedby comparisonofhediluentwewihandwithou tema
standardagain he Omg.contro containing internalstandard. Referto Figure 2 0 ©).
B.RecoverySamples
Deadslatress ofrecovery samples aresummaizedin Table .The cased
concetraion of 24921forthe 2. mg/mL. evelwas97.3%of oninal.The measured

concentration ofH 24921forthe 7.5mg/mL evelws 102.1%of nominal.Basedontisdt,
{beanalyticalmethodperformedsatisfactorily ovrthe nieconcenraion ang or thesy
.Uniformity of Mising/Concentration andStabilitySamples

Analytical resus rom ding sionscollectedonAugus,2004sndsnalyzed or
iformityof ising/Concenrationvefcuion a-ha roo temperatesabi ae

Shown iAppeadia<,Table I adSurimaryTb |.
“The followingablesummaries the resusfousiformityconcentraonve fication and
stabilityanys For hissamplingdyofthe H-24521preparation.

Sel ema Wael Ver TV:
Somes (5) Nema

5aspinsmi Coemion 0 so = wm
5 amam wis 3 mm
iS seen hes 3 wa

+ Vesoo of heGisame.b Suplscmtemper.© Diroefeted.Repo rhswebs cpuionof eitws ithno he esi io nd Con 1 ed idwin. SrFraz-o
“Therusfor F-24921 samples preparedsndcollectedonAus 9,2008indicatedthtthe
{estsubstancewas theaged Concentrations (= 16.9% of nomial. adequtelymixed (CV124s than10) ndtbl nthevehiclewhen held Bours oor temper fo levels
Tet substancewa notdeedinth 0mpmsamples.
E. Conchusion
Resols roteanalysisof theH-24921 dosingsolutions foctestdyindicatetat he est.
substance wasmike propery(CV less than 10), hoetarievs (+20%of ome)and

abe derthecondomsoftestody. Test sbstsoewasnokfound he 0gl.samples.
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Deis Acres

Tube.Becoery of 24921AddedtoDoin Veice
Supe ng i221 =

Tommi Mossad Nomana
Recon 245 16 ion

oTry ge nS ed A.
1 Bip rn fm itnprepnionof very ge.Thecg covey plesean pedoe ar es

Tite0.Use of MapCosa Vermin sfSul of 2472iDigShion.Sa Seen Ton
ime em Nem emShop or

UntoCo a son -
" 2s 2 fon as m hdMa®: 1103 aissx)va“ 2s i ssa 73 15 laxMei®: 8572016 rooii

Son© 25 206 nt35 i iisTr i,Bp ds i0i iid omee mi Soe eeerrenaca rhrt (prc, ta odie,hic ol.TS©SHEET mop.

-_—



Ammonium Pecfluorooctanoate: Age Effctonthe
Plasma Concentration inPost- Weaning Rats Following Oral Gavage DuPont-15302

Dn 1530 A ge

Figure
‘RepresentativeAsaivic)Calibration Curves:

® amtees
‘Equationforthe fted line:
Y=0353647+912.578 *X

0 ReSquared = 0997699

3° |

i ® |
.

°
om | ob ok | om obs os

Concentration, ppm

Figure 1: Caibrationcurv showinglinea i ine) replicatepeakre ati squares)
fo calibration slctiosof 22703265(PFO AnalyticalStandard)ded
vithNepopure weerandmax cheove 3conceniration rags of
9005100051 ppm.
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Dap 1530AN get
Figure

Representative LOMSMSChromatographyChromatograms

Fig 2a: ReprsctaieLOSShroasogamof Naopars wir(mp ea) ed ae.
sly. NeaienPFOAretintei sproionicly 3.5mais.

fe esain oetywithemsada.Negative PFOArtninie apprviely55 mins.
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Due15 ae
Figure2contiousd)

RepresentativeLOMS/MSChromatographyChromatograms

=RepetaineLOMSchevestog2focofEAT withttink.Negi SPROAcnnpny35 cis

Fie0RemainLCNSSvormogemof 2705165 PFOAsay Snir)(E30 pp wilhmesstdO31 pen Nee AFFOAricionire
pperiy33 ines.
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Don15302 AYPage 10
Figure2 (continued)

‘RepresentativeLOMSMSChromatographyChromatograms

Figure2: ReprenaiveLOS chrorsiogramof 1.5mg doin solutioniedto pois
concenruionof003pnof 24921forcgaieio PFOAwith cainie3.5
mite. ThemesereconcenationoftheFeserttnslaini .65mg.

Lscera =ti
Figure3:ReprsetiveLMSchiomiogram ofigh coverydosing sluion (1.45m/e)died

1 minalconcentrationof003ppmof 34721 fo negative on PFOAwithresticn
im sproriaiely3.5mioutes.Themeasiredconcesraionof herepresent Eeovsy
scionis 71 men
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Tiel
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N25 us

ee
Aap, 204
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Appendix B

PFOA Plasma Concentration Data - Males
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Time Post PFOA Plasma
Age Dose Animal Dose Conceniation

Group (weeks) (hours) Number (mg/kg) g/mL Mean SD
1 3 2 I 10 20 as a0
1 3 2 2 10 4430
1 3 2 3 10 39.80
1 3 2 4 10 4119
I 3 2 6 10 3685
Tr 3 2 8 30 3895 12065 1278
m 3 2 10 30 123.62
ji] 3 2 2 30 104.66
ut 3 2 15 30 113.53
i] 3 2 16 30 122.48 _
v T 2 51 10 3537 92 44
v 4 2 5 10 a3
v 4 2 5 10 3585
v 4 2 58 10 4554
v 4 2 61 io 39.70 ~
vir 2 52 30 179 740 1810
vii 4 2 55 30 8641
vii 4 2 36 30 131.53
vii 4 2 57 30 27.73
vit 4 2 & 30 12403
IX 5 2 9 10 2036 %32 68
Ix 5 2 100 10 37.00
IX 5 2 103 10 217s
x 5 2 105 10 2.09
X 5 2 107 io 2039 _
Xi 3 2 9% 30 5963 666 155
Xi 5 2 97 30 951
x 5 2 9% 30 58.10
xi 5 2 101 30 71.36
x1 5 2 102 30 89.69
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Time Post PFOA Plasma,
Age Dose Animal Dose Concentration

Group (weeks) (hours) Number (mpg) nl) Mem SD
T 3 2% 9 10 3523 un 78
1 3 2 13 10 21.00
1 3 2 1 10 36.13
1 3 2% 18 10 23
1 3 2 2 10 3649
ur 3 2 7 30 6530 76 183
ut 3 2 19 30 7680
nt 3 u 2 30 8005
ui 3 u zn 30 98.90

om 3 2 2s 30 4973
v [] 2 2 10 4004 CII
v 4 2 © 10 268
v 4 x 65 10 4732
v 4 2 3 10 4885
v 4 2 7 10 35.80
vii T 2% ot 30 1207 10081 1308
vit 4 u 6 30 106.94
vii 4 u 8 30 108.70
vii 4 u 7 30 96.60
vi 4 2 7 30 79.64
xX 5 2% 108 10 37.05 W060 36
xX 5 2 109 10 39.60
x 5 EA 110 10 052
x 5 Bi ns 10 3905
x 5 2 iis 10 4680
Xi 5 2% 106 30 98.30 386 2336
Xi 5 u ni 30 98.70
Xi 5 u n 30 103.53
Xi 5 2 13 30 153.89
xi 5 2 ua 3 11488 _
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Appendix C

PFOA Plasma Concentration Data - Females
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“Time Post PFOA Plasma
Age Dose Animal Dose Concentration

Group (weeks) (hours) Number (mg/kg) g/ml) Men SD
[ 3 2 26 10 20.64 387 ST
on 3 2 27 10 37.87
[i 3 2 31 10 4590
n 3 2 33 10 3863
n 3 2 38 10 373
Ww 3 2 5 30 96.95 886 1050
wv 3 2 30 30 89.64
v 3 2 2 30 7441
v 3 2 3s 30 90.13
v 3 2 36 30 7.18
vi 4 2 7 10 27.69 288 11s
vi 4 2 10 3105
vi 4 2 7 10 1927
vi 4 2 n 10 991
vi 4 3 8 10 21.48
iif E] 2 76 30 103.54 8067 1410
vit 4 2 8 30 67.98
vi 4 2 ® 30 70.38
vin 4 2 ES 30 79.15
vin 4 2 84 30 $228
x 5 2 122 10 44.00 BB 74
x 5 2 24 10 2.66
x 5 2 126 10 33.88
x 5 2 127 10 30.08
x 5 2 128 10 3451
XII 5 : ny 30 7817 5690 29.66
xi 5 2 ng 30 9861
pt 5 2 120 30 3555
xi 5 2 21 30 3486
xu 5 2 12s 30 3730 _
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Time Post PFOA Plasma
Age Doss Animal Dose  Conceniation

Grow (weeks) (hous) Number (mye) ml) Men SD
[ 3 2% I 10 [5] 1355 38
n 3 x “ 10 1370
n 3 x 6 10 1376
i 3 x 49 10 1938
i 3 2 50 10 1208
v 3 2 37 30 3625 Sia el
wv 3 pl 39 30 51.05
wv 3 pl «2 30 229
wv 3 2 pe 30 7143
Iv 3 2 I 30 3613
vi fl u 79 10 1663 98 700
vi 4 2 81 10 25.20
vi 4 2 8 10 24.04
vi 4 2 91 10 767
vi 4 2 94 10 239
vil E 2% 86 30 37.70 B/OI 990
vin 4 2 7 30 3931
vin 4 2 88 30 21.62
vit 4 i 9 30 17.32
vit 4 2 9 30 2009
X 5 2% 130 10 249 [ET
x 5 u 31 10 092
% 5 u 132 10 036
x 5 2 133 10 1.00
% 5 2 137 10 202
XI 5 2 129 30 061 342 195
xu 5 2 134 30 553
xu 5 2% 135 30 433
xu 5 2 136 30 433
xu 3 2 138 30 230
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Appendix D

‘Supplemental PFOA Plasma Concentrations
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PFOA Plasma Concentration
Animal (ng/ml) Mean sn

Fasted Male 8428 6495 234
Fasted Male2 562

Fasted Female s820 616 110
Fasted Female2 wis

NonFasted Male 3 2981 3000 028
Non-Fasted Male 4 3020

Non-Fasted Female 3 3194 2654 764
Non-Fasted Female4 2014

Note: All animals were 3weeks ofage and receivedasingle 10 gi dose. Plasma samples
were collected 24 hourspost dosing.
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Appendix E

Urine PFOA Concentration Data - Males
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PFOA Urine
Animal Concentration

Group Age (weeks) Number Dose (mgh) (ug/ml) Mean SD.
1 3 9 10 926 957 436
1 3 13 10 1621
1 3 1 10 341
1 3 18 10 197
1 3 x 10 697 .
ur 3 7 30 2.69 5176 2586
ut 3 19 30 71.90
ut 3 2 30 80.97
m 3 2 30 NS
m 3 2 30 3048
v ] @ 10 on 5 245
v 4 © 10 362
v 4 65 10 545
v 4 66 10 585
v 4 0 10 701
vii ] 6 30 1632 570 884
vii 4 6 30 255
vii 4 8 30 1099
vii 4 7 30 5817
vii 4 7 30 3547
IX 5 108 10 278 0 236
x 5 109 10 404
IX 5 no 10 235
Ix 5 ns 10 285
IX 5 16 10 810
XI 5 106 30 20 i565 on
Xi 5 ni 30 1375
Xi 5 2 30 2561
x 5 us 30 1746
x1 5 ua 30 10.16

NS = 00 urine sumple was produced by the animal.
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Appendix F

Urine PFOA Concentration Data - Females
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PFOA Urine
Animal Concentration

Group Age (weeks) Number Dose (mgkg) (agin) Mean sD
1 3 [0 10 1759 217 895
1 5 “ 10 1936
n 3 © 10 1004
it 3 9 10 un
It 3 50 10 3411 >
v 3 3 30 116.09 9489 2636
wv 3 39 30 8367
wv 3 a2 30 95.85
wv 3 5 30 56.68
wv 5 4 30 122.17
vi 7 10 521 526 1527
vi 4 81 10 7.16
vi 4 8 10 679
vi 4 91 10 4737
vi 4 % 10 1379
vir T 86 30 12555 Toe 2897
vin 4 8 30 6035
vit 4 8 30 9084
iit 4 90 30 13116
vit 4 92 30 112.68
x 5 130 10 4104 77 266
x 5 131 10 2385
x 5 132 10 89.76
x 5 133 10 5289
x 5 137 io 4131
XI 5 129 30 99.53 m6 5136
xn 5 134 30 lL
xn 5 135 30 55.41
xu 5 136 30 175.44
xu 5 138 30 17425
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