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Protocol for Study No. T-6316.17, T-6295.21, T-7132.3; ST-41

Derivatives.

Study Objective:
Thisstudyisdesignedtogeneratespecimensforthe 3M EnvironmentalLaboratoryFluorine Analytical Chemistry Team to usefordevelopment and validation a method offeces metabolite analysis

Research Client: 3M Specialty Chemicals Division
3M Center, Building 236
Saint Paul, MN 55144

Sponsor: 3M Specialty Chemicals Division
3M Center, Building 236
Saint Paul, MN 55144

Study Location: 3M Strategic Toxicology Laboratory
3M Center, Building 270-3S-06 room SB314
Saint Paul, MN 55144

§ StudyDirector: AndrewM. Seacat, Ph.D.
Toxicology Specialist
3M Medical Dept. / Corporate Toxicology
3M Center, Building 20-26-02
Saint Paul, MN 55144
Ph.: 651-575-3161 FAX: 651-733-1773

Study Taxicologist. Deanna Lucbker, MS
Advanced Research Toxicologist
3M Medical Dept. / Corporate Toxicology
3M Center, Building 220-2E-02
Saint Paul, MN 55144
Ph: 651-737-1374 FAX: 651-733-1773

ProposedStudy Timeline:
In-Life Start Date: Monday November 22, 1999
In-Life End Date: Wednesday November 24, 1999

‘Thisstudy willbeperformedinthe 3M Strategic Toxicology Laboratoryunder adefinedprotocol and classified as a “ClassB Study” as explained in TOXSOP0950, Strategic:Toxicology Lab GLP Program Procedure.
.
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TestMaterial:
Den Hakes, Product Responsibility Liaison 3M Chemicals Division, has previouslyfurnished high-purity N-EtFOSE, PFOS and PFOSA to the Strategic Toxicology Lab.Identification:

Name:
« N-EtFOSE: Narrow Range N-Ethyl

perfluorooctanesulfonamido ethanol, FM-3923.© PFOS: Perfluorooctane Sulfonic Acid, Potassium Salt; CAS #
2795-39-3

© PFOSA: Perfluorooctanesulfonamide

Molecular Formula;
© N-EtFOSE: C8F17S02N(CH2CH3)CH2CH20H* PFOS: CiFi0SO;K"
© PFOSA: CiFisSONH,

Lot Number:
*  N-EtFOSE: Lots 30035, 30037,30039mixed and analyzed as‘one sample.
« PFOS: Lot #217
«+ PFOSA: L-10009

Parity:
© NEtFOSE: 98 % as determinedbyGC, GC/MS, “F-NMR, "H-NMRand DSC techniques (1),
© PFOS: >99% as determined by ’F-NMR (2).© PFOSA:

© AnalysisbyGCMSdetermined thatthestaring materialwasover
99% pure (3).

* Qualitativeand quaniitative composition results thatwerederivedfrom the single trial 'H/*F-NMR cross-integration analysis revealedthat the composition was 65.8% CF3(CF2)x-SO2-NH2 (Normalchain), 18.7% CF3(CF2)x-CF(CF3)-(CF2)y-S02-NH2 (Internal‘monomethyl branch), 11.2% (CF3)2CF~(CF2)x-S02-NH2(Isopropyl branch), 3.5% CxF2x+1-CF(CF3)-S02-NH2 (Alphabranch) and 0.28% (CF:):CCF2)-SO7-NH (t-Butyl branch)4).
* HPLC/MS characterizationof the PFOSA sample revealed 9,600ppmOf PFOS, 1,100 ppmofC;F1sSO;NH,, 510ppm of

‘CoF1sSO:NHs, 6,600 ppmof CoFigHSO;NH, 24,000ppm of
CuFsHSONH, 1,200 ppmofCF15H:SO;NH; and lower‘concentrationsofseveralother amides.Basedonthesumoftheimpurities, the purity ofthe PFOSA sample wouldbeapproximately96% (5).
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Stability: Documentation will be kept on file.
Storage Conditions:
Test materialwillbestoredtightlysealedatroom temperature.
Characteristics:
Information on synthesis methods, ‘compositionorother characteristics that definethe test material will be kept on file.

Animals:

Species: Rat
Strain: Sprague Dawley
Source: Harlan
Age at initiation of treatment: 9-11 weeks
‘Weight at initiationoftreatment: approximately 200-250g
Number and sex: 12 males

‘GROUP 1: control, n=3
‘GROUP 2: N-Et FOSE, n=3
GROUP 3: PFOS, n=3
‘GROUP 4: PFOSA, n=3

Identification: unique tail mark

‘Husbandry:
Housing:

Allratswillbeindividuallyhousedinwirebottom metabolismcagesto
allow for collection of urine and feces.

Diet/Water:
Harlan Teklad LM-485 Mouse/Rat Sterilizable Diet, supplied by Harlan
‘Tekdad, Madison, WI, and tapwaterwill be provided to allratsadlibitum
throughout the study.

Environment:
Environmentalcontrolsforthe animal roomwillbeset tomaintain a
temperatureof 72 + 3°F, humidityof30-70%, aminimumof 10exchanges
ofroomairperhourand a12hourlight/darkcycle.

Dose andDosing Procedures:
Methodofadministration/Dose preparation:

Allrats willbedosedviaoralgavage ondayzeroofthestudyusing a
volumeof 5 mldosingsuspension /kgbodyweight.Ratsingroup2wil
receive asingle400mg/kgdoseofN-EtFOSE,ratsingroup3willreceive

asingle100mg/kg doseofPFOSandratsingroup 4 willreceive asingle
100 mg/kg doseofPFOSA. Uniform suspensions of N-Et FOSE (8%; 80mg/mL)andPFOS (2%;20mg/mL)willbepreparedin2%Tween 80
using a 15-mltissue grinder. Re-suspensionofPFOS and N-EtFOSE
solidswillbeperformedwith Sstrokesofthetissuegrinderpestelbefore
‘eachsampleisdrawn-upinthesyringefordosing.
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PFOSA (2%; 20mg/mL)willbepreparedby dissolvinginacetone, then‘ forminganemulsion in 2% Tween80to a finalconcentration of 1%acetone, 2% Tween 80. Re-suspensionof PFOSA solids will be performedbypumpingtheemision through thesyringeimmediately before dosing.Asingle $5mi /kgbodyweightdoseof vehicle willbeadministeredviaoralgavageto rats ingroup 1 ondayzeroofthe study. Twooftheratswilreceive2% Tween 80and 1 willreceive amixtureof1%acetone/2%Tween80.

ObservationofAnimals:
Clinical Observations:

Eachanimalwillbeobserveddailyfor mortality andmorbidityand notablefindingswillberecorded.Additional findingswillberecordedas theyareobserved.
Body Weights:

Eachanimalwillbe weighedimmediatelypriortotreatmentandimmediatelypriortoeuthanasia.
Frequency and NumberofAnimals:

‘Onecontrolandone PFOSAratwillbesacrificedonday 1 postdose. Allremaining animalswil be sacrificedonday2-postdose.
SpecimenCollection & Analysis:

MethodofSpecimenCollection:
Urine and feceswillbecollectedfromeachmetabolismcage ondaysoneandtwopostdose. Theinitialvolumeofurinewillberecorded,the sidesof the urinecollection apparatus willbe washedwith 5-10 mldeionized‘waterandthe finalvolumeofurinewilberecorded.Dailyfeces weightwillberecordedforeachanimal.

Animalswillbe euthanizedby CO;andgrossnecropsy performed.Duringnecropsy,blood (x 6mi) willbecollectedviatheabdominal aortaandtransferredto blood collection tubes without anticoagulant. Blood sampleswillbeallowedto clotfor aperiodof 15to 30minutesatroomtemperature,andtheclotwill be spundownina centrifugeat 1100x gforminutes.Theserumvillbetransferredtolabeled1.5 mlmicrofugetubesandcentrifugedagain at 2000 x gtoremoveanyremainingredbloodcellsEachserasamplewill then bedividedinto 2aliquots,transferred to aseparatelabeledpolypropylenemicrofiigetubeandfrozenindryice. Onealiquot willbeusedfor metaboliteanalysis andtheotherforbiochemicalanalysis.Eachliverwillbeexcisedandweighed.Theliverwillbeflashfrozeninliquid nitrogen. A smallsection (approximately 3 grams)willberemovedandstoredat ~70°Cformetabolite analysis. The remainderwillbestoredat-70°C for biochemical analysis. Kidneysfrom animalssacrificedonday2-postdosewilbeexcised, weighedandflashfrozeninliquidnitrogenforfuturebiochemical analysis.
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, Specimen Handling:
Allurineandfecesandtheserum and liverformetabolite analysiswillbetemporarily stored at -70°Cinthe Strategic Toxicology Laboratory. Foranalysis,thesesampleswil bepackedindry iceandshipped to:

KrisHansen, Ph.D.
3MEnvironmental Technology andSafetyServices
935 Bush Avenue
St. Paul, MN 55133-3331
‘Telephone No.: 651-778-6081, Facsimile No.651-778-6176.

Allkidneyspecimensandtheremainder ofserumandliver willbekeptintheStrategic Toxicologylab forbiochemicalanalysis. Thesespecimenswill be storedat -70°C.

Themumber,type,anddateofspecimenstobegeneratedforanalysisareasfollows:

TABLE 1 Specimens for EnvironmentalLab
‘Specimen.

Emvironmental Urine 112—T3015]LebSpecimens  [Fews [12 Tio [2][sem 12ToT,[ve To To Ti]StrategicTacLab[Sem [2 Tyo 1, |Specimens [ve 7ToT][Kio 7 Tio Tio]

DataAnalysis:
Allesuitswillbeprovidedforinclusioninthe finalreport.
Responsibilities:
Deanna LuebkerandAndrewSeacatwillberesponsiblefordosingtheanimals,collectingin-lifespecimens,performingthenecropsies andcollecting and sendingtissuespecimensforanalysis.

© AndrewSeacatwill draft a final reportandensurethereportreceives appropriate 3Mreviewbefore afinalreportis issued.
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Signatures:

Dr. Andrew Seacat Date /
Senior Research Toxicologist
Study Director

9
Deanna J. Luebker, Date
Advanced Toxicologist
Study Toxicologist
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