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Study
Cell Proliferation Study with N-Ethyl Perfluorooctanesulfonamido ‘Ethanol (N-EXtFOSE; 3M T-6316.11), Perfluorooctane Sulfonic Acid Potassium Salt (PFOS; 3M T-6295.16), andN-EthylPerfluoroctanesulfonamide (PFOSA 3M T-7091.1) in Rats

Purpose
To assess cell proliferation and ‘peroxisome proliferationin rats administeredtestmaterialin thediet.

Sponsor
3M Corporate Toxicology :
Building 220-2E-02, 3M Center *
St. Paul, MN 55144-1000

Study Representative
Marvin T. Case, D.V.M, PhD.
3M Corporate Toxicology
Phone No.: 651 733-5180

Fax No.: 651 733-1773

Email: mtcase@mmm.com

Alternative Study Representative
Andrew M. Seacat, Ph.D.

3M Corporate Toxicology
Phone No.: 651 575-3161
Fax No.: 651 733-1773
Email: amseacat@mmm.com

Study Location
R.O.W. Sciences

15 Firstfield Road

Gaithersburg, Maryland 20878
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Study Monitor
Sandra R. Eldridge, Ph.D.

Pathology Associates Intemational
Phone No. 301 624-2036

Fax No. 301 663-8994

‘Email: srepaisaic@aol.com

Study Director

Gary W. Wolfe, Ph.D., D.A.B.T.

R.O.W. Sciences

Phone No.: 301 330-3723

Fax. No.: 301 330-3738 ‘

Email: gwolfe@lab.row.com

Principal Investigator
Sandra R. Eldridge, Ph.D.
Pathology Associates Intemational
Phone No. 301 624-2036

Fax No. 301 663-8994

Email: SREPAISAIC@aol.com

Study Pathologist

Carolyn Moyer, D.V.M., Diplomate, A.C.V.P.
Pathology Associates International :
Phone No. 301 624-2928

Fax No. 301 663-8994

Proposed Study Timetable
In-life Start Date: To be addedbyprotocol amendment; Day 0
In life End Date: To be added by protocol amendment

AuditedDraftReport Date: Tobeaddedbyprotocol amendment

Regulatory Compliance

‘This study will be conducted in the spirit of Good Laboratory Practice (GLP) regulations.
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Animal Care and Use Statement

All procedures in this protocol are in compliance with the Animal Welfare Act Regulations, 9 CFR
1-4. In the opinion of the Sponsor and study director, the study does not unnecessarily duplicate
any previous work.

Quality Assurance
Not applicable.

Test Materials

r FestMaterial, |N-EFOSE J PFOS— FFG — TW1055
(completedby (completedby (tobeaddedby |(tobeaddedbyi 3M 3M) protocol ‘protocol

I _ A — _ amendment) amendment)
frm|[i on: a EKrosA — 1]Se |

Co Pes Pes SERTorage oomtemp. Toor temp.
IConditions:

[Tree [|e [ew—_ 1]
Reserve (Archive) Samples

A reserve sample (approximately 5 g)ofeach lot will be taken and stored.at room temperature.
‘These samples will be transferred to the Sponsor after completion of the in-life phase to be retained
in accordance with 40 CFR 792.195.

Disposition of Test Material

After authorizationfromthe Sponsor, any remaining test material will be returned to:
Marvin Case, D.V.M., Ph.D.
3M rate Toxicology
Eeoe3M Center

St. Paul, Minnesota 55144-1000
Phone No.: 651-733-5180
Fax No.: 651-733-1773
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Animals
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Husbandry

Single housed in hanging saness sel wire cages

Teklad 7012 Certified Rodent Diet. Fresh food willbe provided weekly. |
I Feed is analyzed by the manufacturer for concentrations ofspecified heavymeal, afigon, chlorine hydrocarbons, organophosphate, a specified |l nutrients. Specified nutrients analyses are on file at R.O.W. Sciences.

‘Tap water, provided ad libitum via an automatic watering system or water |bottles. Thewater is analyzedat leasttwo timesper year forcontaminants and| specific microbes. The results of these analyses are on file at ROW.Sciences. .
I

[| Contaminants: | The study directorandorthe Sponsor have considered possible interferingsubstances potentially present in animal feed and water, including the testmaterial itself or possible structurally related materials as well as the itemslisted in (2) and (3) above. None ofthese contaminants are reasonablyexpected o be present in animal feed or water at levels sufficient o inierferewith this study.
|

| Environment: | The targeted temperatures are between 64 and 79°F with a relative humidity |between 30% and 70%. Temperature and humidity are monitored icontinuously. A 12-hour light/I2-hour dark cycle will be maintained. Ten or |‘greater air changes/hour will be maintained.

Acclimation: | Animals will be acclimated to the facility for a minimum of 7 days prior to the |start ofdosing. Animals will be observed for generat health and suitability for |testing during this period. Animals that are diseased or unsuitable for testing.will be removed from the study.
!

Randomization: | Using computer-generated random numbers wit assignment to groups, At thetime of randomization, the weight variation of the animals of each sex usedshould not exceed & 2 D, ofthe mean weight, and the mean body weights |f for each group of each sex will not be statistically differenti

Justification: | Rats will be used becauseof the extensive historical data base, and the FDArequirements for a rodent species. |
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Group Designations, Dietary Levels and Scheduled Sacrifice Time Points

[ | — Number of MaleRats =

| Group Number| Control N-EtFOSE PFOS| PFOSA| Wy-14,643| Total No.(TimePoint) |_(0 ppm) | 300 10030ppm | 20 ppm|100 ppm| 1000 ppm|ofAnimals

h [0] ©
(48 hrs)

2 5 5 5 [| adsys
l 3 5|_asans {
| 4 5 5 5 5 51 wk recover

3 : ’ |
4 wk recover |

I ‘otal No. of

Dosing Procedures

Method of Administration

Dietary. Animals in Groups 1 through 3 will receive test diet for 48 hours, 7 days, and 14
days, respectively.

Animals in Groups4 and 5 will receive test diet for 14 days followed by a 1 or4 week
recovery period, respectively.

Reason for Dosing Route
‘The potential human exposure is by the oral route.

Dose Preparation
Before initiation of treatment, dose preparationofeach test material will be mixed. All dose
preparations will be stored at room temperature. Dosepreparation willbe documented and
reported. See Attachment I for test diet preparation procedures.
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Retention Sample
‘Samples (approximately 100 g) will be taken from the dose preparation and stored at room
temperature. Unless used for analyses, these samples will be discarded at least 1 month
after completionofthe in-life phase.

Observation of Animals

Clinical Observations
Each animal will be observed twice daily (a.m. and p.m.) for mortality and moribundity;
findings will be recorded as theyare observed.

Body Weights
Prior to treatment (at randomization), weekly for Week 1 through 4 weeks of recovery.

Food Consumption
Weekly for Week 1 through 4 weeksofrecovery.

Clinical Chemistry
Animals will be fasted overnight before animal's scheduled necropsy; blood will be collected from
a jugular vein into an EDTA-coated tube. Serum enzyme levelsofalanine aminotransferase (ALT),
alkaline phosphatase, aspartate aminotransferase (AST), cholesterol and triglycerides will be
determined.

‘Termination
Unscheduled Sacrifices and Deaths
Necropsies will be done. Animals to be sacrificed will be anesthetized with CO, weighed, and
exsanguinated.
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Scheduled Sacrifices

Interim Sacrifices

At48 hrs, 7 days, and 14 days, animals will be fasted overnight, bled for serum samples,
anesthetized with CO,, weighed, and exsanguinated.

NOTE: Two serum samples will be needed, (1) a0.5 ml sample for clinical chemistry and
(2) a 1.5 ml sample for compound level analysis.

‘The abdominal cavityofeach animal will be opened, the Liver will beremovedand
weighed, and liver samples willbecollected. Animals willbe discardedafter liver

collection. :

Terminal Sacrifices
After 1 and 4 weeks of recovery, animals will be fasted overnight, bled for serum samples,
anesthetized with CO,, weighed, exsanguinated, and necropsied.

NOTE: Two serum samples will be needed, (1) a0.5 mi sampleforclinical chemistry and
(2)2 1.5 ml sample for compound level analysis.

Postmortem Procedures

Necropsy
‘The necropsy will include an examination of the external featuresofthe carcass; all external
body orifices; the abdominal, thoracic, and cranial cavities; organs; and tissues.

Cell Proliferation Tissue Collection and Immunohistochemical Evaluation
Representative samples of the left lateral lobe of the liver and any macroscopic lesions of the
liver will be collected and preserved in zinc formalin.

After fixation, each sample of liver will be delivered to:

Sandra R. Eldridge, Ph.D.
Pathology Associates Intemational15 Worman’s Mill Court, Suite T
Frederick, Maryland 21701
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Proliferation cell nuclear antigen (PCNA) evaluation will be done on the samples. In addition,
liver sections prepared from the same tissue block will be stained with hematoxylin and eosin
and examined microscopically.

Palmitoyl-CoA Oxidase Tissue Collection and Analyses
A sample (approximately 500 me) of the right lateral lobe of the liver will also be collected from
select animals and flash-frozen in liquid nitrogen. See Attachment II for procedure. The liver
tissue will be stored in a freezer set to maintain -60 to -80° C until analyzed by Covance for
palmitoyl-CoA Oxidase activity. The liver samples to be analyzed will include all study
animals, EXCEPT for the Wy-14,643 animals and all animals from the 4-week recovery
groups. In addition to this study, samples from a previous 3M study will be analyzed for
‘palmitoyl-CoA Oxidase activity; these samples consist of liver samples from 35 rats and 35
guinea pigs.

Tissue Collection for Electron Microscopic Evaluation
Sectionsofliver from all animals will be collected, minced to approximately one millimeter
cubes and placedin a fixative appropriate for electron microscopy. The containers and fixative
will be provided by PAL Electron microscopy will be performed on one animal per treatment
group exhibiting the highest cel proliferative response as well as one control animal at the
discretion of the Sponsor, from one time point as well as the 4-week recovery. Thus, EM will
be performed on one animal from the control, N-ECFOSE (one dose only to be determined),
PFOS, PFOSA, and Wy groups at oneofthe time points, as well as the4 week recovery, for a
total of 10 animals.

Remaining Liver Tissue
The remaining liver tissue will be frozen and stored at -60 to -80° C for possible future
analysis.

Organ Weights
At the scheduled sacrifices, the liver will be weighed.

Histopathology
Liverfromeach animal that is examined for cel proliferation will be stained with hematoxylin
and cosin, and examined microscopically for histopathologic changes.
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Reports
One copy of the draft report will be sent to the Sponsor. The report will include the following
information:

Experimental Design and Methods

Results

dose analyses
‘mortality
clinical observations

Sod) wgetweight changes
foodconsumption

test material consumption :
clinical pathology results
‘palmitoyl-CoA oxidase activities
macroscopic observations
‘microscopic observations
ultrastructural observations
cell proliferation assessments

Record Retention

All raw data, documentation, records, protocol, specimens, and final report generated as a
result of this study will be archived in the storage facilities of PAI for a period of 1 year
following submission of the final report to the Sponsor. One year after submission of the final
report, all of the aforementioned materials will be sent to the Sponsor and a return fee will be
charged. All raw data stored on magnetic media will be retain by PAL
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PROTOCOL APPROVAL

Study Representative
3M Corporate Toxicology

Alan W401 fiz fog
ary W. Wolfe, Ph.D., DAB.. Date

Study Dis by hr
R.O.W. Sdi¢nces

_ L142le? aX
principleInvestigator
Pathology Associates International
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Attachment: I

Test Diet Preparation Procedures

1) Determine the amount of test diet (feed) that is to be prepared and weigh out that amount of
feed.

2) Calculatetheamountoftestarticlethat is neededtoprepare the testdietat the desired
concentration.

3) Accurately weigh out the necessary amountoftest article.

4) Transfertheweighedtestarticleto acontainerand addasmall volumeofacetoneto container.
Manuallymixtodissolvethetest material addingacetoneas necessary(typicalratiooftest
materialtoacetoneis1g: 15-20mlacetone). Visuallyinspecttest material/acetonefor
solubility of test material. ‘

5) Prepare a pre-mix by transferring the dissolved test material into 4 kg of feed in a Hobart
‘mixing bowl. Mix for 10 minutes. Transfer the premix to a larger mixer, add remaining
amount of weighed diet, mix for 30 minutes.
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Attachment: II
Collection of Tissue Samples for Biochemical and Molecular Analysis

Because of the extreme instability of certain enzymes and biomolecules, it is essential that tissues
be harvested as soon after death as possible and flash frozen immediately in liquid nitrogen.

Failure to follow theseproceduresmaylead tolossoftheentire sampleand all the energies and
resources that were invested into generating the samples. Therefore, make every effort to comply
with the following:

1) Harvest the tissue samples as soon as possible after death. Delays may allow for
biodegradation and/orinactivationofthedesiredendpoint.

2) Immediately submerse the tissue sample directly into liquid nitrogen. Dry ice or other
altematives will not suffice. I is important that the tissue be immersed directly in liquid
nitrogen Transferring it to a dry vessel (or sample container) suspended in liquid nitrogen will
not suffice. The tissue may freeze to the vessel wall and will then be impossible to remove
without completely destroying the vessel (or sample container).

3) Be absolutelysure to maintain the tissue frozen. It should be stored ina sealed container at -
70°Candshippedortransferredondry ice. If needed, the frozen sample can be fractured
(broken into portions for different applications) by placing in a crucible which contains liquid
nitrogen to keep the sample frozen while grinding/fracturing.
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