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Perfluoroostancic Acid:
Lactaional and Placental TransportPharmacokinetic StdyinRts DuPont13305

INTRODUCTION

The testsubstance, Perfluorooctanoieacid,is surfactantinindustrialprocesses.Inrat‘metabolism studies with PFOA, whole body eliminationofthe compound was found to be much‘more rapid in females compared to males following oral dosing, however, available data on thetransport concentrationsofthe test material when administered to pregnant females is limited inscapeandthreisno existingdaaontheconcentrationofthe testmaterial transportedviathe‘milk from lactating females.(

OBJECTIVE

‘The objectiveofthisstudyis to evaluate the concentrationsofPFOA in maternal milk and bloodplasm, placental, embryonic, feal, and neonatal tissue(s) following repeated oral dosingofthedam at three concentrations.

SPONSOR AND TEST FACILITY

‘This study is co-sponsoredby3M, St. Paul, Minnesota, and E.I du Pontde Nemours andCompany, Wilmington, Delaware. The sponsor's approval was cffective the date the sponsorauthorizedtheworkonthe contract. Thestudy willbeconductedat HaskellLaboratoryforHealth and Environmental Sciences, E.1 du Pont de Nemours and Company, Newark, Delaware.

REGULATORY COMPLIANCE

“This study will be conducted in compliance with all applicable Good Laboratory PracticeStandards, which are consistent with the OECD PrinciplesofGood Laboratory Practice (asrevised in 1997) published in ENV/MC/CHEM(98)17andMAFF JapanGood Laboratory
Practice Standards (59 NohSan Number 3850.54
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Pertvorooctanci Acid:
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STUDY DESIGN

‘The study design is as follows:

— Dose Suspension Concentration Time-Mated
Group _(mg/kg/day)® (mgmL)* Females

I 0 0 20
in 3 06 20
m 10 20 20
v 30 50 20"TF Formulationsof test ubsance i dloizedwaterwil os admired aosdailybyoral gavage tadoing volume of mg.b Toachievotheseconcentrations of activeingrdiet, theformulationswill boadstd orsamplepar 04).© Thecontrol group imalwill ceivevehicledeionizedwate onlyatSig.

A. Dose Group Subsets and Dosing Schedules

Female Female Female Female
SubsetA  SubsetB  SubsetC  SubsetD
Dose Days Dose Days Dose Days Dose DaysGrowp 4-106 4-156 4-216 4g-2ipp>

I 5 5 5 s
I 5 5 5 5
i 5 5 5 5
v 5 5 5 5Gee

b Posen

‘Thefirs 5animalsin eachgroup willbedesignatedas SubsetA,thesecond 5 as SubsetB,thethird §as subset C, andtheremaining 5as SubsetD.

B. Selectionof Dose Levels

Dose levels selected for this study were based upon the resultsof a two-generation reproduction
studyin ats.” Groupsof30maleand30femaleratsweredosedbyoralgavageat0,1,3,10, or30 mg/kg/day for approximately 70 days before cohabitation. Dosing ofthe PO females.continued throughout mating, gestation, and lactation or approximately 112 days total, With theexceptionof significantlyreduced kidneyweight andkidneyweight to terminal body weight and0 brain weight ratios, no test substance related maternal toxicity was observed at doses up to30 mg/kg/day. Offspring mortality, attributed to failure to thrive, was observed in F, generationweanlings at 30 mg/kg/day.
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PerfluorooctancicAcid:
Lactaionalaad Placental TransportPharmacokinet StdyinRts Dupont13309
C. Gestation Subset Sacrifice Schedule And Sample Collection

Terminal
Subset Sacrifice Samples CollectedA" 10Gafterdosing Matemal Blood, Amniotic Fluid, Placents, WholeEmbryosB  15Gafter dosing Matemal Blood, Amniotic Fluid, Placentas, WholeEmbryos€ 21G after dosing Mstemal Blood, Amniotic Fluid, Placentas, Whole fetuses, FetalBlood— Bod00000

+ Maternal blood semple volume 0.5mLper animal collected in tubes containing heparin
+ Amniotic Fluid semple minimum volume approximately 100 uL collected in glass tubes
+ Fetal blood sample minimum volume approximately 100 uL collected in tubes containingheparin

+ All embryos and fetuses collectedincryotox tubes

D. Lactation Subsct Sample Collection And Sacrifice Schedule
Numberof Maternal | NumberofPupsfor PupSubset D Females/Litters Samples Terminal Sacrifice SamplesDay 3ppafterdosing S/goup Milk, Blood Minimum of1perlitte?~~ BloodDay 7p afterdosing Slgroup Milk, Blood Minimum of1 per litter BloodDay l4ppafterdosing ~~ Slgroup Milk, Blood Minimum of I perlitter BloodDay21pp-after Sigowp Milk,Blood Minimumof1 perlitter Blooddosing!

a An the discretion of thesadydirecor, he amberofpapssacriiced aybe creased enerefisample volumes for analysis
b Matera Terminal Sacrifice

+ Maternalmilksampleminimumvolumeapproximately 100 uL collectedin glasstubes
+ Maternal blood sample volume 0.5mLper animal collected in tubescontaining heparin
+ Fetal bloodsampleminimum volume approximately 100 uL collected in tubes containingheparin

afc_— os
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Perfivroocianoic Acid:
LactatonalandPlacentalTransport Pharmacokinetic Studyin Rais DuPont13309
MATERIALS AND METHODS

A. Test Substance

1 ldentification

“The test substance will be obtainedfrom3M, St. Paul, Minnesota, and was assigned HaskellLaboratory Number H-24921 upon receipt. Available information on the purity, composition,contaminants, synonyms, hazards, and hazardous material classifcation(s) will be provided bythe vendor and documented in the study records and report.
2 Purity

‘The vendor reported purity was 95.2 %.
3. Test Substance Stability

‘The stabilityofthetestsubstanceoverthecourseof thestudy willbeconfirmedbypurityanalyses conductednearthe beginning and endofthe study.

B. Vehicle

‘The vehicle will be Nano-Pure® water.

C. Test Substance Administration, Preperation, and Sampling
1. Administration

“Thetest substancewillbeadministeredbyoralgavageoncedaily a adosevolume of 5 mL/kg,Animalsassigned togestationsubsetsA,B,and C,wilbedosedfor7,12,and 18daysrespectively. Animals assigned to the lactation subset (D) will be dosed for approximately47 days. Females in the processofdelivery or showing signs ofdelivery will not be dosed. Dose‘volumes will be adjusted daily based on body weights
2. Preperation

Solutionsofthe test substance in the vehicle will be prepared daily and stored at roomtemperature until used. The methodofmixing the test substance with the vehicle will bedocumented in the study records.
3. Sampling

Samplesofcach test solution (spproximately 3 mL) wil be taken 3 times during the study. Ifnecessary, additional samples may be taken atthe discretionofthestudydirector or designee.

6EE
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Perfiorooctanoic Acid:
Lactatooal and Placental TraasporPharmacokineticStudy inRats DuPont 13309
Analyses will address concentration, homogeneity, and stability. Sampleswill be submittedshortly afte preparation to the Analytical Group at Haskell.
+ Analysisofthefirstsamplingwillbetakenfromdosepreperation nearthe beginningofstudyand will address uniformityofthe mixture, concentration, and 5-hour room temperaturestability.

‘Three independent samples from each test solution will be collected. One sampleof thevehicle and 2 samples from cach test suspension will be analyzed immediately aftersubmission. ‘Thethird sample will be held or5 hoursat room temperature, then analyzed forstability.
+ Forthesecondand thirdsamplingstaken romdosepreparationnearthemiddleandendofthe study, analysis will address concentration.

Samplesofthe vehicle and 2 samples from each concentrationofthe solutions will beanalyzed immediately folowing submission to verify concentration.
If samplescannotbe analyzedatthespecified times, theywillbefrozenuntil analysescanbeconducted. On days samples are taken, the solutions remeiningafterdosing willbe stored in therefrigerator for additional analysis. The analytical method used will be documented in theAnalytical study records.

D. Animals

1. Species (Strain)
Crl:CD¥SD)IGS BR rats

2. Reason for Selection
Therat wasselectedfo tisstudyasiti apreferredspeciesforreproductive toxicitytestingasrecommended by the guidelines. The Crl:CD*(SD)IGS BR strain was selected based onconsistently acceptable health status and on extensive experience with this stein at HaskellLaboratory.

3. Description

Eighty nulliparous, time-mated females, will be received on July 8, 2003 (60 females) andJuly 11,2003 (20 females) from Charles River Laboratories, Inc. Raleigh, North Carolina, Thelocation ofthe supplier (city/state) wil be documented inthe study records and final report. Therats for this study were requested to be 63 days old and bea 1dayofgestation (dey 0G) uponarrival. This age corresponds to an estimated weight rangeof 201-225 grams according to thevendor; however, the weight rangei not a factor for the purposesofthisstudy and, therefore,deviations outsideof this range are expected not to have any impact on the study.Bodyweights

27.EE
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Perflsorooctanoic Acid:
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onthedaytheratsaremated, day 0G,willbesuppliedbythe vendor.Theday0Gbodyweightswill be documented inthestudy records andprovidedinthe final report
Each rat is assigned aunique numberandidentifiedwith an AVIDMicrochipimplantbythesupplier prior to shipping. Upon receipt, each animal wil be assigned a Haskell animal number.Both the Haskell animal number and unique vendor animal numberwill be recorded on eachcage card. A master list ofuniquevendor numbers, Haskell animal numbers, and corresponding‘unique AVID Microchip implant numbers will be maintained with thestudyrecords.

E. Animal Husbandry
1. Environmental Conditions

Animalroomswillbemaintained at a temperatureof 18-26°C (targeted to 22-24°C) and arelative humidityof 30-70% (targeted to 40-60%). Animal rooms will be artificially illuminated(fluorescent light) on an approximate 12 hour light/dark cycle. Unless judgedbythe studydirectororthe laboratoryveterinarian to havesignificantlyaffectedtheresults ofthestudy,therelative humidity and temperature ranges in the housing rooms will be recorded but will not beincluded in the fina report.

2. Housing
All rats will be housed individually in stainless steel, wire-mesh cages, suspended shovecageboard until sacrificeor day 19G. Females selectedforthe lactation subset (D)will behoused inpolycarbonatepanscontainingbeddingmaterialonday 20Gthroughday21pp.

3. Food

Allats willbeprovidedtapwaterandpelletedPMI® NutritionIntemational, LLC CertifiedRodent LabDiet® 5002 ad libitum.
4 Water

‘Water from United Water Delaware wil be available ad libitum,
5. Animal Health Monitoring

As specified in the DuPontHaskellLaboratoryanimal health and environmental monitoringprogram, the following procedures are performed periodicallyto ensure that contaminant levelsare below those that would be expected to impact the scientific integrityof the study:
+ Water samples are analyzed for total bacterial counts, and the presenceofcoliforms, lead,and other contaminants.
+ Feedsamplesareanalyzedfortotal bacterial,sporeandfungalcounts.

-_—
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Perflaorooctanoic Acid:
Kactaions ndPactTranspo Pharmacokinetic SeyinRats Dubos 13309
+ Samplesfromfreshly washedcagesand cageracksareanalyzedtoensureadequatesanitationby the cagewashers
Certifiedanimal feedisused,guaranteedbythe manufacturer to meetspecifiednuttitionalrequirements and not to exceed stated maximum concentrationofkeycontaminants, includingspecifiedheavymetals, aflatoxin, chlorinated hydrocarbons, and organaphosphates. ‘Thepresenceofthese contaminants below the maximum concentration stated by the manufacturer‘would not be expected to impact the integrityofthe study.
heanimal health and environmental monitoringprogramisadministeredby theattendinglaboratoryanimalveterinarian.Dataaremaintainedseperatelyfrom studyrecordsandmaybeincluded in the final report at the discretionofthestudydirector.

6. Quarantine
Rats willbe quarantined according to procedures outlined in Haskell Laboratory SOP LAOO3-P,and then released for the study upon approval oftheLaboratoryAnimal Veterinarian or 2designee.

Rats that dic or are sacrificed in extremis during the quarantine period will be necropsied tocheck for the presenceofdisease. Dependent upon these findings, further diagnostic proceduresmay be employed atthe discretion ofthestudydirector, the pathologist assigned to the study orthe laboratory veterinarian.

F. Randomization
Uponarrival, dams will beassignedtolotsaccordingtotheirgestationday.Then,they willberankedwithintheirrespective lot onthebasisofdayOGbody weightsandassignedtocontroland experimental groups by random sampling from the ranked list. The distribution should resultin mean body weightsforall groupsthatare notstatisticallydifferent(p > 0.05). Damsthat lose:excessive weight or appear ill prior to the statofdosing will be removed from the study.

G. Adult Female Rats
1. In-ife ObservationsofFemales

a Body Weight
Bodyweightswillberecordedonthedayaferarrival anddailyuntilthe end ofth study.

2. Clinical Observations
Clinical observations will be recorded on the day after aiva and daily until the endofth study.

9._—
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H. Gestation Procedures
Onday 10,15,and 21G, animalsassignedto SubsetA, B,andC, respectively,wilbe euthanizedby carbon dioxide inhalation. For each female with visible implantation sites, the intrauterinelocationofeach embryo (Day 10 and 15 G) or fetus, and implantation type (live or carlyresorption) will be recorded. A gross examination ofmatemal viscera will be done and lesionsnoted will be retained for further examination at the discretionofthe study director. Bloodsamples from each dam will be collected from the vena cava approximately 2 hours(#30 minutes) post-dose and processed to obtain plasma samples. Amniotic fluid from eachimplantation site, and all placentas and embryos/fetuses will be collected. On day 21G, fetuseswill be euthanized with an overdose injection (ip)ofsodium pentobarbital and fetal bloodsamples willbe taken from a transversecutmadetothecarotidartery.
Femalesthatdie oraresacrificedin extremis during thegestationorperiod willbe necropsiedand a gross postmortem examination performed. Lesions willbe retained at the discretionof thestudy director, the pathologist assigned to the study, or the laboratory veterinarian. Damcarcasses will be discarded.

I Lactation Procedures

‘The day when delivery is complete is designated day 0 postpartum. At each examination period(days 0,3, 7, 14, and 21 postpartum), offspring will be individually handled and examined forabnormal behavior and appearance; any dead, missing, or abnormal pups will be recorded. Live‘and deadpupsineach liter willbecountedbysex es soonaspossibleaferdeliveryiscompletedand litter weights will be recorded. Dead pups will be discarded.
Ondays 3,7,and 14PP,animalsassignedto SubsetD,willbeanesthetizedbyIsofloraneinhalation. During administrationofanesthesis, milk and blood samples (orbital sinus) will becollected. Blood samples will be collected approximately 2 hours (+ 30 minutes) post-dose.Dams will be removed from their lttrs approximately 1-2 hours before the milking procedurebegins. Day3 litterswillbekeptwarm duringtheabsenceofthedamby the seofeither&circulatinghotwaterpad,heatedgelpacks,orheat lamp. Damswilbereturnedto their littersafter recovery from anesthesia.

Randomlyselectedpupsfrom thesedams will be euthanizedonthesamepostpartum dayswithan overdose injection (ip)ofsodium pentobarbital. Pup blood samples willbe taken from &transversecutmadetothecarotidarteryondays 3and 7orfrom thevenacavaonday 14PP.Maternal and pup blood samples will beprocessedto obtain plasma samples and pups will bediscarded.

On day 21PP, animals will be anesthetized by Isoflorane inhalation. During administration ofanesthesia, milk samples will be collected. Aftermilk collection but before recovery, dams willbe euthanized by exsanguination. Blood samples will be taken from the vena cava approximately2hours (= 30minutes) post-doseandthe damwil bediscarded. Randoralyselectedpupsfrom.these dams will be euthanized with an overdose injection (ip)ofsodium pentobarbital. Pup.
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PectuorootanoiAcid:
Lacttonaland Placental Traaspor Pharmacokinetic Stdy iRats Dupont13309
bloodsampleswillbetakenfromthevena cava. Matemalandpupbloodsampleswillbeprocessedtoobtain plasmasamplesanddamsandpupswillbediscarded.

SAMPLE ANALYSES

Samples will be analyzed for test material concentration by the HaskellToxicology group.Samples not requiring processing willbe stored at approximately -15°C as soon as possible aftercollection and until analysis, otherwise, samples will be stored under the same conditions uatilprocessing and analysis. HPLC-MS oranothersuitable analytical method will be used fo analyzesamples. The method used will be documented in the study records,

STATISTICAL ANALYSES

‘Group means and concentration data willbe represented as Mean + SD. Other statisticalevaluations may be performedifnecessary.

SAFETY PRECAUTIONS AND DISPOSAL OF WASTE MATERIAL
‘Good housekeepingprocedures willbepracticedtoavoidpotential healthhazards andcontaminationofdosing solution preparation facilites. To avoid skin contact, gloves will be‘worn when handlingeitherthe test substanceordosing solutions. In addition, the test substance.will be handled in a chemical hood. Dosing solutions will be prepared inproperly ventilatedareas. Animalcarcasses,foces,andunuseddosing solutionsanddietwillbeincinerated.

RECORDS AND SAMPLE STORAGE
Specimens(if applicable), raw dats, and the fina report will be retained at Haskell Laboratory,Newark, Delaware, or at Iron Mountain Records Management, Wilmington, Delaware.

STUDY PERSONNELpaewi)

Study Director: «SD»
«SDTitler

Analytical Evaluation: <
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@PTitlen

STUDY DATES

InitiationofTest Substance Administration July 11,2003

In-Life Completion Date: August 22, 2003 (Approximate)
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