
ARRRG | |02

Study Title Extended Recovery Study Following a
26-Week Capsule Toxicity Study with
Perfiuorooctane Suifonic Acid Potassium
Salt (PFOS; T-6295) in Cynomolgus
Monkeys

Author Peter J. Thomford, PhD

Sponsor am
St. Paul, Minnesota

Test Facility Covance Laboratories Inc.
3301 Kinsman Boulevard
Madison, Wisconsin 53704-2585

Laboratory Study Identification _Covance 6320-268

Sponsor Study Identification 3M T-6295.22

Report Issued 04 December 2001

Page Number 1of23 =
g gz
No BS3 33
=» E<

i ~i 8

i Crrmamn NO CBI

000032



Covance 6329-268
IM T629522-_— Tema

‘COMPLIANCE STATEMENT «

Extended Recovery Study Following a 26-Week Capsule Toxicity Study ‘with Perfluorooctane Sulfonic Acid Potassium Salt (PFOS; T6295)
in Cynomolgus Monkeys

Allaspectsofthisstudywereinaccordance withtheEnvironmentalProtection AgencyGoodLaboratoryPractice Standards,40CFR 792.

Ode00¥, PhD, Date
Study Director
Covance Laboratories Inc.
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‘QUALITYASSURANCESTATEMENT .

‘ThisreporthasbeenreviewedbytheQualityAssurance Unitof Covance Laboratories ‘
Inc.,inaccordance with the Environmental Protection Agency (EPA) GoodLaboratory

PracticeStandards,40CFR792.‘Thefollowinginspectionswereconductedandfindings
reportedtothestudy directorandstudy directormanagement.

Inspection Date Reportedto
Dates. StudyDirectorand

From To Phase StudyDirector Management
02Mar00 02Mar00 ProtocolReview 02Mar00
03 Apr00 03Apr00 ProtocolAmendment Review 03Apr00
04May00 04May00 Analytical Laboratory 04May00

Inspection
05Jul00  05Jul00 Body Weight 05 Jul00
03Jul00 03Jul00 DataReview 06 Jul00
20Sep00 20Sep00 *AnimalObservation 20Sep00
26Sep00 26Scp00 DataReview 28Sep00
27Dec00 28Dec00 Data Review 28Dec00
27Feb01 27Feb0l Protocol Amendment Review 27Feb01
09Mar01 09Mar01 Postlife 09Mar01
30Mar01 03 Apr0l DataReview 03Apr 01
24AprOl 24AprOl ReportReview 24Apr 01
11Jun01 11Jun01 Protocol AmendmentReview 11 Jun 01
15Nov01 16 NovO0l ReportReview 19 Nov 01

Aidikubdd— padecembarorRepresentative “Date
QualityAssurance Unit
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KEYPERSONNEL .
Extended Recovery Study Following a-26-Week Capsule Toxicity Study :

with Perfluorooctane Sulfonic Acid Potassium Salt (PFOS; T-6295)
in Cynomolgus Monkeys

Study Monitor: Andrew M. Seacat, PhD
3M

: Study Director: Peter J. Thomford, PhD
Study Toxicologist: Dale Aldridge, BS
Study Coordinator: Elizabeth A. Disch, BA
Supervisor, Large-Animal Toxicology: ~~ Cynthia A. Weber, AS, LATG

AssociateDirector,Laboratory Animal Donna J. Clemons,DVM,MS
Medicine: Diplomate, ACLAM
Anatomic Pathologist: Robert A. Leedle, DVM, PhD

Diplomate, ACVP
Supervisor, Anatomic Pathology: Laurie J. Schuller, BA, LAT
‘Principal Investigator: Kris J. Hansen, PhD
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PURPOSE n

‘Thepurposeof thisstudywasto continueassessmentof thetoxicokinetics and ‘
distribution ofthe test material duringan extended (approximately 1 year) recovery

followingdaily administrationby capsuletocynomolgusmonkeysforatleast26 weeks.
andat least 52 weeks of recovery. The subject studywasconductedatCovance.
Laboratories Inc.,inMadison, Wisconsin,from08March 2000 through 09March2001.
‘Thisdocumentsummarizesthemajorfindingsforthestudy. Allaspectsofthis study
‘weredoneinaccordancewiththeEnvironmentalProtectionAgencyGoodLaboratory
Practice Standards, 40 CFR 792.

PROCEDURES
‘Theanimalsusedforthisstudy (male andfemalecynomolgusmonkeys;
two animals/sex)werepreviously assignedtotherecovery phaseofacompleted study forthis sponsor [3M T-6295.7, Covance 6329-223, “26-Week Capsule Toxicity Study withPerfluorooctane Sulfonic Acid Potassium Salt (PFO; T-6295) in Cynomolgus
Monkeys”). During Covance 6329-223, the animals received 0.15 mg/kg/day ofPFOS as.
asingle daily capsule dose for at least 26 weeks followed by a 52-week recovery. At the
‘end of theinitialrecovery, apartial hepatectomy was conductedontheanimals,they
‘wereallowedtorecoverfromthesurgicalprocedure,thenweretransferredtothesubject
follow-up study (Covance 6329-268)forevaluationofextendedrecovery. Animals were
not treated inthe subject study.

Animalswere obtainedfromCovance ResearchProducts Inc. (Denver, Pennsylvania) on
30June 1998.Atstudyinitiation, the animalswereyoungadulttoadultand weighed
2.8to 4.1kg. Eachanimalwasidentifiedwith acollar tag.Theanimalswerehoused
individually in stainless-steel cages (except when pair-housed for environmental
enrichment),andcertified primate diet [#8726C,Harlan Teklad(through
22 January 2001)] and Teklad Global Diet [#2055, Harlan Teklad(beginning
23 January 2001)] was provided once or twice daily. Waterwasprovidedad libitum.

‘The animals were observed twice daily (a.m. and p.m.)for mortality andmoribundityand
once daily for signsofpoorhealth or abnormal behavior; findings wererecordedas they
were observed. In addition, animals were observed once weekly,andany findings or ani indicationthattheanimal wasnormalwasrecorded (see Protocol Deviationsfor{ exceptions). Individual body weight data were recorded monthly (sce Protocol

: Deviations for exceptions). Blood samples for serum PFOS level determination were
collectedafter 2, 4, 6, 8, 10,and 12monthsfollowingstudy initiation. Urineandfecalsamples were collected for PFOS level determination after 4, 8, and 12 months following.

i study initiationandwithin oneday of theserumPFOScollections. During Week 53,
animalsthat werefasted overnightwereanesthetizedwithketamineandxylazine,

i ‘weighed, exsanguinated, and necropsied. At the scheduled sacrifice, macroscopic
observations were recorded, and selected tissues were collectedandpreserved.
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Please see Protocol Deviationsonpage 11for a descriptionof all deviations from the
protocol. .

‘Study Timetable: :
Study Initiation Date: 28 February 2000
Inlife (Experimental) Start Date: 08 March 2000
Inlife Termination Date: 09 March 2001
‘Experimental Termination Date: 30 November 2001

All rawdata,documentation, records, protocol, specimens, and final report generated as a
resultofthis study generated by Covance will be archivedinthe storage facilitics of
Covance fora periodofat least 1 year following submissionofthe final reportto the
Sponsor. Atleastone year aftersubmissionofthe finalreport,alloftheaforementioned

‘materialswillbesenttothe Sponsor,and areturnfeewillbecharged. The Sponsormay
electtohave the materials retained in the Covance archivesforan additional period of
time, and Covance will charge a storage fee. If the Sponsor chooses to have Covance
disposeofthe materials, adisposal fee will be charged. All rawdata storedon‘magnetic
‘media will be retained by Covance.

‘The Sponsor is responsibleforretention of all raw data, documentation, records,
specimens, and final reports generatedas aresultof thisstudybythe Sponsor.

RESULTS AND DISCUSSION
ObservationsofAnimals ;
Clinical Observations
Clinical observations are presented in Table 1.

All animals survived to the end of the study and were sacrificed on Day 367. Clinicalobservations throughout the study were typical of cynomolgus monkeys in a recovery
phase, with no evidenceoftest material effect.

Body Weights
Bodyweightdataare summarized in Figure 1andpresentedin Table 2.

Body weights for the animals remained normal throughout this extended recovery phase.

Individual Anatomic Pathology Data
Individual anatomic pathology data are presented in Table 3.
‘There were no macroscopic observations noted at necropsy.

Serum PFOS Level Determination
Reporting of the results is the responsibility of the sponsor.

i
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Urine and Feces PFOS Level DeterminationReportingoftheresults i theresponsibilityof thesponsor. .

Reporting ofthe results istheresponsibility ofthesponsor.
AdditionalTissueandSerumAnalysis

Reportingoftheresultsistheresponsibility of thesponsor.

CONCLUSIONS
Afterthe completion of apreviousstudywith26weeks oftreatmentand52weeksof
recovery, two male and twofemale cynomolgus monkeys that underwentapproximately
52weeksofextendedrecoveryhadnoclinicalobservationsor macroscopicfindingsthat
indicated any residual test material effects.
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ANATOMICPATHOLOGY REPORT .

SUMMARY
Fourcynomolgusmonkeys,twomalesandtwofemales, were usedinanextendedrecovery study (52 weeks), following a 26-Week Capsule Toxicity Study withPerfluorooctane Sulfonic Acid Potassium Salt (PFOS; T-6295). On Day 367ofthe
extendedrecovery,themonkeyswerefastedovernight, anesthetizedwithketamineandxylazine, weighed, exsanguinated, and necropsicd. All animals survived until thescheduled sacrifice.Therewere no macroscopic observationsatnecropsy. Samples ofliver, lung, kidney, spleen, thyroid, brain, abdominal fat, heart, andbileandserumwerecollected, lash-fFozeninliquid nitrogen, and shipped to the sponsor for analysis or
storage.

METHODS
Fourcynomolgusmorikeys,twomalesandtwofemales, wereusedinan extendedrecovery (52 weeks) study. “The animals werepreviouslyassigned totherecovery phaseofa completed study for this sponsor [3M T-6295.7, Covance 6329-223, “26-WeekCapsule Toxicity Study with Perfluorooctane Sulfonic Acid Potassium Salt (PFOS;T-6295) in Cynomolgus Monkeys”]. During this study, the animals received0.15 mg/kg/day of PFOS as a single daily capsule dose for atleast 26 weeks followed bya 52-week recovery. At the endoftheinitialrecovery, a partial hepatectomy wasconductedontheanimals, theywereallowedtorecoverfromthe surgicalprocedure,andthen they were transferred to the subject follow-up study (Covance 6329-268) forevaluation of extended recovery.
OnDay 367oftheextended recovery, the monkeys were fasted overnight, anesthetizedwith ketamine and xylazine, weighed, exsanguinated, and necropsied. Asample liver(approximately 10 g) was flash-frozen in liquid nitrogen, stored in a freezer set tomaintain -60 to -80°C, and shipped to the sponsor for analysis. Samples of lung, kidney,spleen, thyroid, brain, abdominal fa, heart, (approximately3g each,ifpossible), and bileandserum (cachas mich as possible) were collected and flash-frozen in liquid nitrogenandstored in a freezer, set to maintain -60to -80°C,unlshipped tothesponsor.

RESULTS AND DISCUSSION
Mortality

i All animals survived to the scheduled sacrifice at Day 367.
Macroscopic Observations| ‘There were no macroscopic observations.
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Protocol «
Husbandry. Environment. “Environmental controlsfortheanimalroomwill be set to v
‘maintain 18 to 29°C, arelativehumidity of 30to 70%, and a 12-hourlight/12-hourdark
cycle.”

Actual Procedure
On Days 352 and 366 the light cycle was inadvertently interrupted.

Protocol
ObservationofAnimals. Clinical Observations. “Once ‘weekly,eachanimal will be
observed;abnormalfindings,oranindicationthattheanimal isnormalwillberecorded.”

Actual Procedure
DuringWeek1,onemaleandeachfemalehadanobservation ofnormalrecordedmore
than once.

On Day 28 the weekly observations were made by exception, and an indicationofnormal
‘was not recorded when appropriate,

During Week29,therequiredobservationofnormalorabnormalwasnotrecorded
“weekly”forAnimal No. 105552. The observationwasrecorded on Day 197, which
immediately followed the previous week’s scheduled normal observation day. The
observation should have been recorded on Day 203.

:
Observation ofAnimals. Body Weights.“Monthly”

Actual Procedure
‘The animals wereweighedonDay 1 andagainon Day7, inordertoaccommodate the
‘weighing schedule of the remainderof the stockcolony.

Protocol
SerumPFOS Level Determination. ‘Sample Handling. “Samples will be centrifuged
‘within 1 hour after collection, andserumwill be harvested. Serum samples will be stored
in a freezersettomaintain-60to-80°C.”

Actual Procedure
‘Samples collected on Day 114 were centrifuged several minutes after 1hourhad clapsed
from the time of collection.

On Day 226, documentation was not made‘regardingthestorageofserumsamplesprior
to centrifugation and after harvest.
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Protocol

Urine and Feces PFOS Level Determination. Method ofCollection. “Animals willnot .be fasted; urine (approximately 2 mL) and feces (approximately 5 grams) will be .collected overnight.”
Actual Procedure

‘TheamountofurinecollectedonDay 113 cannotbeverified.

“The documentationforfecal collectionsonDay 113 indicates “at least” rather than
“approximately” 5 grams were collected.

Protocol
1 PostmortemProcedures. Additional Tissue and Serum Samples. “Samplesof lung,Kidney, spiccn, thyroid, bran, abdominal fat, hear, (approximately 3 each,ifpossible),

andbileandserum(eachasmuchaspossible) willbecollected fromanimalsatscheduled and unscheduled sacrifices.”
Actual Procedure
Serum was not collected from three ofth four monkeys at the necropsy.
Thesedeviationsarenotexpected to have affectedtheresults of thstudy.
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