
, 3M MEDICAL DEPARTMENT, CORPORATETOXICOLOGY
Protocol for Study No. T-6316.17, T-6295.21, T-7132.3; ST-41

‘Derivatives.
Study Objective:
“Thisstudisdesignedtogeneratespecimensforthe3MEnvironmentalLaboratoryFluorine Analytical Chemistry Team to usefor development and validation amethod of

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

StudyLocation: 3M Strategic Toxicology Laboratory
3M Center, Building 270-35-06 room SB314
Saint Paul, MN 55144

| Study Director: Andrew M. Seacat, PhD.
Toxicology Specialist
3M Medical Dept. /Corporate Toxicology
3M Center, Building 220-2E-02
Saint Paul, MN 55144
Ph.: 651-575-3161 FAX: 651-733-1773

Study Taxicologist. Deanna Luebker, 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:
To-Life Start Date: Monday November 22, 1999
In-Life End Date: Wednesday November 24, 1999

Regulatory Compliance:
Thisstudywillbeperformedinthe 3M StrategicToxicologyLaboratoryunder adefined
protocolandclassifiedasa“ClassB Study”asexplainedin TOXSOP0950, Strategic:Toxicology Lab GLP Program Procedure.
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Test Material:
Den Hakes, Product Responsibility Liaison 3M Chemicals Division, has previouslyfumished high-purity N-EtFOSE, PFOS and PFOSA to the Strategic Toxicology Lab.Identification:

Name:
© N-EFOSE: Narrow Range N-Ethyl

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

* PFOA: Perfluorooctanesulfonamide

Molecular Formula:
* N-EtFOSE: C8F17SO2N(CH2CH3)CH2CH20H© PFOS: CiF/0S0;K"
© PFOSA: CiFirSO:NH,

Lot Number:
«  N-EFOSE: Lots 30035, 30037, 30039 mixed and analyzed asone sample.
« PFOS: Lot #217
* PFOSA: L-10009

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

© Analysisby GCMS determined thatthestaring materialwasover
99% pure (3).

Qualitative and quantitativecompositionalresultsthatwerederived
from 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 (internalmonomethyl branch), 11.2% (CF3)2CF-(CF2)x-S02-NH2(Isopropyl branch), 3.5% CxF2x+1-CF(CF3)-S02-NH2 (Alphabranch) and 0.28% (CF:):C{CF2)-SO;-NH (t-Butyl branch)d).© HPLC/MS characterizationofthe PFOSA sample revealed 9,600ppmofPFOS, 1,100 ppmof C;F1sSO:NH, 510 ppm of
‘CoFisSO0:NHs, 6,600 ppmof CaF HSO;NH,, 24,000 ppm ofCuaFsHSONH, 1,200 ppmofCF15H;SONH; and lower‘concentrationsofseveralother amides. Basedonthesumoftheimpurities, the purityofthe PFOSA sample would be approximately96% (5).
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Stability: Documentation will be kept on file.
Storage Conditions:

Testmaterialwillbestoredtightlysealedatroomtemperature.Characteristics:
Information on synthesis methods, composition or other characteristics that definethe test material willbekept on fil.

Animals:
Species: Rat
Strain: Sprague Dawley

Source: Harlan
Ageat initiation oftreatment: 9-11 weeks‘Weight at initiationoftreatment: approximately 200-250g
Number and sex: 12 males

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

Identification: unique tail mark

Husbandry:
Housing:

Allratswillbeindividually housedinwirebottommetabolismcages toallow for collectionofurine and feces.
Diet/Water:

Harlan Teldad LM-485 Mouse/Rat Steriizable Diet, supplied by Harlan‘Teklad,Madison,WI,andtapwaterwillbeprovidedtoallratsadlibitumthroughout the study.
Environment:

Environmentalcontrols ortheanimalroom willbeset tomaintainatemperatureof72.4 3°F, humidityof30-70%, aminimumof 10 exchangesofroomairperhourand a 12 hour light/darkcycle.
DoseandDosingProcedures:

Methodofadministration/Dose preparation:All ratswillbedosedviaoralgavageondayzeroofthestudyusing avolumeof 5ml dosingsuspension / kgbodyweight. Ratsingroup2willreceive asingle400mg/kgdose ofN-Et FOSE,ratsingroup 3willreceiveasingle100mg/kgdoseofPFOSandratsingroup 4 will receive asingle100 mg/kgdoseofPFOSA. Uniform suspensionsofN-Et FOSE (8%; 80mg/mL)and PFOS (2%;20mg/mL)willbeprepared in2% Tween80using a 15-mltissuegrinder. Re-suspensionof PFOS and N-EtFOSEsolidswillbeperformedwith 5strokesofthe tissuegrinderpestel beforeeachsample isdrawn-upinthesyringefor dosing.
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PFOSA (2%; 20mg/mL)willbeprepared by dissolvinginacetone,thenforminganemulsionin2%Tween80toafinalconcentrationof1%acetone, 2% Tween 80. Re-suspensionofPFOSA solids will be performedby pumping the emnilsion through thesyringeimmediately before dosing.Asingle5ml/kgbodyweight doseofvehiclewilbeadministeredviaoralgavagetoratsingroup 1 ondayzeroofthe study. Twooftherats wilreceive 2% Tween 80and 1willreceive amixtureof 1%acetone/2%Tween80.

ObservationofAnimals:
ClinicalObservations:

Eachanimalwill be observeddailyformortalityandmorbidityandnotablefindings willbe recorded. Aditonal findingswillberecordedas they areobserved.
Body Weights:

‘Eachanimal willbeweighedimmediatelypriortotreatmentandimmediatelypriortoeuthanasia.
Frequency and Numberof Animals:

OnecontrolandonePFOSAratwillbesacrificedonday 1 postdose. Alremaininganimalswilbesacrificedonday 2-postdose.
SpecimenCollection & Analysis:

MethodofSpecimen Collection:
Urineandfeceswilbecollectedfromeachmetabolismcage ondaysonendtwopostdose.Theinitialvolumeofurine willberecorded,thesidesoftheurinecollection apparatuswillbewashedwith5-10mi deionised‘eaterandthe fina volumeofurinewillberecorded.Dailyfeces weight‘willbe recordedfor eachanimal.
Animalswill be euthanizedby CO;andgrossnecropsyperformed.Duringnecropsy, blood (= 6 mi)willbecollectedviatheabdominalsortaandtransferredtobloodcollectiontubeswithoutanticoagulant.Bloodsampleswillbeallowedtoclotfor aperiodof 15to 30minutes atroomtemperature, andthe clotwill bespundownin acentrifuge at 1100x g for$ minutes.Theserum willbe transferredtolabeled1.5 mlmicrofuge tubesand centrifugedagainat 2000 x g toremoveanyremainingredbloodcells,Eachserasamplewil thenbedividedinto 2aliquots,transferred 0.2.separatelabeled polypropylene microfugetubeand frozenindryice. Onealiquotwillbeusedformetaboliteanalysisandtheotherforbiochemicalanalysis. Eachliverwillbeexcisedandweighed.Theliverwilbeflashfrozeninliquidnitrogen. Asmallsection (approximately 3grams)willberemovedandstoredat ~70°Cformetaboliteanalysis.The remainderwil
be stored at -70°C for biochemical analysis.Kidneysfrom animalssacrificedonday2-post dosewillbeexcised,weighedandflashfrozeninliquidnitrogen forfuture biochemical analysis,
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, Specimen Handling:
Allurineandfecesandtheserumandliverformetabolite analysiswillbe:temporarilystoredat -70°C inthe Strategic Toxicology Laboratory. Foranalysis,thesesampleswillbepackedindryiceandshippedto:
Kris Hansen, Ph.D.
3MEnvironmentalTechnologyandSafetyServices
935 Bush Avenue
St. Paul, MN 55133-3331
Telephone No: 651-778-6081, Facsimile No.: 651-778-6176.
Allkidneyspecimensandthe remainderofserumandliverwillbekeptintheStrategie Toxicology lab forbiochemicalanalysis.Thesespecimenswillbestoredat-70°C.

‘The mumber,type, anddateofspecimenstobegeneratedfor analysisareasfollows:

TABLE 1 ~SpecimensforEnvironmentalLab

Emvironmental |Uiie [12 T30———5LabSpecimens [Fees [12 Tio [3][sem7ToT]
[vee To Tw 11]StrategicTaxLab[Sem 12 To 115]Specimens [oeoT]
[Kids 7 Two T10]

DataAnalysis:
All resultswillbeprovidedforinclusioninthe finalreport,
Responsibilities:
«Deanna LuebkerandAndrewSeacatwillberesponsiblefordosingtheanimals,collectingin-lifespecimens,performingthenecropsiesandcollecting andsendingtissuespecimensforanalysis.
© AndrewSeacatwilldrat a final reportandensurethereportreceivesappropriate 3Mreviewbefore afinalreport isissued.
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Signatures:

Dr. Andrew Seacat Date 7
Senior Research Toxicologist
Study Director

£ Jracsmiacy iat 1/24/99
Deanna J. Luebker, Date
Advanced Toicologist
Study Toxicologist
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