
. Attachments to Letter to C. Auer dated May 18, 2000 AR2AG-0320
Studies and Other Information on Certain

Perfluorooctane Sulfonate-Related Compounds

13. PFOS Additional Studies on Perfluorooctane Sulfonate

AcuteToxicity

1) Acute Toxicity Tests for T-T-6684, Didecyldimethylammonium salt of
perfluorooctanesulfonate:

2) Acute Oral Toxicity Studyof T-6684 in Rats (OECD Guidelines), Coming
Hazleton, Inc., Project No. CHW 61101149, 3M Reference No. T-6684 January
31,1997

b) Primary Dermal Irritation/Corrosion Study of T-6684 in Rabbits (OECD
Guidelines), Coming Hazleton, Inc., Project No. CHW 61101150, 3M Reference
No. T-6684 (didecyldimethylammonium saltof perfluorooctanesulfonate),
January 10, 1997

©) Primary Eye Irritation / Corrosion StudyofT-6684 in Rabbits (OECD
Guidelines), Coming Hazleton, Inc., Project No. CHW 61101151, 3M Reference
No. T-6684 (didecyldimethylammonium salt of perfluorooctanesulfonate),
January 28, 1997

2) Acute Toxicity Tests for T-5898, lithium perfluorooctane sulfonate, 3M Ref, FC-94:

a) Final Report, Acute Oral Toxicity StudyofT-5898 in Rats, Hazelton Wisconsin,
Study No. 40200468, April 22, 1994

b) Final Report, Primary Eye Iritation/Corrosion Study of T-5898 in Rabbits,
Hazelton Wisconsin, Study No. 40200469, April 7, 1994

©) Final Report, Primary Dermal Iritation/Corrosion Studyof T-5898 in Rabbits,
Hazelton Wisconsin, Study No. 40200470, March 23, 1994

3) Acute Oral Toxicity — Rats, Biosearch, Inc., 3M Reference No. T-1388
(perfluorooctanesulfonic acid), March 4, 1976

Pharmacokinetic Studies

1) Draft Report, 5-Daily Dose Dermal Absorption/ Toxicity StudyofT-6684 in
Rabbis, Covance Laboratories, Inc., Study No. 6329-200, 3M Reference No. T-6684(didecyldimethylammonium salt of perfluorooctanesulfonate, slurry), July 11, 1997
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. Attachments to Letter to C. Auer dated May 18, 2000
Studies and Other Information on Certain

Perfluorooctane Sulfonate-Related Compounds

2) Qualitative Investigationofthe In Vitro MetabolismofT-6292 (n-cthyl FOSE), T-
6293 (n-cthyl FOSE phosphate diammonium salt(cster)), T-6294 (n-ethyl
perfluorooctane sulfonamide) and T-6295 (perflurooctane sulfonate) by Rat and
Human Hepatocytes Using fon Spray LC/MS and LC/MS/MS, Advanced
Bioanalytical Services, Inc., [Preliminary] Analytical Report, Report
96ADEMO1.3M, November 12, 1996

Teratology

1) Memorandum from E. G. Lamprecht re Fetal Rat Lens Artifact ~ Summary of
Developments to Date, Nov. 6, 1981

Analytical

Ton Spray LC/MC Determination of Perfluoro Analytical Standards Provided by 3M
Medical Department, Advanced Bioanalytical Services, Inc., No. 9SSMYHWO13M,August 30, 1995

Studies in Progress

1) Protocol, Feces Method Development Metabolism Study for Perfluorooctanesulfonate
Derivatives [N-E{FOSE, PFOS, and FOSAJ, 3M Strategic Toxicology Laboratory,
Study Nos., T-636.17; T-6295.21; T-7132.3; ST-41, In-Life Start Date November 22,
1999, In-Life End Date November 24, 1999

2) Protocol, Cell Proliferation Study with N-Ethyl Perfluorooctancsulfonamido Ethanol
(N-E(FOSE; 3M T-6316.11), Perfluorooctane Sulfonic Acid Potassium Salt (PFOS;
3M T-6295.16), and N-Ethy] Perfluorooctanesulfonamide (PFOSA 3M T-7091.1) in
Rats, Pathology Associates International, Study No. 1132-100
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‘COMPLIANCE STATEMENT

‘Acute Oral Toxicity StudyofT-6684 in Rats
(OECD Guidelines)

This study was conducted in accordance with the Organisation for Economic Cooperation
and Development and PrinciplesofGood Laboratory Practice,C(81)30(Final).

-

AVA
StevenM. Glaza Date
Study Director
Acute Studies
Corning Hazleton Inc.
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QUALITY ASSURANCE STATEMENT

‘This report has been reviewed by the Quality Assurance Unitof Corning Hazleton Inc, in
accordance with the Organisation for Ecomonic Cooperation and Development (OECD)
Principles of Good Laboratory Practice, C(81)30(Final). The following inspections were
conducted and findings reported to the Study Director and management

Date Date
Inspection Dates Reported to Reported to

From To Phase Study Director Management
12/19/96 12/19/96 Necropsy 12/19/96 12/19/96

01/23/97 01/24/97 Data/Report Review 01/24/97 01/24/97

OveK+ orth 31-92
Representative, Quality Assurance Unit Date
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STUDY IDENTIFICATION

Acute Oral Toxicity StudyofT-6684 in Rats
(OECD Guidelines)

Test Material T-6684

Sponsor 3M
Toxicology Service
Medical Department

3M Center, Bldg. 20-28-02
P.0. Box 33220
St. Paul, MN 55133-3220

Sponsor'sRepresentative. Roger G. Perkins, PhD
3M
Toxicology Service
Medical Department

3M Center, Bldg. 20-28-02
P.0. Box 33220
St. Paul, MN 55133-3220
(612) 133-3222

Study Director Steven M. Glaza
Corning Hazleton Inc.
P.0. Box 7545
Madison, WI 53707-7545
(608) 241-7292

Study Location Corning Hazleton Inc.
3301 Kinsman Boulevard
Madison, WI 53704

Study Timetable
Study Initiation Date: November 27, 1996
Experimental (In-ife) Start Date December 5, 1996
In-life End Date December 19, 1996
Experimental Termination Date January 31, 1997
Study Completion Date January 31, 1997

005659
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KEY PERSONNEL

Acute Studies Quality Assurance
Steven M. Glaza Sherry RW. PetselStudy Director Manager
Manager

Steven R. Sorenson Laboratory Animal MedicineStudy Coordinator
Cindy J. Cary, DVM

JeffreyB. Hicks Diplomate, ACLAMIn-life Supervisor Supervisor

Rose M. Bridge Anatomical PathologyAdministrative Supervisor
‘ThomasE. Palmer, PhD
Anatomical Pathologist

Toxicology Support
Deborah L. Pirkel/

Kathy Myers Jack Serfort
Manager Supervisors

Necropsy
Calvin L. Horton
Supervisor
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OBJECTIVE

“The objectiveofthis study was to assess the acute oral toxicity produced when the test
material is administered by the oral route (gavage) to rats

All procedural times presented inthisreport fal withinthe acceptable ranges as specified
inthe Wisconsin facilityofCorning Hazleton (CHW) Inc. Standard Operating Procedure
(SOP).

TEST MATERIAL _

Identification
“The test material was identified as T-6684 and described as an off-white liquid.

Purity and Stability
‘The Sponsor assumes responsiblity for purity and stability determinations (including under
test conditions)

Storage and Retention
‘The test material was stored at room temperature. Anyunused test material will be
returned to the Sponsor aftr issuanceofthe fina report according to CHW SOP.

Safety Precautions
‘Thetestmaterialhandling procedureswereaccordingto CHWSOPsaadpolicies.

COS663 -
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TEST SYSTEM

Test Animal
‘Young adult albino ratsofthe Crl:CD (SD)BR strainwereprocured from Charles River
Laboratories, Inc. on November 4, 1996 (Portage, Michigan facility) and November 12,
1996 (Raleigh, North Carolina facility).

‘Housing
After receipt, the animals were acclimated fora periodofat least 7 days. During
acclimation and throughout the study, the animalswereseparatedby sexand group
‘housed in screen-bottom stainless steel cages. Environmental controls fortheanimal
room were set to maintain a temperature of 19° to 25°C, a relative humidity of
50% 420%, and a 12-hour light/12-hour dark lighting cycle. In cases where variations

fromthese conditions existed,theywere documented and considered to have had no
adverse effect on the study outcome.

Animal Diet
‘The animals were provided continuous access to Laboratory Rodent Diet #5001, PMI
Feeds, Inc, and water except for approximately 17 to 20 hours before test material
administration when food, but not water, was withheld. The feed is routinely analyzed by
the manufacturer for nutritional components and environmental contaminants. Samples of
the water are periodically analyzed. There were no known contaminants in the feed or
water at levels that could be expected to interfere withoraffect the results ofthe study.

Animal Selection and Grouping
Five male and five female healthy, acclimated rats, weighing from 2535 t0 299 g and.
approximately 10 to 13 weeksofage,were used for a single dose levelof 5,000 mg/kg of
body weight. Theanimalswere identified by animal number and correspondingeartag
throughout the study.

005664
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Justification for Species Selection
Historically, ats have been used as a representative ofa rodent species and are preferred
by various regulatory agencies.

PROCEDURES

Preparation and Administrationof Test Material
An individual doseofthe test material was calculated for cach animal based on ts fasted
body weightandadministered as asingle dose by gavage.Thetest material was
administered at a volume of 5.05 mL/kgofbody weight based on an average bulk density
£0.99 g/mL.

Reason for Route of Administration
Historically, the oral route has bee the routeofchoice for administering a known amount
oftest material :

Observations
Clinical observations were conducted at 1, 2.5, and 4 hoursaftertest material
administration and daily thereafter for 14 days. Mortality checks were conducted twice a
day (morning and afternoon) for 13 daysafertest material administration and again the
‘momingofDay 14.

Body weights were determinedbeforetest material administration (Day 0), at Day 7, and
at terminationofthe in-lfe phase (Day 14).

Pathology
At terminationofthe in-life phase, all survivinganimalswere euthanized. Al animals,
whether found dead during the study or euthanized, were subjected to an abbreviated
805s necropsy examination aad any abnormalities were recorded. After necropsy, the
animals were discarded and no issues were saved.

0 0605665
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Statistical Analyses
No statistical analyses were required by the protocol.

LocationofRaw Data, Records, and Final Report
‘The raw data, records, and an original signed copyofthe final reportwill be retained in
the archives of CHW in accordance with CHW SOP.

RESULTS

Mortality
A summaryof the survival rate is in Table 1. One female was found dead on Day 7. No
other mortality was observed. The estimated oral LD values for male and female rats
‘were determined to begreaterthan 5,000 mg/kgofbody weight.

Body Weights
Individual and mean body weights and body weight gains are in Table2. All surviving
animals exhibited body weight gain with the exception of3 females which exhibited body
‘weight losses of1 to 22 g duringthefirst weekofthe study and onemalewhich exhibited
a weight ossof 66 g during the second week.

Clinical Signs
Individual clinical signs are in Table 3. Allanimalsappeared normal with the exception of
the one female which died during the study which exkibited red-stained face,
‘wetlyellow-stained urogenital area, hunched posture, tremors, hypersensitivityto touch,
‘and tonic convulsions. In addition, onemalewas noted to have a missing front tooth on
Day 11. This animal subsequently appeared thin on Days 12 through 14. This animal's
‘weightloss noted aboveis probably due to the missing tooth and is not considered to be.
test material related.

C5566
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Pathology
Individual gross necropsy findings arein Table 4. A summary report by the study
pathologist is on Page 13. Therewere no test materia related lesions in anofthe.
‘animals.

DISCUSSION

‘The acute oral toxicity of T-6684 was evaluated in male and female rats at a dose level of

5,000 mg/kg. The estimated LDso value for male and female rats was determined to be
greater than 5,000 mg/kg. The only mortality was the death of one female on Day 7. The
onlytestmaterial related clinical signsoftoxicitywere in one male which included a

missing upper right front tooth and thin appearance andthefemale which died during the
study and included red-stained face, wet/yellow-stained urogenital area, hunchedposture,

tremors, hypersensitivity to touch, and tonic convulsions. All surviving animals exhibited
body weight gain with the exceptionofthree females which exhibited body weight losses
of1 to 22 gduringthe first weekofthe study and one male which exhibited a ‘weight loss

of 66 g during the second week. Theweight loss inthemaleanimalwas due to a non-test

‘material related condition. Therewereno test material related lesions observed at

nectapy,

SIGNATURE

I NW enn
StevenM. Glaza. Date

Study Director
Acute Studies

REFERENCE

1. “Acute Oral Toxicity,” Organisationfor Economic CooperationandDevelopment
Guidelinesfor TestingofChemicals, Section 4, Health Effects, Number 401, Paris

Cedex (February 24, 1987).
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PATHOLOGY REPORT

‘There were 10 rats (five males, five females) necropsied. One female died on Test Day 7
and the remaining animals were euthanized and necropsied at the terminationofthe study.
The dose level, dayofdeath, and gross observations recorded for each animal are in the
Individual Pathology Comments that follow this report.

At necropsy, the only lesions observed were inthefemale that died on test. The ventral
‘haircoat was stained and the glandular portionofthe stomach had ‘multiple, dark red,
pinpoint foci. Thesechangeswere considered incidental findings and unrelated to the test
‘material. There were no visible lesions in any oftheanimalsthat survived tostudy
termination...

Tombs. (31-97
‘ThomasE. Palmer, PhD Date

Pathologist

(61101149 fr)
010797

005668
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Table 1

Mortality Summary

Dose Level Mortality Results
(mg/kg) Sex No. Died/ No. Dosed*

5,000 M os
5,000 F 1/5, Day 74

+ Superscript number indicates number of
animals found dead on the indicated day.

©05669
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Table 2

Individual and Mean Body Weights/
Body Weight Gains (g)

Animal Day 0 Day7 Day 14
Number _ Weight Weight _Gain® Weight Gain®

Males (5,000 mg/kg)

Clsies 264 30 46 334 70
cise 270 305 35 339 6
CIsiT4 299 352 53 382 83
cis367 298 324 26 3m 74
C1537 29% 346 ry 280 18

Mean 286 327 2 341 56

Females (5,000 mg/kg)

C12896 284 213 “7 209)" -
ci2898 270 270 0 303 33
C2905 273 31 2 294 21
C1203 286 285 1 301 15
ci908 255 247 3 271 16

Mean 274 253-20 292 21

*Gainfrom Day 0bodyweight
() Value in parantheses is a dead body weight. Superscript number

indicates the day the animal was found dead.

005670
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Table 4

Individual Pathology Comments

Dose Level: 5,000 mg/kgof Body Weight

Animal Test Day —
Number Sex Died Sacrificed Necropsy Observation
cisies M - 14 Novisible lesions.

cis’ M - 14 No visible lesions.

cis M - 1 No visible lesions.

cisser MM - 14 No visible lesions.

cs7 MM - 14 No visible lesions.

cis F 7 - ‘The haircoatoftheentire ventral
surface is stained with dark red
anddry material. The mucosal
surfaceofthe glandular portion of
the stomach has multiple, dark
red, pinpoint foci

cis F - 1 No visible lesions.

C2905 F - 14 No visible lesions.

C1003 F - 1 No visible lesions.

cis F - 14 No visible lesions.

= Not applicable.
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T2069
Page 3

1 stu
Acute ral Toxicity Study In Rats (OECD Gutdelfnes)

2. pursaseTo tssess the acute oral toxicity produced when the test material fsadainistered by the oral route (3avage) 15 rats
3.
IERIE tad 10 corte wih te folloetng GoadLaboratory Practice Regu1atfons/Stancards/Gulée)ines
[7 Conduct as  Nonregulated StudyJit

40 CAR 160 (EPR-F1FRA)fom Gari)clei (nal) (GEch)Hosticsion to 2030, put 1, toe aanss wr)lotiication Ho. 313, Warch 31, 1562, aid us amended byHot fication Ko! 870, October §, 1963 (Japanese HO)
A procedures in this protoca] are tn. compl ance with the AnfealSelfare hct Regulations. In the opinion of the Sponsor and piedydirector, the study does not umecessarilydup cate shy previoes

4 gulityAssurancefor regulated studies, the protocol, study conduct, and the finalreport wil) be audited by the Qualiiy Assurance Unit in sesordupce23th Hazleton Wisconsin (WI) Standard Operating Procedures. (Sop)and pol icles.
5 Lesttater)

A Lentification
(See sample subsittan fore)

B. Phusical Descrintion(See samp subnitiat form)
€. puritsandstabilityIhe Sponsor assumes respons bility for purity and stabilitydeterminations (Including under test cont ome) “SanorLestmaterial vehicle nixture(s) (3f spp iCable) forconcentration, Solubility, hasogeneity. andstabil ty analysesX11 be taken befare adainistration {f requested by fheSponsor. These saaples (if taken) will be sent tothe Sponsorafter experimental feraination for possible snilyete

¢05676
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Tr2085Paget

0.
[Cm pe——

e SHIRES wan ess 10 enpertentst curation i sethave reserve sasples retained.
Reserve samle(s) of exch batehylot of test materfal will betaken §€°thYS study 15 Bore thin § weeks In exper mentalduration.
The test material reserve sample wil) be stored at I fn &froseer set Tomatntain's Gmtonture of Eele'o't or 1 Juarsfer WWI S07. The Sponsor will be contacted after 10 years’ fordisposition tn accordance with the appropriate regulators GoodLaboratory Practices.

F. Retention
Any unused test material wiT) be discarded after tssuance ofthe Final report, unless directed otherwise by the Sponsor.

.
RSEso a otters

6. Exertsents]Deston
A tatmls

1) SoectesRat
2)© BURRaris sige Ltoratortes, ne.C1 HsdiSprague Dawley SOYHarian Sprague Davey, Inc.
©) faeatInitiationTours 201s
(®) petahtatInitiation0'to 30's
(5) posberand Sex$ males and females for the fnitis] dose level§ males and/or S females for any additions] dose levels(if required)
©) lamtstication

Individuat nosered ear tag

00s677
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e289Page's

0) Husbandry
(8) foustogSeparated by sex and grow housed in screen-bottonStainless steel cages (hewy guvge)
0)© Bh cho 1500 hurt Wit, 10.) ot T1t0mexam fom overaigh ufos Lest miseiladministration. The faod is rostinely analyzed bythe Banufacturér for natritiona) cocpunents andenvironmental contantnants.
© tater) ottun rem automatic apsten, sumles of thevater are’ analyzed by Il for otal dissetved sel iisshardness, and spectfied microbiototca] content. andfor selected elements, heavy Betats,orgunaphosphates, and chlorinated hydrocarbons.
© Contaminants1 SEBS om contains tn he ond or vatethat would fnterfers with this study,
©) BL conyers for the animal one wi beset to maintain a temperature of 13 to 35:C, 1relative hiaidity of B05 420%, and a 12-houtTight/12-hour dark crete.
0) declimtion0 fella,

(8) SelectionofTestAotmnlsBased on health and body ‘veloht according to WWI SOPs. Anadequate nusber of xtra aniaals W131 be porcheses. vs that70" sniaal fn Gbviousty poor health 15 paced on test.
(9) JustificationforSpecies Selectionifstorically, Tats have been used 3s representative of 3rodent. species and are preferred by various revisionsSaencies.

©. DoseMsintstration
0) DoseLeverA siigle dose of 5,000 ma/kg of body weight will besdninistered to ite mate nd FoeFosses." 1 on testFaterial related nartality { produced at this levels so
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T2069
Fige 7

E sttistionmusesOther than I, calculations (vhen applicable) no statisticalanalyses are Fequired.
7. Report

A'fimal report tncluding those fteas 1isted below wiTl be subaitted.
Description of the test matertalDescription of the test systemProcedures
Dates of exparimenta] initiation and terntnationTabulation of gortality data by sex and dose levelDescription of any toxlc effects.Tabulation of men body weights by sex 1nd dose levelLy calculations Tor each sex With S6k confidence Intervalshen app icate)Gross pathology findings/gross pathalogy report. (vhen applicable)

8. LocationofRaData, Records,and FinalReportOrfainal daa, or copes thersat, will be avilable at Hil tofaciitate auditing the’study durin its progress and beforeacceptance of the final report. When the fiml report 1s completed,311 original paper data, "including those. tiem: 1155ed below wi) beFetsined Tn the archives of HI cording be i) Son
taco ndprotec seendentsose preparation recordsInthe vecordsSod veiDose adanistrationObservationsAaatoaical pathology recordsStudy correspondenceFinal report” (original signed copy)
The folloring supporting records will be retained at WI bat willOL be archived with the study data.
Animalreceipt/acel imation recordsHater analysts’ recordsnina] "roca temperature and humidity recordsRefrigerator and freezer temperature recordsTnstrisent cal fbration and myintensnce records

005680
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