
3M MEDICAL DEPARTMENT, CORPORATE TOXICOLOGY¢ Protocol for Study No. T-7132.2; ST-39PHARMACOKINETICSTUDYOFPERFLUOROOCTANESULFONAMIDE
INRATS

Theobjectiveofthisstudy is to assess the potential for oalabsorption,urinaryandfocalclearance and biological persistenceofPerfluorooctane Sulfonamide (PFOSA) in marsSprague Dawley rats aftera single oral dose. Analysisofthe serum, ver,urineand foesfor potential metabolites ofPFOSA willbe performedbyLCMS and perhaps othermethods. Previous studiesofthe N-ethyl derivativeofPFOSA have concluod dhetPFOSA is the ultimate metabolite in ats (1,2); however, the analytical techique used inthesestudieswas unabletodetect all potential metabolite, includingperfluorooctanesulfonate (PFOS). No pharmacokinetic studies have yet been done onPFOSA to resolvethi issue andsearchfor other possible metabolites inthe urine scafeces. Recently, validated methods have been developedforthe quantitationofPFOSAand ts potential metabolite, PFOS, in serum and live down to the low part pr billlevel (3). One goal ofthis studys to determine the potential fo, if occurring, the extent ofconversionofPFOSA to PFOS. This information wil help to explain thePharmacokineticsofNEFOSE and its metabolites and provide data for proper riskcharacterization.
Research Client: 3M Specialty Chemicals Division3M 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 Laboratory3M Center, Building 270-35-06 room SB314Saint Paul, MN 55144
Study Director: Andrew M. Seacat, Ph.D,

Toxicology Speciaist
3M Medical Dept. / Corporate Toxicology3M 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. / CorporateToxicology3M Center, Building 220.2E-02L Saint Paul, MN 55144
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Ph: 651-737-1374 FAX:651-733-1773

ProposedStudy Timeline
In-Life Start Date: October 4th, 1999
In-Life End Date: November 2nd, 1999
Analytical Completion Date: TBA
Final Report Completion Date: TBA

Regulatory Compliance:
“This study will be performed in the 3M Strategic Toxicology Laboratory undera definedprotocol and classified asa “ClassBStudy” as explained in TOX SOP 0950, StrategicToxicology Lab GLP Program Procedure.
Test Material:
DanHakes, ProductResponsibilityLiaison 3MChemicals Division, villfurnish high-purityPFOSA. '

Identification:
Name: Perfluorooctanesulfonamide
Molecular Formula: C,Fy;SONH,Lot Number: L-10009 (Prepared byGeorge Moore, 3M SMD Lab, Bldg236, April 1996)
Purity: Analysis by GCMS determined that the staring material was over99%pure (4). Qualitativeand quantitative compositionalresultsthatwerederived from the single trial 'H/F-NMR cross-integration analysisrevealed that the composition was 65.8% CF3(CF2)x-S02-NH2 (Normalchain), 18.7% CF3(CF2)x-CF(CF3)-(CF2)y-S02-NH2 (Internalmonomethyl branch), 11.2% (CF3)2CF~(CF2)x-S02-NH2 (Isopropylbranch), 3.5% CxF2x+1-CF(CF3)-S02-NH2 (Alpha branch) and 0.28%(CE}C-(CF2)-SOx-NH; (t-Butyl branck)(s). HPLC/MS characterizationofthe PFOSA sample revealed 9,600 ppmofPFOS, 1,100 ppm ofCiF15SO0:NH:, 510ppm ofCFsSO:NH, 6,600 ppmof CyF,HSO:NH;,24,000 ppmof C14FssHSO;NH, 1,200 ppmofCoFsH;SO:NH; and lowerconcentrationsofseveral otheramides.Basedonthesumoftheimpurities,the purityofthe PFOSA sample wouldbeapproximately 96 %(6 &
‘appendix I).

Stability:
Documentation will bekept on file with the Sponsor.

Storage Conditions:
‘Upon receipt, test material will be stored tightly sealed at roomtemperature.

Characteristics:
Information on synthesis ‘methods, composition or other characteristicsthatdefine the test material willbekept on file with the Sponsor.(
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Animals:

Species: Rat
Strain: Sprague Dawley
Source: Harlan
Age at initiation of treatment: 6-8 weeks
Weight at initiation oftreatment: approximately 150-250g

Numberand sex: 30 males

Table 1 - Dose Group
[Grow — [Dose TN Truman0 mg/kg Seach on days 1,4

and 29 post dose
Smg/kg Seach on days 1,4

and 29 post dose

Identification: ear tag with animal number or ‘unique tail mark.
AUA Number: 2246

Husbandry:
Housing:

All ratsfromgroups 1 and 2, whichareto be sacrificed onday 29 postdose, willbehoused individuallyinmetabolism cages for portionsofthestudy (see Table 2). When not in metabolism cages, theseratswill begroup housed in standard cages. Allotherratswillbe group housed instandard cages throughout the study.
Diet/Water:

Harlan Teklad LM-485 Mouse/Rat Sterilizable Diet, supplied by Harlan‘Teklad, Madison, WI, and tap water will‘beprovided to all ratsad libitumthroughout the study.
Environment:

Environmentalcontrolsfor the animalroomwillbesetto maintain atemperatureof72 + 3°F, humidityof30-70%, a minimum of 10 exchangesofroomairperhourand a 12 hour light/darkcycle.

Dose andDosing Procedures:
Methodof administration/Dose preparation:

A single Smg/kg dose ofPFOSAwil be administered via oral gavage torats in group 2 ondayzeroofthe study. The PFOSA will be prepared froma stock solution of 100mg/ml PFOSA in acetone.A final 0.1% (1mg/ml)uniform suspension (or emulsion) ofPFOSA in 2% Tween 80 and 1%acetone will be prepared usinga 15 mi dounce tissue grinder. A volume of5 ml suspension/kg body weight will be administered to each rat. Re-suspensionof solidswillbe performed with S strokes.ofthetissuegrinder\ pestel before each sample is drawn-upin the syringe for dosing. A single 5
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ml kgbody weight doseofvehicle,2% Tween80and 1%acetone, willbeadministered via oral gavage to ats in group 1 on day 2ero ofthe study.

ObservationofAnimals:
Clinical Observations:

Each animal wil be observed daily (excluding weekends and holidays) for‘mortality and morbidity and notable findings will be recorded. Additionalfindings wil berecordedastheyareobserved.Body Weights:
Each animal will be weighed immediately prior to treatment, weeklythereafter and immediately prior to euthanasia.

Specimen Collection:
Frequency (See table 2):
Urineandfecescollectionswillbemadeon days 1 - 4postdose.Necropsieswillbeperformedondays 1, 4 and 29postdose.

Table 2 - Schedule
[Sen TMon Toes Wed TronTon Tsar]Océ [0ctS [0a6 [07 |0cts Toetsday0  [dayI1PD |day2PD |day3PD |day4PD |daySPDDOSING | Collection,| Collection | Collection| CoyectionDy1PD Switch to

Dy4PD
scOcto [oan

ie] [oni[|day 13PD |day 14PD|dayISPD |day 16 BD. day 19PD
03 [ous Csr [0am [E]

day 27PD|day28D|aay 2970
Dy29
PDs

Methodof Specimen Collection:
Utine and feces will be collected from each metabolism cage at thedesignated times. The initial volumeofurine will be recorded, the sides ofthe urine collection apparatus wil be washed with approximately 5-10mldeionizedwaterand the final volumeofurine wil be brought to 15 mi withadditional deionized water. Daily feces weight will be recorded for eachanimal. At the designated times, animals will be euthanized by CO; and8105s necropsy performed. During necropsy, blood (= 6 ml) will becollected via the abdominal aorta and transferred to blood collection tubeswithout anticoagulant. Blood samples will be allowed to clot fora period

s
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of15 to 30minutesatroom temperatureandtheclotwillbespundowninacentrifugeat 1100x g for Sminutes.Theserumwillbetransferredtolabeled 1.5 mlmicrofugetubesandcentrifugedagainat 2000 x g toremove anyremainingredblood cells. Eachsera samplewilthenbetransferred to a separate labeled polypropylene microfuge tube and frozenin dry ice. Livers will beremoved, weighed, placed individually intolabeled sterile sample bags and flashfrozenin liquid nitrogen thenmaintained on dry ice.

Specimen Handling:
Specimens will temporarilybestoredin afreezer set tomaintain -60to -80°C. Formetaboliteanalysis,thesespecimenswillbepackedindryiceand shipped to:

Kris Hansen, Ph.D.
3M Environmental Technologyand Safety Services935 Bush Avenue
St. Paul, MN 55133-3331
Ph: 612-778-6081, FAX: 612-778-6176.

All results wilbeprovided for inclusion in the final report.
‘The number,typeanddateof collectionofspecimens tobe generated foranalysis are as follows:

Table 3 - Specimens
‘Specimen dayl  [day2 |Day3 |dayd | day25 | Totalpost post [post [post |post

dose ldose |dose [dose |doseSerum
(S/group/day

EA ial
Feces
(Slgroup/day

Data Analysis:
Data collected on parent compound and identifiablemetaboliteswil be analyzed fortoxicokinetic parameters and for statistically significant differences between groups usingANOVA and /or Students T-test.
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Responsibilities:
© DeannaLuckerand Andrew Seacatwillberesponsiblefordosingtheanimals,collecting nie specimens, performing the necropsies and collecting and sendingtissuespecimensforanalysis.¢ KarisHansen, 3MEnvironmental,wil beresponsibleforanalyticalevaluationofthe© Andrew Seacatwilldrafta final reportandensurethereportreceivesappropriate 5Mreviewbefore afinalreporti issued.
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lotta Tp Beodt  fonfryAndrew M. Seacat Ph.D. Date
Toxicology Specialist
Study Director

1/9
DeannaLuebker, MS Date
Advanced Research Toxicologist
Study Toxicologist

-

1/1]
‘Sponsor Representative ae

,000159

ee



\
T1322; 5T39

PFOSA PK.
References:

I Grossman MLR.and Bowen J.M. (1990) Tissue analysisoffluorinated sulfonamidepesticide: an evaluation ofdistribution, elimination, and potential forSiosccumulation in orally exposed rats: M.S. Thess, Univ. ofGeorgia, Athens,GA. (aso possibly published as: Grossman Mark Rand Bowen JM. (1990)Tissue distribution and elimination ofa fluorinated sulfonamide pesticide in ats.Fundam. Appl. Toxicol, but notfound).
2 Grossman M.R,, Mispagel, ME. andBowen JM. (1992) Distribution and issue inats during and afer prolonged dietary exposure to ahighly fuoringtessulfonamide pesticide. J. Agric. Food Chem. 40, 2505 - 2509.
3 KJ Hansen, L.A. Clemen, MLE. Elfion, HO. Johnson. (1995). CompoundSpecific Characterization ofOrganic Fluorochemicals in General PopulationHuman Sera Samples. 3MEnvironmental Lab, St. Paul, MN $5133
# Payfer RM. GOMS analysesof PFOSA (L-10009), SARC Analytical RequestNo. $9426. Report 9/24/99. 3M SA&CLabBuilding 236.25.11
5. TomKestnerChemicalCharacterizationofPFOSA, L-10009, by 1H and 19F-NMR Spectroscopy Requests # 59426. 3MSpecialty Adhesives 4& Chemicals. Analytical Laboratory/SMMD-236-2B-11, September 25, 1999,
6. DeRoos F.L. Characterization of PFOSA Samples, T-7132-1 (L-10009) and TN-&o1s84. Request § A-IS1254. Report 10/7199. Corporate Auaytial Technology(Center, Building 201-1-29, CATC - Chromatography Group.

000160
5

——————————————



Li
T1322; 5T39

PFOSA PK
Appendix I:
Tet 7350685
twas CarportsAnyiTachnogy Corte

To: Lamy A. Wending/US-CorporatersM/USAndrew SeacaUS-Corporate/3MUSSubject: Characterization of PFOSA Samplefo Toxicology
Lary,
pave complted the HPLOMS characterization of the PFOSA sample (T-7132-, L-10008oyMoore4196)tha sproposed to be used forthe animal foeding shy. 1found 5,600 ppmofPFOS, 1,100 ppmof CF1550,NHg, 10 ppm ofCoF19S0NHg,6/600 pp of CF16HSOZNHz, 24,000 ppm of CaF3gHSOZNH, 4,200 ppm ofC8F18H7S02NH3 and lower concentrations of severalotheramides. Based on thesumofthe impurities, the purityofthe PFOSA sample would be approximately96 %.
ve thoughta ite more about apparent presence of CFgaHSORNHs inthe sample, Thetnenaticationofthis compoundwasbased primary on th observes molecularweight andho relative elton order inthechromatogram. Rather than CF 3g SOsNp. coursmore probable that this compound is actually(CaF17S02),NH. Confirmation of thisdlntifcation wil require addtional analyses. 1 aiso need 10 thnk more about whether the.other partially hydrogenated perfluoroamides may actually beof this,
ae PROSwas quanified using astandard curve prepared by analyzing PFOS standardssoroncentraton should be accrate. The amide impurties, however, including he paneihoaerated amides, were all quanifed using a PFOSA sandard cave assuming atinad ine same mass special response factor as did PFOSA. While this assumplicn wisintroducesomeermoro thequantitativedat, isthe bestwecan dosincewedssotpave.andards for each of these amides. Also, this calculated purty assumes that ol of femburties are amenableto HPLCandaredetectedbythe anlysis. Whilenotawayssue,NeamplewasanalyzedbyRick Peyler using GC/MS andbyCATCusingourGGmeine,Sineroftheanalysesfoundvolteo semivolatie impurities, e.., N-metyiFOE.ethyl FOSE, etc. at concentrations greater than 50 ppm.

re med out a semiquaniative assessmentofthe purtyof the PFOSA by comparinghe FEOSA responseto a PFOSA standard curve. Using thistechnique, thepurty cr airosasamplewasfound to be 118 %. These analyses were camisdou In dupticie incate Injectionsofeach solution, so they shouki be relatively accurate as nays)aration wouldbe averaged. In general, however, is not highly accurateto wee «Gvmetographic method 1 quarlty  eiaively pie material due to the extremely largeHition factor, in this case >100,000, that must be applied. Itsnotexpectedthar1imental variation woudbis he purty high. Hs possibe that the purty ofie sampleacsually higher than the purty of the PFOSA that we are using as a standard! I thes wistrue, thepurity wouldbedetermined to be> 100%.
ire Seacat has reviewed the concentrationso the impurties that were determined andhe coeatons he conceniraion of PFOS wil nt adversly affect the study. 415.600 spn,he calculate that the rats receiving 3 miykg/day would ingest app. 0.20 mg PFO as
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AppendixIContinued:
28daysassuminga0.25 kg rat. 1 wefurtherassumethat30%of thatisdeposited in theIver (basedonpreviousfeeding studies) and ivris approximately 12 gram, ne treBodconcentration nthe iverfom theresidual PFOSwoul be200 ug FFG 03,129 peerweight = 5ug/gram,or Sppm,which In selfshould not Impossany toxicolgienonsoquences.AnyPFOSmeasured significantlyoverthat could beationuometabolismofPFOSAtoPFOS.
eavesthatthe 1Hand2:Hperfluoroamidesaro interestingas they maybesubjct tometabolic attack, howeverthese amidesshouldbeanalytically distinctfrom ro.‘herfluorinatedspeciesondown the ine, andwouldnot amount0 a oreseeatie toxic:Sovicentrationandthereforewouldbeacceptable if no othersubsitecanbeproparsdAndrewisil hiking about wheiher the(CaF1750)Nk wil have a negateromeonthe study.
tease give me acalla &-0685if you haveany questions conceringour analysesorf | canprovide additonal Information,
FredL.DeRoos
cate
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