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TITLE: ORAL (GAVAGE) DEVELOPMENTAL TOXICITY STUDY
OF N-EtFOSE IN RATS

ARGUS RESEARCH LABORATORIES, INC.
PROTOCOL NUMBER: 418-011
SPONSOR'S STUDY NUMBER: T-6316.7

I. SUMMARY AND CONCLUSION

A. Methods®

Twenty-five Cri:CDBBR VAF/PIus® (Sprague-Dawley) presumed pregnant
female rats were assigned to each of five dosage groups (Groups | through V).
Nineteen additional female rats were assigned to one of five dosage groups for
the satelite study (three, five, three, three and five rats assigned to Groups |
through V, respectively). The test article, N-EtFOSE, or vehicle, 2% Tween® 80
in Reverse Osmosis Membrane Processed Deionized Water (R.O. Deionized
Water), was administered via gavage once daily to female rats on days 6 through
17 of presumed gestation (DGs 6 through 17). Dosages of 0 (Vehicle), 1, 5, 10
and 20 mg/kgiday were administered at a dosage volume of§ mL/kg, adjusted
daily on the basis of individual body weights.

The female rats were observed for viability at least twice each day of the study.
The rats were also examined for clinical observations of effectsof the test article,
abortions, premature deliveries and deaths before and approximately one hour
after dosage (DGs 6 through 17), and once daily during the postdosage period.

a. Detailed descriptions of all procedures used in the conduct of this study are
provided in the appropriate sections of this report and in APPENDIX C
(PROTOCOL AND AMENDMENT)
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Body weights were recorded on DGs 0 and 4 and daily during the dosage and
postdosage periods. Feed consumption values were recorded on DGs 0, 4, 6, 8,
10, 12, 14, 16, 18 and 20.

All rats in the main study were sacrificed by carbon dioxide asphyxiation on
DG 20 and a gross necropsy of the thoracic, abdominal and pelvic viscera was
performed. The number of corpora lutea in each ovary was recorded. The
uterusof each rat was examined for pregnancy, number and distribution of
implantations, live and dead fetuses and early and ate resorptions. Each fetus.
was identified, weighed and examined for sex and gross extemal alterations.
Approximately one-half of the fetuses in each litter were examined for soft tissue
alterations and the remaining fetuses in eachlitter were examined for skeletal
alterations.

Rats in the satelite study were sacrificed on DG 18. Blood samples were
collected and centrifuged. The liver was excised, weighed and sectioned.
Fetuses were examined grossly to the extent possible as described for rats
assigned to the main study. Fetuses and placentae were pooled per litter. After
completion of sample collection, serum, iver section, fetal and placental samples
were shipped to the Sponsor for analysis.

B. Results

No deaths, abortions or premature deliveries occurred during the study. All rats
survived until scheduled sacrifice on gestation day 20 (DG 20)

Al clinical and necropsy observations were considered unrelated to the test
article

Maternal body weight gains were significantly reduced in groups administered
5 mg/kg/day and higher dosagesof the test article. The effect was minimal and
transient in the 5 mg/kg/day dosage group, occurring only on DGs 8 to 10. In the
10 mg/kg/day dosage group, significant reductions in maternal body weight gains
occurred on DGs 6 to 8 and 10 to 12, followed by a significant increase in weight
gain on DGs 14 to 16. The 20 mg/kg/day dosage group had significant weight
loss followed by significant reductions in maternal body weight gain on DG 8 to
14 and 16 to 18. These effects of the test article resulted in a tendency for
reduced weight gain in the 10 mg/kg/day dosage group and significant
reductions in the 20 mg/kg/day dosage group for the entire treatment period
(DGs6 to 10), the entire interval after initiation of treatment (DGs 6 to 20) and
the entire gestation period (DGs 0 to 20). Maternal body weights were
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significantly reduced in the 10 and 20 mg/kg/day dosage groups on DGs 11
through 13 and 8 through 20, respectively.

Body weights and body weight gains were unaffected by the 1 mg/kg/day
dosage of the test article.

The absolute feed consumption value was significantly reduced in the
10 mg/kg/day dosage group on DGs 6 to 8 and absolute and relative feed
consumption values were significantly reduced in the 20 mg/kg/day dosage
group for the entire dosage period and at all intervals within this period. The
absolute feed consumption value continued to be significantly reduced and the
relative feed consumption value tended to be reduced in the 20 mg/kglday
dosage group during the postdosage interval. These effects of the 20 mg/kg/day
dosage of the test article resulted in significantly reduced absolute and relative
feed consumption values on DG 6 to 20 and DGs 0 to 20.

Absolute and relative feed consumption values were unaffected by dosages of
the test article as high as 5 mg/kg/day.

Fetal body weights (total, male and/or female) were significantly reduced in the.
10 and 20 mg/kg/day dosage groups, as compared to the control group values.
Dosages of N-EtFOSE as high as 20 mg/kg/day did not affect any other
Caesarean-sectioning or litter parameters. The litter averages for corpora lutea,
implantations, ter sizes, live fetuses, early resorptions, percent resorbed
conceptuses and percent male fetuses, as well as the numbers of dams with any
resorptions or with viable fetuses were comparable in the five dosage groups
and did not significantly differ. No dams had litters with all conceptuses
resorbed, and there were no dead fetuses or late resorptions. All placentae
appeared normal. All of these values were within the ranges observed
historically at the Testing Facility.

Reversible delays in fetal ossification associated with the significantly reduced
fetal body weights in the 10 and 20 mg/kg/day dosage groups, were evident as.
significant reductions in the litter averages for ossified caudal vertebrae in the
10 and 20 mg/kg/day dosage groups and a significant increase in the fetal
incidence of wavy ribs in the 20 mg/kg/day dosage group.

All other fetal gross external, soft tissue and skeletal alterations (malformations
and variations) were considered unrelated to the test article because: 1) the
incidences were not dosage-dependent; and/or 2) the incidences were within
ranges observed historically at the Testing Facility.
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Cc. Conclusion

On the basis of these data, the maternal no-observable-effect-level (NOEL) of

N-EtFOSE is 5 mg/kg/day (the 10 and 20 mg/kg/day dosages caused biologically

important and statistically significant reductions in body weight gains or weight

losses, and the 20 mg/kg/day dosage also persistently reduced the absolute and

relative feed consumption values). The developmental NOEL is also

5 mg/kg/day (the 10 and 20 mg/kg/day dosages significantly reduced fetal body
weights and caused minimal, but statistically significant reversible delays in

ossificationof the caudal vertebrae; the 20 mg/kg/day dosage also significantly
increased the incidence of wavy ribs, an additional reversible delay in ossification

associated with the reduced fetal body weights).
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[I CRI OF TEST PROCEDURE!

A. Conduct of Study:

A. Sponsor:

3M CorporateToxicology, 3M Center, Building 220-2E-02, St. Paul,
Minnesota 55144-1000

A.2. TestingFacility:

Argus Research Laboratories, Inc., 905 Sheehy Drive, Building A, Horsham,
Pennsylvania 19044-1297

A3. StudyNumber:

418-011

A4. Sponsor's Study Number:

T6316.7

AS. Purpose of the Study:

The purposeofthis study was to detect adverse effects of N-EtFOSE on
Cr:CD®BR VAF/Plus® presumed pregnant female rats and development of the
embryo and fetus consequent to exposure of the dam from implantation to
closure of the hard palate. This study evaluated ICH Harmonised Tripartite
Guideline stages C and D of the reproductive process.

AS. Study Design:

The requirements of the International Conference on Harmonisation (ICH)
Harmonised Tripartite Guideline were used as the basis of study design.

A7. Regulatory Compliance:

The study was conducted in compliance with Good Laboratory Practice (GLP)
regulations of the U.S. Food and Drug Administration (FDA)? the Japanese
Ministry of Health and Welfare (MHW)® and the European Economic Community
(EEC). There were no significant deviations from the GLP regulations that
affected the quality or integrity of thé study. Quality Assurance Unit findings
derived from the inspections during the conduct of this study are documented
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and have been provided to the Study Director and the Testing Facility
Management.

A.8. Ownershipof theStudy:

The Sponsor owns the study. All raw data, analyses, reports and preserved
tissues are the property of the Sponsor.

A.9. StudyMonitor:

Marvin T. Case, D.V.M., Ph.D.

A10. AlternateStudyMonitor:

Andrew M. Seacat, Ph.D.

A.11. StudyDirector:

Raymond G. York, Ph.D., DABT (Associate Director of Research)

A12. Technical Performance:

John F. Bamett, B.S. (Director of Laboratory Operations)
Kristen landola Sherer, B.S. (Research Associate/Fetal Evaluation)
Sharon Adamski (Laboratory Technician)

A.13. ReportPreparation:

Raymond G. York, Ph.D., DABT
Jo Ann Frazee, M.S. (Study Coordinator)
Susan K. Bradshaw, B.S. (Data Management Specialist)
Karen G. Parker, AA. (Administrative Assistant)

AA4. Report Review:

Alan M. Hoberman, Ph.D, DABT (Director of Research)
Mildred S. Christian, Ph.D., Fellow, ATS (Executive Director of Research)

A15. Date Protocol Signed:

29 July 1998
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A16. Datesof Technical Performance:

Rat Arrival Date 11 AUG 98
Cohabitation Period 18 AUG 98 PM - 23 AUG 98 AM
Day 0 of Presumed Gestation (DG 0) 19 AUG 98 - 23 AUG 98
Dosage Period (DGs 6 through 17) 25 AUG 98 - 09 SEP 98
Toxicokinetic Sample Collection
and Caesarean-Sectioning Period
(DG 18) - Satellite Study 10 SEP 98

Caesarean-Sectioning Period -
Main Study (DG 20) 08 SEP 98 - 12 SEP 98

AA7. RecordsMaintained:

The original report, raw data and reserve samples of the test article and vehicle
are retained in the archives of Argus Research Laboratories, Inc. Any preserved
issues are retained in the archives of the Testing Facility for one year after the
mailing of the draft final report, after which time the Sponsor will decide their final
disposition. Prepared formulations were discarded at the Testing Facilty.
Unused bulk test article will remainat the Testing Facility until its disposition is
decided by the Sponsor.

B.  TestArticle Information:

B.A. Description:

N-EtFOSE - a waxy solid

B.2. LotBatch Number:

FM-3929 [30035, 30037, 30039 (Expiration date: May 2000)]

B3. Date Received and Storage Conditions:

The test article was received on 20 May 1998, and stored at room temperature.
Prepared formulations were stored refrigerated.

B.4. Special Handling Instructions:

Standard safety precautions (use of protective clothing, gloves, dust-mist
respirator, safety goggles or safety.glasses and a face-shield) were taken when
handling the bulk test article and prepared formulations.
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BS. Anal Purity:

Information regarding the identity, composition, strength, and purity of the test
article is on file with the Sponsor.

C. Vehicle Information:

C1. Description:

2% Tween® 80 in Reverse Osmosis Membrane Processed Deionized Water
(R.O. Deionized Water).

C.2. LotNumber:

MO3H05

C3. Date Received and Stora tions:

The vehicle was received on 8 July 1998 from J.T. Baker, Phillipsburg,
New Jersey, and stored at room temperature. R.O. Deionized Water is available
from a continuous source at the Testing Facility and is maintained at room
temperature.

ca s ndling Instructions:

Standard safety precautions (use of protective clothing, gloves, dust-mist
respirator, safety goggles or safety glasses anda face-shield) were taken when
handling the vehicle.

C.5. AnalysisofPurity:

Neither the Sponsor nor the Study Director was aware of any potential
contaminants likely to be present in the vehicle that would interfere with the
results of this study.

D.  TestArticle Preparation:

‘Suspensions of N-EtFOSE were prepared daily at concentrations of 0, 0.2, 1,2
and 4 mg/mL. The test article was considered 100% pure for the purpose of
dosage calculations.
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D1. SampleInformation:

Storage Tate[sammorie|comuoens|ste|names|costo |snepesto|shiges|
Concentration mle| 28 AUG 88° AUG SE[Gea | [ISR [Rees]
Gok Test Foon Tsing Facity| 010CT86EA I NR Rl 000 cvidBaal
ReveReserve Temperature| Archives

Water Temperature| Archives
a. Duplicate samples weretakenfrom the first and last preparationon the day prepared. One

sampl of eachset was shipped to the Sponsor for analysis. The remaining samples were
retained atth Testing Facilty as backup samples.

b. First day of preparation.
c Lastday of reparation

Homogeneity and stability of prepared formulations are on file with the Sponsor.

D.2. Analytical Results:

Concentration samples (2 mL) were taken on the first and last days of
preparation for analyses by 3M Environmental Technology and Safety Services.
The resultsof these analyses were not available at the time of this report.

E.  TestSystem: .

EA. Species:

Rat

E2. Strain:

Crl:CD®BR VAF/Plus® (Sprague-Dawley)

E.3. Supplier(Source):

Charles River Laboratories, Inc., Raleigh, North Carolina

Ed. Sex:

Female (Note: Male rats were used only for the purposes of breeding and are not
considered part of the Test System) :
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ES. Rationale for Test System:

The Crl:CD®BR VAF/PIus® (Sprague-Dawley) rat was selected as the Test
System because: 1) itis one mammalian species accepted and widely used
throughout industry for nonclinical studiesof developmental toxicity (embryo-fetal
toxicitylteratogenicity); 2) this strain has been demonstrated to be sensitive to
developmental toxins; 3) historical data and experience exist at the Testing
Facility”; and 4) the test article is biologically active in this species and strain.

E.6. TestSystemData:

Number of Rats 190
Approximate Date of Birth 08 AUG 98
Approximate Age at Arrival 64 days
Weight (g) on the Day after Arrival 195-234
Weight (g) at Study Assignment 210-251

E7. Breeder Male Rat Data: Shipment 1 ‘Shipment 2

Number of Rats. 110 120
Approximate Date of Birth 13 JAN 98 26 JAN 98
Approximate Age at Arrival 87 days 75 days
Weight (g) on the Day after Arrival 300-356 300-356
Weight (g) at Study Assignment 498-784

ES. Method of Randomization:

Upon arrival, rats were assigned to individual housing on the basis of computer-
generated random units. Female rats were assigned to one of five dosage
groups (Groups | through V), 25 rats per dosage group, using a computer-
generated (weight-ordered) randomization procedure based on body weights
recorded on DG 0. Nineteen additional female rats were assigned to one of five
dosage groups for the satellite study (three, five, three, three and five rats
assigned to Groups | through V, respectively) using a computer-generated
randomization based on body weights recorded on DG 0.

ES. System of Identification:

Each rat was individually identified with a Monel® self-piercing ear tag (Gey
Band and Tag Co, Inc., No. MSPT 20101) inscribed with the rat's designated
unique permanent number. Cage tags were marked with the study number and
permanent rat number. .
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F. Husbandry:

FA. Research Facili istration:

USDA Registration No. 23-R-099 under the Animal Welfare Act, 7 U.S.C. 2131
ot seq.

F.2. StudyRooms:

The study rooms were maintained under conditions of positive airflow relative to
a hallway and independently supplied with a minimum of ten changes per hour of
100% fresh air that had been passed through 99.97% HEPA filters (Airo Clean®
room). Room temperature and humidity were monitored constantly throughout
the study. Room temperature was targeted at 64°F to 79°F (18°C to 26°C);
relative humidity was targeted at 30% to 70%. See APPENDIX E
(TEMPERATURE AND RELATIVE HUMIDITY REPORT).

F3. Housing:

Rats were individually housed except during the cohabitation period. During
cohabitation, each pair of male and female rats was housed in the male rat's
cage. All cage sizes and housing conditions were in compliance with the
Guide for the Care and Use of Laboratory Animals ®.

F.4. Lighting:

An automatically-controlled fluorescent light cycle was maintained at 12-hours
light: 12-hours dark, with each dark period beginning at 1900 hours EST.

F5. Sanitization:

Cage pan liners were changed approximately three times each week. Cages
‘were changed approximately every other week.

F6. Feed: :

Rats were given ad libitum access to Certified Rodent Diet® #5002 (PMI
Nutrition International, St. Louis, Missouri) in individual feeders.

F.7. Feed Analysis:

Analyses were routinely performed by the feed supplier. No contaminants at
levels exceeding the maximum concentration for certified feed or deviations from
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expected nutritional requirements were detected by these analyses. Copies of
the results of the feed analyses are available in the raw data.

Neither the Study Director nor the Sponsorwas aware of any agent present in
the feed that was known to interfere with the results of this study.

F.8. Water:

Local water that had been processed by passage through a reverse osmosis
membrane (R.O. water) was available to the rats ad libitum from individual water
bottles attached to the cages and/or from an automatic watering system.
Chlorine was added to the processed water as a bacteriostat.

F.9. WaterAnalysis:

The processed water is analyzed twice annually for possible chemical
contamination (Lancaster Laboratories, Lancaster, Pennsylvania) and monthly
for possible bacterial contamination (Analytical Laboratories, Inc., Chalfont,
Pennsylvania). Copies of the results of the water analyses are available in the
raw data.

Neither the Study Director nor the Sponsor was awareof any agent present in

the water that was known to interfere with the results of this study.

G. Methods:

GA. DosageAdministration:

cone | Noort| osge | Gann| SessTon | mange ll veS| oi | | EE[oe cee]
[ovToveJ0Ts vaeorvaeas [vasrs.vans |}

[Tv[wee[7Toa |5 assvss[vaseamo|
Co eoTe +Toms[om
[ov [mee[0Tz 15[aw vam[vasseiasms |]
[ovIos[»1«1 5 |vooorvams| voswrvaomr|
RRRwaSareea TOD pror ros 653938Eo2 Rat ssn oe see grou bor bosctecson.

The test article was considered 100% pure for the purpose of dosage
calculations.
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G.2. Rationalefor Dosa ction:

Dosages were selected on the basis of a dosage-range study (Argus Research
Laboratories, Inc., Protocol 418-011P) that tested 0, 1, 5, 10, 25 and
35 mg/kg/day. In that study, body weight gain was decreased at 10 mg/kg/day
and higher dosages, and feed consumption values were reduced at all dosages
tested.

G3. Route of Administration:

Oral (gavage)

G4. Rationale for Route of Administration:

The oral (gavage) route was selected for use because: 1) in comparison with the
dietary route, the exact dosage can be accurately administered; and 2) itis a
proposed route of human exposure.

G5. Frequency of Administration:

Appropriate dosages of the test article were administered orally (via gavage)
once daily to female rats on DGs 6 through 17. Dosages of 0 (Vehicle), 1, 5, 10
and 20 mg/kg/dayofthe test article were administered at a dosage volume of
5 mLikg, adjusted daily on the basis of the individual body weights recorded
before dosage. The rats were dosed at approximately the same time each day.

G.6. LengthofStudy:

Approximately 4 weeks

G.7. Method of Study Performance:

After acclimation, 190 healthy virgin female rats were placed into cohabitation
with 190 breeder male rats (one male rat per female rat in the male rat's cage)
Female rats with spermatozoa observed in a smear of the vaginal contents
andlor a copulatory plug in situ were considered to be at DG 0 and retumed to
individual housing.

The female rats were observed for viability at least twice each day of the study
and for general appearance weekly during acclimation and on DG 0. The rats
were also examined for clinical observations of effects of the test article,
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abortions, premature deliveries and deaths before and approximately one hour
after dosage (DGs 6 through 17%), and once daily during the postdosage period.

Body weights were recorded weekly during acclimation, on DGs 0 and 4 and
daily during the dosage and postdosage periods (DGs 6 through 20). Feed
consumption values were recorded on DGs 0, 4, 6, 8, 10, 12, 14, 16, 18 and 20.

G8. GrossNecropsy":

Rats Assigned to the Main Study:

Al rats were sacrificed by carbon dioxide asphyxiation on DG 20, Caesarean-
sectioned and a gross necropsyof the thoracic, abdominal and pelvic viscera

was performed. Uteri of apparently nonpregnant rats were stained with 10%
ammonium sulfide to confirm the absence of implantation sites®. Tissues with
gross lesions were preserved in neutral buffered 10% formalin for possible future
evaluation; all other maternal tissues were discarded.

“The numberofcorpora lutea in each ovary was recorded. The uterus of each rat

was excised and examined for pregnancy, number and distribution of
implantations, live and dead fetuses and early and late resorptions. An early
resorption was defined as one in which organogenesis was not grossly evident
A late resorption was defined as one in which the occurrence of organogenesis
was grossly evident. A live fetus was defined as a term fetus that responded to
stimuli. Nonresponding term fetuses are considered to be dead (there were no

dead fetuses). Dead fetuses and late resorption are differentiated by the
degree of autolysis present; marked to extreme autolysis indicated that the fetus
was a late resorption.

Each fetus was removed from the uterus, placed in an individual container and

identified with a tag noting the study number, litter number, uterine distribution

and fixative. Each fetus was subsequently weighed and examined for sex and
gross external alterations. Live fetuses were sacrificed by an intraperitoneal

a See APPENDIX D (DEVIATIONS FROM THE PROTOCOL AND
STANDARD OPERATING PROCEDURES OF THE TESTING FACILITY),

item 1.

b. A table of random units was used to select one control group rat from

which all tissues examined at necropsy were retained, in order to provide
control tissues for any posse histopathological evaluationsof gross
lesions.
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injection of Beuthanasia®-D Special (Schering-Plough Animal Health).
Photographs of gross external fetal alterations are available in the raw data.

Approximately one-half of the fetuses in each litter were examined for soft tissue
alterations using an adaptationofWilson's sectioning technique”. The fetuses

were initially fixed in Bouin's solution; sections were stored in alcohol. The

remaining fetuses in eachlitter were eviscerated, cleared, stained with alizarin

red S™, fixed in alcohol and examined for skeletal alterations. Skeletal
preparations were retained in glycerin with thymol added as a preservative.

igned to the Satelli ;

On DG 18, rats assigned to the toxicokinetic evaluation were sacrificed and the
following samples collected. Blood samples (approximately 4 mL per rat) were
collected from the inferior vena cava into serum separator tubes and centrifuged.
The resulting serum (approximately 2 mL) was immediately frozen on dry ice and
maintained frozen (-70°C) until shipment to the Sponsor for analysis. The liver
was excised, weighed, and a sample section (lateral lobe) was frozen and

retained at -70°C until shipment to the Sponsor for analysis.

Rats were Caesarean-sectioned and fetuses were examined grossly to the
extent possible as described above for rats assigned to the main study. Fetuses

and placentae were pooled per litter and retained frozen (-70°C) until shipment

to the Sponsor for analysis. After completion of sample collection, serum, liver

section (lateral lobe), fetal and placental samples were shipped (frozen on dry
ice) to the Sponsor for analysis.
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G9. Statistical A :

The following schematic represents the statistical analyses of data:

Type of Test

I. Parametric I. Nonparametric®

A. Bartlett's Test A. Kruskal-Wallis Test
(75% ties)

Significant Not Significant Significant Not Significant
at p<0.05 | at p0.05

Nonparametric AnalysisofVariance |
Dunn's Test

Significant Not Significant B. Fisher's Exact Test
at p<0.05 (>75% ties)

Dunnett Test

lll. TestforProportionData

Variance Test for Homogeneity
of the Binomial Distribution

a. Statistically significant probabilities are reported as either p<0.05 or p<0.01
b. Proportion data are not includedin this category.
c. Used only to analyze data with homogeneity of variance
d. Testfor homogeneity of variance. :
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Clinical observation and other proportion data were analyzed using the Variance
Test for Homogeneity of the Binomial Distribution"?.

Continuous data (e.g., matemal body weights, body weight changes, feed
consumption values and liter averages for percent male fetuses, percent
resorbed conceptuses, fetal body weights, fetal anomaly data and fetal
ossification site data) were analyzed using Bartlett's Test of Homogeneity of
Variances and the Analysis of Variance, when appropriate [i.e., Bartlett's
Test was not significant (p>0.05)]. If the Analysis of Variance was significant
(p<0.05), Dunnett's Test" was used to identify the statistical significance of the

individual groups. If the Analysis of Variance was not appropriate [i.e., Bartlett's
Test was significant (p<0.05)], the Kruskal-Wallis Test" was used, when less
than or equal to 75% ties were present. In cases where the Kruskal-Wallis Test
was statistically significant (p<0.05), Dunn's Method of Multiple Comparisons”
was used to identify the statistical significance of the individual groups. If there
were greater than 75% ties, Fisher's Exact Test” was used to analyze the data.

Count data obtained at Caesarean-sectioning of the dams were evaluated using
the procedures described above for the Kruskal-Wallis Test"

Dam 12868 (5 mg/kg/day dosage group) had a litter consistingoffive live fetuses
and two early resorptions and dam 12889 (10 mg/kg/day dosage group) had a
Jiter consisting of three live fetuses. Because such occurrences can abnormally
skew the distributionof data, statistical analyses were made with and without
the values for these rats and liters. Maternal body weights, feed consumption
Values and Caesarean-section data for these dams and litters were excluded
from summarization and statistical analyses; all values are presented on the
individual tables.
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mn. RESULTS -

A. Mortality, Clinical and Necropsy Observations (Summaries - Tables 1
and 2; Individual Data - Tables 14 and 15)

AA. Mortality

No deaths, abortions or premature deliveries occurred during the study. All rats
survived until scheduled sacrifice on gestation day 20 (DG 20).

A.2. Clinical Observations

All clinical observations were considered unrelated to the test article because:
1) the incidences were not dosage-dependent; 2) the observations occurred in
only one rat; and/or 3) the observations are common events in the laboratory
environment. Clinical observations included localized alopecia on the underside,
limbs and/or neck, ungroomed coat, cold to touch and fused second and third
digits on the right forepaw.

A.3. Necropsy Observations

The only necropsy finding was a tan area (0.6 cm x 0.8 cm) on the median lobe
of the liver in one 20 mg/kg/day dosage group dam (12913). This observation
was considered unrelated to the test article because it occurred in only one rat.

B. Maternal Body Weights and Body Weight Changes (Figure 1;
‘Summaries - Tables 3 and 4; Individual Data - Table 16)

Maternal body weight gains were significantly reduced (p<0.05 or p<0.01) in
groups administered 5 mg/kg/day and higher dosages of the test article. The
effect was minimal and transient in the 5 mg/kg/day dosage group, occurring
only on DGs 8 to 10. In the 10 mg/kg/day dosage group, significant reductions
(p<0.05) in maternal body weight gains occurred on DGs 6 to 8 and 10 to 12,
followed by a significant increase (p<0.05) in weight gain on DGs 14 to 16. The
20 mg/kg/day dosage group had significant weight loss (p<0.01) on DGs 6 to 8
followed by significant reductions (p<0.05 or p<0.01) in maternal body weight
gain on DGs 8 to 14 and 16 to 18. These effects of the test article resulted in a
tendency for reduced weight gain inthe 10 mg/kg/day dosage group and
significant reductions (p<0.01) in the 20 mg/kg/day dosage group for the entire.
treatment period (calculated as DGs 6 to 18), the entire interval after initiation of
treatment (DGs 6 to 20) and the entire gestation period (DGs 0 to 20). Maternal
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body weights were significantly reduced (p<0.05 or p<0.01) in the 10 and
20 mg/kg/day dosage groups on DGs 11 through 14 and 8 through 20,
respectively.

Body weights and body weight gains were unaffected by the 1 mg/kg/day
dosage of the test article.

C. Maternal Absolute (g/day) and Relative (g/kg/day) Feed Consumption
Values (Summaries - Tables 5 and 6; Individual Data - Table 17)

The absolute (g/kg/day) feed consumption value was significantly reduced
(<0.05) in the 10 mg/kg/day dosage group on DGs 6 to 8 and absolute (g/day)
and relative (g/kg/day) feed consumption values were significantly reduced
(p<0.01) in the 20 mg/kg/day dosage group for the entire dosage period
(calculated as DGs6 to 18) and at all intervals within this period. The absolute
feed consumption value continued to be significantly reduced (ps0.01) and the
relative feed consumption value tended to be reduced in the 20 mg/kg/day
dosage group during the postdosage interval (DGs 18 to 20). These effects of
the 20 mg/kg/day dosage of the test article resulted in significantly reduced
(p<0.01) absolute and relative feed consumption values on DGs 6 to 20 (the
entire interval after the first dosage was administered) and DGs 0 to 20 (the
entire gestation period).

Absolute and relative feed consumption values were unaffected by dosages of
the test article as high as 5 mg/kg/day. The significant reduction (p<0.05) in the
relative feed consumption value in the 1 mg/kg/day dosage group on DGs 6 to 8
was considered unrelated to the test article because the value was not dosage-
dependent.

D.  Caesarean-Sectioning and Litter Observations (Summaries -Tables 7
and 8; Individual Data - Tables 18 through 20)

Pregnancy occurred in 24 (96%), 23 (92%), 24 (96%), 25 (100%) and 24 (96%)
ofthe rats in the 0 (Vehicle), 1, 5, 10 and 20 mg/kg/day dosage groups,
respectively. One 5 mg/kg/day dosage group liter consisted of five live fetuses
and two early resorptions, and one 10 mg/kg/day dosage group litter consisted of
three live fetuses. Because such occurrences can abnormally skew the
distributionof the data,values.for these dams and litters were excluded from
data summarization and statistical analyses. As a result, Caesarean-sectioning
observations were based on 24, 23, 23, 24 and 24 pregnant dams.

003612



418.011:PAGE IIl3

Fetal body weights (total, male and/or female) were significantly reduced (p<0.05
or p<0.01) in the 10 and 20 mg/kg/day dosage groups, as compared to the
control group values. The reduced fetal body weights in the 10 and 20mg/kg/day
dosage groups were a reflection of body weight reduction of the dams at these
higher dosage levels. Dosages of N-EtFOSE as high as 20 mg/kg/day did not
affect any other Caesarean-sectioning or litter parameters. The liter averages
for corpora lutea, implantation, lter sizes, live fetuses, early resorptions,
percent resorbed conceptuses and percent male fetuses, as well as the numbers
of dams with any resorptions or with viable fetuses were comparable in the five
dosage groups and did not significantly differ. No dams had litters with all

conceptuses resorbed, and there were no dead fetuses or late resorptions. All

placentae appeared normal. All of these values were within the ranges observed

historically at the Testing Facilty”.

E. Fetal Alterations (Summaries - Tables 9 through 13; Individual Data -

able 21

Fetal alterations were defined as: 1) malformations (irreversible changes that
‘occur at low incidences in this species and strain); and 2) variations (common

findings in this species/strain, and reversible delays or accelerations in
development). Litter averages were calculated for specific fetal ossification sites
as part of the evaluation of the degree of fetal ossification.

Fetal evaluations were based on 342, 349, 347, 354 and 326 DG 20 Caesarean-
delivered live fetuses in 24, 23, 24, 25 and 24 litters in the 0 (Vehicle), 1, 5, 10

and 20 mg/kg/day dosage groups, respectively. Each fetus was examined for

gross external alterations. Of these respective fetuses 166, 167, 169, 170 and
158 were examined for soft fissue alterations and 176, 182, 178, 184 and 168
were examined for skeletal alterations and fetal ossification site averages.

EA. Summary of Fetal Alterations (Summary - Table 9; Individual Data -

[able 21

In the five respective dosage groups, litters with fetuses with alterations present
numbered 6 (25.0%), 8 (34.8%), 4 (16.7%), 7 (28.0%) and 8 (33.3%). The

numbers of fetuses with any alteration observed were 15 (4.4%), 10 (2.9%),
6 (1.7%), 8 (2.2%) and 12 (3.7%), and the percentages of fetuses with any

alteration were 4.4%, 2.8%, 1.6%, 2.1% and 4.0%, in these same respective
dosage groups.

:
a See APPENDIX G (HISTORICAL GONTROL.DATA)
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Reversible delays in fetal ossification®” associated with the significantly
reduced (p<0.05 or p<0.01) fetal body weights in the 10 and 20 mg/kg/day
dosage groups, were evident as significant reductions (p<0.05) in the litter
averages for ossified caudal vertebrae in the 10 and 20 mg/kg/day dosage
groups and a significant increase (p<0.05) in the fetal incidence of wavy ribs in
the 20 mg/kg/day dosage group.

All other fetal gross external, soft tissue and skeletal alterations (malformations
and variations) were considered unrelated to the test article because: 1) the.
incidences were not dosage-dependent; and/or 2) the incidences were within
ranges observed historically at the Testing Facilty.

E2. Fetal Gross External Alterations (Summary - Table 10; Individual
Data- Table 21)

E.2.a. Malformations

One 10 mg/kg/day dosage group fetus (12885-15) had a short trunk and absent
tail. Subsequent skeletal examination of this fetus revealed that only four
cervical vertebrae were present and that there were no thoracic, lumbar, sacral
or caudal vertebrae, or ribs. This fetus also had a variation in pelvic ossification
(the pubes were not ossified).

E.2.b. Variations

No gross external variations occurred in the fetuses in this study.

E3. Fetal Soft Tissue Alterations (Summary - Table 11; Individual Data -
Table 21)

E.3.a. Malformations

No fetal malformations were identified at visceral examination.

E.3.b. Variations

E3b.1. Vessels

Three control group fetuses (12801-10; 12810-10; 1221-6), one 1 mg/kg/day
dosage group fetus (12834-14) and tio 5 mg/kg/day dosage group littermates
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(12860-5, -9) had the umbilical artery descending to the left of the bladder.
These fetuses had no external findings and no other sof tissue alterations.
Two 1 mglkglday dosage group fetuses (12826-12; 12837-9) had an absent
innominate artery. No additional alterations occurred in these fetuses.

E3b.2. Lungs

One control group fetus (12822-4) had an absent apical lung lobe, and one
1 mglkglday dosage group fetus (12850-16) had an absent diaphragmatic lung
lobe. No additional alterations occurred in these fetuses.

E33. Kidneys

Two control group fetuses (12802-11; 12803-2) and one 10 mg/kg/day dosage
group fetus (12877-14) had slight or moderate dilationof the pelvisof ane or
both kidneys, a reversible developmental delay®. No additional alterations
occurred in these fetuses.

Ed. Fetal SkeletalAlterations (Summaries -Tables12 and 13; Individual
Data -Table 21]

E.d.a. Malformations

Externally malformed 10 mg/kg/day dosage group fetus 12885-15 had only four
cervical vertebrae and no thoracic, lumbar, sacral or caudal vertebrae or ribs, as
well as a variation in pelvic ossification (not ossified pubes), as previously
described.

E.4.b. Variations

E.4b.1. Skull

A large nasal-frontal suture occurred in one 10 mg/kg/day dosage group fetus
(1289313). No additional alterations occurred in this fetus.

E4b.2. Ribs

A cervical rib at the 7th cervical vertebra, a common variation in this strain of
rat ®), occurred in 0, 3, 1, 3 and 4 fetuses from 0,2, 1, 3 and 4 ltters in the
0 (Vehicle), 1, 5, 10 and 20 mg/kg/day dosage groups, respectively. These
fetuses had no other external or skeletal alterations.
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Wavy ribs, a reversible delay in ossification”, occurred in one 1 mg/kg/day
dosage group fetus (12848-1) and seven (ps0.05) 20 mg/kg/day group fetuses
(12904-1; 12809-5, -7, -10, -12; 12919-3, -9). One 20 mg/kg/day dosage group
fetus (12809-7) also had incompletely ossified ribs. The significant increase in
the fetal incidence of wavy ribs in the 20 mg/kg/day dosage group was
considered a treatment.related developmental delay, associated with the
significantly reduced (p<0.05 or p<0.071) fetal body weights in this dosage group.

E4b3. Sternum

Delayed stemal ossification (incompletely ossified or not ossified 1st stemebra)
occurred in 7, 2°, 1°, 1** and 1°" fetuses from 3, 2, 1, 1 and 1 litters in the
0 (Vehicle), 1, 5, 10 and 20 mg/kg/day dosage groups, respectively. Of these
fetuses, one control group fetus (12802-1) had incompletely ossified pubes in
addition to an unossified 1st sternal centrum.

E4b.4. Pelvis

The ischia and/or pubes were incompletely or not ossified in 3,0, 2, 2 and
0 fetuses from 1, 0, 1, 2 and 0 litters in the 0 (Vehicle), 1, 5, 10 and
20 mg/kg/day dosage groups, respectively. One fetus in the control group
{12802-1) and one 10 mg/kg/day dosage group fetus (12885-15) had additional
skeletal alterations, as previously described.

E.4.b.5. Fetal Ossification Site Averages

The litter averages for ossified caudal vertebrae per fetus were significantly
reduced (00.05) in the 10 and 20 mg/kg/day dosage groups. These delays in
caudal vertebral ossification were considered effects of the test article associated
with the significantly reduced (p<0.05 or p<0.01) fetal body weights in these
dosage groups.

Analysesof the average numbers of fetal ossification sites per fetus did not
reveal any other statistically significant differences among the five dosage
groups. Ossification of the hyoid, vertebrae (cervical, thoracic, lumbar and
sacral, ribs, sternum (manubrium, sternal centers and xiphoid), forelimbs
(carpals, metacarpals and phalanges) and hindlimbs (tarsals, metatarsals and
phalanges) occurred at similar incidences in litters in all dosage groups. All
values were within the ranges observed historically at the Testing Facily.

“Significantly different from the vehicle control group (ps 0.01).
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OPRIMEDICA a,SREBHorsham PA 19044
Telephone: (216) 443-8710Tolorax: (215) 443-8587

_

PROTOCOL 418-011

SPONSOR'S STUDY NUMBER: T-6316.7

STUDYTITLE: Oral (Gavage) Developmental Toxicity Study of N-EtFOSE
in Rats

PURPOSE: The purposeofthis study istodetect adverseeffectsof
N-EFOSE on Cr:CDBBR VAF/Plus® presumed pregnant
female rats and development of the embryo and fetus
consequent to exposure of the dam from implantation to
closure of the hard palate. This study evaluates ICH
Harmonised Tripartite Guideline stages C and Dofthe
reproductive process.

JESTINGFACILITY: Argus Research Laboratories, Inc.
905 Sheehy Drive, Building A
Horsham, Pennsylvania 19044-1267
Telephone: (215) 443-8710
Telefax: (215) 443-8587

STUDYDIRECTOR: Raymond G. York, Ph.D.,DABT
Associate Director of Research

SPONSOR: 3M Toxicology Services
3M Center, Building 220-2E-02
St. Paul, Minnesota 55144-1000

STUDYMONITOR: Marvin T. Case, D.V.M., Ph.D.
Telephone: (651) 733-5180
Telefax: (651) 733-1773

ALTERNATE
STUDYMONITOR: Andrew M. Seacat, Ph.D.

Telephone: (651) 575-3161
Telefax: (651) 733-1773
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REGULATORYCITATIONS:

U.S. Food and Drug Administration (1994). International Conference on
Harmonisation; Guideline on detection of toxicity to reproduction for medicinal products.

FederalRegister, September22, 1994, Vol. 59, No. 183.

U.S. Food and Drug Administration. Good Laboratory Practice Regulations; Final Rule.
21 CFR Part 58.

Japanese Ministry of Health and Welfare (1997). Good Laboratory Practice Standard
for Safety Studies on Drugs, MHW Ordinance Number 21, March 26, 1997.

European Economic Community (1889). Councildecision on 28 July 1989 on the
acceptance by the European Economic Communityofan OECD decision/recom-
mendation on compliance with principlesofgoodlaboratory practice. Official Journal of
the European Communities: Legislation. 32(No. L 315; 28 October): 1-17.

REGULATORYCOMPLIANCE:

This study will be conducted in compliance with the Good Laboratory Practice (GLP)
regulations cited above.

Al changes or revisionsofthis protocol shall be documented, signed by the Study
Director and the Sponsor, dated and maintained with the protocol.

The Quality Assurance Unit (QAU) will audit the protocol, therawdata and the report,
and will inspect critical phasesofthe study in accordance with the Standard Operating
Procedures of Argus Research Laboratories, Inc.

The final report will include a statement signed by the Study Director that the report
accurately reflects theraw data obtained during the performanceof the study and that
all applicable GLP regulations were followed in the conductofthe study. Should
significant deviations from GLP regulations occur, each will be described in detail,
together with howthe deviation might affect the quality or integrityofthe study.

‘SCHEMATICOFSTUDYDESIGNANDSTUDYSCHEDULE:

See ATTACHMENT 1 to the protocol.
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TESTARTICLEANDVEHICLE:

Identification:

TestAtticle:

Name: N-EtFOSE.
Physical Description: ~~ Waxy solid.
Lot/Batch Number: FM-3929 (30035, 30037, 30039).
Specific Gravity: ~17.

Purty: 99.1%:
Expiration Date: May, 2000.

Information on the identity, composition, strength and purityofthetest article is on file
with the Sponsor.

Vehicle:

2% Tween® 80 in Reverse Osmosis Membrane Processed Delonized Water (R.O.
Deionized Water). Supplier and lot identificationofTween® 80 will be documented in
the raw data.

Neitherthe Sponsor nor the StudyDirectoris aware of any potential contaminants likely
to be present in the vehicle that would interfere with the resultsofthis study. Therefore,
no analyses other than those mentioned in this protocol will be conducted.

SafetyPrecautions:

Gloves, mask, appropriate eye protection and a uniform/lab coat are to be worn during
formulation preparation and administration. The Material Safety Data Sheet (MSDS) is
attached to the protocol (see ATTACHMENT 2).

Storage:

Bulk Test Article: Room Temperature.
Vehicle Components: Room Temperature.
Prepared Vehicle: Room Temperature.
Prepared Formulations: Refrigerated (samples to be frozen).

All test article shipments to the Testing Facility should be addressed to the attention of
Julian Gulbinski, Manager of Formulations, at the previously cited address and
telephone number.

‘Shipments should include information conceming storage conditions and shipping
cartons should be labeled appropriately. The recipient should be notified in advance of
shipment.
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[EORMULATION:

ErequencyofPreparation:

Formulations suspensions wil be prepared weeklyatthe Testing Faciity.

Detailed preparation procedures are attachedto this protocol (ATTACHMENT 3).

AdjustmentforPurity:

Thetest article will be considered 100% pure for the purposeof dosage calculations.

Testing FacilityReserveSamples:

The Testing Fact will reserve a sample (1 g)ofeach lot of bulktest article used
during the courseofthis study. The Testing Facilty will reserve a sample (5 mi)ofeach
lotof vehicle components used during the courseofthe study. Samples will be stored
under the previously cited conditions.

ANALYSES:

Samples additional to those described below may be takenif deemed necessary during
the courseofthe study.

BulkTestArticleSampling:

No analysesofthe bulk test article will be conducted during the course of this study.
Information on the stability of the bulk test article is on fle with the Sponsor.

AnalysesofPreparedFormulations:

At the request of the Sponsor, no analyses of prepared test article formulations wil be
conducted during the courseofthe study. Homogeneity and stabilty information is on
fle with the Sponsor. However, records will be maintained to document how the test
article formulations were prepared.

‘ConcentrationofTestArticle Formulations:

Concentration of the prepared formulations willbeverified during the courseof this
study. Duplicate samples (2 mL each) will betakenfrom the first and last preparation
on the day prepared. One sample of each set will be shipped for analysis; the
remaining samples will be retainedatthe Testing Facilty as backup samples. Backup
‘samples wil be stored under the previously cited conditions and discarded at the
Testing Facility upon requestofthe Sponsor.
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‘ShippingInstructions:

‘Samples to be analyzed will be shipped (frozen on dry ice) to:

Kris J. Hansen, Ph.D.
3M Environmental Technology and Safety Services.
935 Bush Avenue
Building 2-3-09
St. Paul, Minnesota 55133-3331
Telephone: (612) 778-6018
Telefax: (612) 778-6176

The recipient will be notified in advance of sample shipment.

DISPOSITION:

Prepared formulations wil be discardedatthe Testing Facility. All remaining bulk test
article will be retumedtothe StudyMonitorat the previously cited address.

TESTSYSTEM:

‘Species/StrainandReasonforSelection:

The C:CDBBR VAF/Plus® (Sprague-Dawley) rat was selected astheTest System
because: 1) itis one mammalian species accepted and widely used throughout
industry for nonclinical studies of developmental toxicity (embryo-fetal
foxicityReratogenicity); 2) this strain has been demonstrated to be sensitive to
developmental toxins; 3) historical data and experience exist at the Testing
Facility; and 4)the test article is pharmacologically active in this species and strain.

Number:

Initial population acclimated: 190 virgin female rats.

Population selected for study: 125 mated female rats (25 per dosage group).

Population assigned to satelite study: 19 mated female rats (five per Groups Ii and V
and three per Groups |, Ill and IV) assigned to
toxicokinetic evaluation.

BodyWeightandAge:

Female rats will be ordered to have body weightsof 200 g to 225 g each at receipt, at
which timetheywil be expected to be atleast60 days of age. Actualbodyweights wil
be recorded the day after receipt and will be documented in the raw data. The weight
range will be included in the final report.
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Sex

Femaleratswill be given the test article. Male ratsofthe same source and strain will

be used only as breeders and are not considered partofthe Test System.

Source:
Charles River Laboratories, Inc.

“The rats will be shipped in filtered cartons byairfreight and/ortruckfrom Charles River

Laboratories, Inc., tothe Testing Facility.

Identification:
Rats are permanently identified using Monel® self-piercing ear tags (Gey Band and Tag

Co., Inc., No. MSPT 20101). Male rats are given unique permanent identification

numbers upon assignment to the Testing Facily's breeder malerat population.
Female rats are assigned temporary numbers at receipt and given unique permanent
identification numbers when assigned to the study on the basisofday 0of presumed

gestation body weights.

ANIMALHUSBANDRY:
All cage sizes and housing conditions are in compliancewith the Guideforthe Care

and Useof Laboratory Animals®®.

Housing:
“Theratswill be individually housed in stainless steel, wire-bottomed cages except

during the cohabitation period. During cohabitation, each pair of rats will be housed in

the male rat's cage. No nesting materials will be supplied because the female rats will

be sacrificed before parturition is expected.

RoomAir,Temperatureand Humidity:

The animal room is independently supplied with at least ten changes per hour of 100%
fresh air that has been passed through 99.97% HEPA filters (Airo Clean® room).

Room temperature will be maintainedat64°F (18°C) to 79°F (26°C) and monitored
constantly. Room humidity will also be monitored constantly and maintained at 30% to

70%.

Light
‘An automatically controlled 12-hourlight'12-hour ‘dark fluorescent light cycle will be

maintained. Each dark period will begin at 1900 hours EST.
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Diet:

Rats will be given Certified Rodent Diet® #5002 (PMI Nutition Intemational) available
ad libitum from individual feeders.

Water:

Water will be available ad fibitum from individual battles attached to the cages or from
an automatic watering access system. All water willbefrom a local source and passed
through a reverse osmosis membrane before use. Chiorine will be addedtothe
processed water as a bacteriostat; processedwater is expected to contain no more
than 1.2 ppm chlorine at the timeofanalysis. Water is analyzed monthly for possible
bacterial contamination and twice annually for possible chemical contamination.

Contaminants:

Neither the Sponsor nor the Study Director is aware of any potential contaminants likely
to be present in the certified diet or in the drinking water at levels that would interfere
withthe resultsofthis study. Therefore, no analyses other than those routinely
performed by the feed supplier or those mentioned in this protocol will be conducted.

RANDOMIZATIONANDCOHABITATION:

Upon arrival, male and female rats will be assigned to individual housing on thebasisof
computer-generated random units. After acclimation, virgin female rats will be.
cohabited with breeder male rats, one male rat per female rat. The cohabitation period
will consist ofa maximumof five days. Femaleratswith spermatozoa observed in a
smearofthe vaginal contents and/or a copulatory plug observed in situ will be
considered to be at day 0ofpresumed gestation and assigned to individual housing,

Healthy mated female rats will be assigned to dosage groups based on computer-
generated (weight-ordered) randomization procedures.

ADMINISTRATION:

RouteandReasonforChoice:

‘The oral (gavage) route was selected for use because: 1) in comparison with the
dietary route, the exact dosage can be accurately administered; and 2) itis oneofthe
proposed routes for clinical use.

MethodandFrequency:

Femaleratswill be given the test article once daly on days 6 through 17 of presumed
gestation, the period of organogenesis. Dosages will be adjusted for the most recently
recorded body weight and given at approximately the same time each day.
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RationaleforDosageSelection:

Dosages were selected on the basis ofa dosage-range study (Argus Research
Laboratories, Inc., Protocol 418-011P) that tested 0, 1, 5, 10, 25 and 35 mg/kgiday. In
that study, body weight gainwas decreased at 10 mg/kgiday and higher dosages, and
feed consumption values were reduced at all dosagestested.

DosageLevels,ConcentrationsandVolumes:

oo[me |ome[BE pn|Vora

[0 eee| +[02 [5|cusoroommnvn|
[0[oer| 5[+[5|susonaommnm|
[wv oer| 0[2[6|sunorrconmmrn|
[ov {oe|=[|5[eusonoommemve |
Theosarcwihconta 100% rs or thprc of dasa clans.Reavidto oe clea rosfoood Coben.

TESTS,ANALYSESANDMEASUREMENTS:

Viability:

All Periods: Atleast twice daily.

ClinicalObservationsandlorGeneralAppearance:

Acclimation Period: Weekly.

Predosage Period: Day 0 of presumed gestation.

Dosage Period: Twice daily. Priorto dosage administration and once
approximately one hour postdosage.

Postdosage Period: Once daily.

Clinical observations may be recorded more frequently than cited above,if deemed
‘appropriate by the Study Director and/or Study Monitor.

BodyWeights:

Acclimation Period: Weekly. :

Predosage Period: Day 0 and 4 of presumed gestation.
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Dosage Period: Daily.

Postdosage Period: Daily.

[EeedConsumptionValues (recorded and tabulated):

Predosage Period: Day 0 and 4of presumed gestation.

Dosage Period: Days 6, 8, 10, 12, 14 and 16of presumed gestation.

Postdosage Period: Days 18 and 20 of presumed gestation.

Feed consumption values may be recorded more frequentlyif it is necessary to
replenish the feed. These intervals will not be tabulated.

MatingPerformance:

Mating wil be evaluated daily during the cohabitation period and confirmed by
observation of spermatozoa in a smearofthe vaginal contents and/ora copulatory plug
observed in situ.

Caesarean-SectioningObservations:

Rats will be Caesarean-sectioned on day 20 of presumed gestation. The fetuses will
be removed from the uterus and placed in individual containers. The rats will be.
examined for number and distribution of:

Corpora Lutea.

Implantation Sites.
[Placentae appearance (size, color or shapeif abnormal) will be noted in the raw
data].

Live and Dead Fetuses.
(Alive fetus is defined as one that responds to stimuli; a dead fetus is defined as a
term fetus that does not respond to stimuli and that is notmarkedly autolyzed;
dead fetuses demonstrating marked to extreme autolysis are considered to be late
resorptions.)

Early and Late Resorptions.
(A conceptus is defined as a late resorptionifitis grossly evident that
organogenesis has occurred;ifthis is not the case, the conceptus is defined as an
early resorption.)
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EetalObservations:

GrossExternalAlterationsandSex:

Fetuses will be examined for sex and for gross extemal alterations. Late resorptions
and dead fetuses also wil be examined for sex and for gross extemal alterations to the
extent possible but such observations will not be included in either data summarization
or statistical analyses.

ification:

‘The body weightofeach fetus will be recorded. Only body weights of ive fetuses will
be used to determine litter fetal body weight averages. Fetuses will be tagged with
identification noting study number, liter number, uterine distribution and fixative.

SoftTissueExamination:

Approximately one-halfofthe fetuses in each litter wil be examined for soft tissue
alterations by using an adaptationofWilson's sectioning technique®®. The fetuses will
be initially fixed in Bouin's solution; sections will be retained in alcohol.

SkeletalExamination:

The remaining fetuses (approximately one-halfofthe fetuses in each liter) will be
examined for skeletal alterations after staining with alizarin red S®. The fetuses will be
initially fixed in alcohol; skeletal preparations will be retained in glycerinwiththymol
‘added as a preservative.

Representative photographsoffetal gross, soft tissue and skeletal alterations will be
taken.

METHODOFSACRIFICE:

Rats willbe sacrificed by carbon dioxide asphyxiation. Live fetuses will be sacrificed by
an intraperitoneal injection of euthanasia solution (Beuthanasia®-D Special,
manufactured by Schering-Plough Animal Health).

NECROPSY:

Gross lesions wil be retained in neutral buffered 10% formalin for possible future
evaluation (a table of randomunits will be used to select one control group rat from
which all tissues examined at necropsy will be retained, in order to provide control
tissues for any possible histopathological evaluations of gross lesions). Unless
specifically cited below, all other tissues wil be discarded.
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‘SatelliteRatsAssignedtoToxicokineticSampleCollection:

On day 18 of presumed gestation (the day following the last dosage), rats assigned to
the toxicokinetic evaluation will be sacrificed andthefollowing samples collected.
Blood samples (approximately 4 mL per rat) will be collected from the inferior vena cava
into serum separator tubes and centrifuged. The resulting serum (approximately2 mL)
will be immediately frozen on dry ice and maintained frozen (-70°C) until shipmentto
the Sponsor for analysis. Theliver willbeexcised, weighed, and a sample section
(lateral lobe) will be frozen and retained at -70°C until shipmenttothe Sponsor for
analysis.

Rats will be Caesarean-sectioned and fetuses will be examined grossly to the extent
possible as described above for rats assignedtothe main study. Fetuses and
placentae will be pooled per litter and retained frozen (70°C) until shipment to the
‘Sponsor for analysis

After completion of sample collection, serum, liver section (lateral lobe), fetal and
placental samples wil be shipped (frozen on dry ice) to Kris J. Hansen, Ph.D.,atthe
previously cited address for analysis. Both the recipient and the Study Monitor will be:
notified in advance of sample shipment.

ScheduledSacrifice:

On day 20of presumed gestation, female rats will be Caesarean-sectioned, and a
gross necropsyofthe thoracic, abdominal and pelvic viscera will be performed. Uteri of
‘apparently nonpregnant rats will be stained with 10% ammonium sulfide to confirm the
absence of implantation sites.

RatsFoundDeadorMoribund:

Rats that die or are sacrificed becauseof moribund condition, abortion or premature
delivery will be examined for the cause of death or moribund condition on the day the
observation is made. The rats will be examined for gross lesions. Pregnancy status
and uterine contentsoffemale rats will be recorded. Aborted fetuses andlor delivered
pups will be examined to the extent possible, using the same methods described for
fetuses. Uteri of apparently nonpregnant rats will be stained with 10% ammonium
sulfide to confirm the absenceof implantation sites.
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PROPOSEDSTATISTICALMETHODS:

Averages and percentages will be calculated. Litter values will be used where
appropriate. Additional procedures and/or analyses may be performed, if appropriate.

Typeof Test"

|. Parametric Il. Nonparametric®

A. Bartlett's Test=* A. Kruskal-Wallis Test
(75% ties)

Significant at p<0.05 Not Significant Significantat p<0.05 Not Significant

Nonparametric raeVariance Dunn's Test

Significant at ps0.05 Not Significant B. Fisher's Exact Test
| (>75% ties)

Dunnett's Test

Ih.TestforProportionData

Variance Test for Homogeneity
of the Binomial Distribution

a. Statistically significant probabilities are reported as either p<0.05 or p<0.01.
b. Proportion data are not included in this category.
c. Used only to analyze data with homogeneity of variance.
d. Test for homogeneity of variance.
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DATAACQUISITION,VERIFICATIONANDSTORAGE:
Data will be hand- and/or computer-recorded. Records will be reviewed by the Study
Director and/or appropriate management personnel within 21 days after generation. All

original records will be stored in the archivesofthe Testing Facility. All original data will
be bound and indexed. A copyofall raw data will be supplied to the Sponsor upon
request. Preserved tissues will be stored atthe Testing Facility at nochargefor one

year after mailingofthe draft final report, after which time the Sponsor will be contacted
to determine the dispositionofthese materials.

RECORDSTOBEMAINTAINED:
Protocol and Amendments.
Test Article, Vehicle and/or Reagent Receipt, Preparation and Use.
‘Animal Acquisition.
Randomization Schedules.
Mating History.
“Treatment (if prescribed by Staff Veterinarian).
General Comments.
Clinical Observations andlor General Appearance.
Blood and Tissue Sample Collection, Processing and Shipment.
Body Weights.
Feed Consumption Values.
Caesarean-Sectioning and Fetal Observations.
Gross Necropsy Observations.
Organ Weights.
Photographs (i required).
Study Maintenance (room and environmental records).
Feed and Water Analyses.
Packing andlor Shipment Lists.

KEYPERSONNEL:
Executive Director of Research: Mildred S. Christian, Ph.D., Fellow, ATS

Directorof Research: Alan M. Hoberman, Ph.D., DABT
Associate Directorof Research and Study Director: Raymond G. York, Ph.D., DABT
Director of Laboratory Operations: John F. Bamett, B.S.
Manager of Study Coordination: ValerieA. Sharper, M.S.
ManagerofAnimal Operations and Member, Institutional Animal Care and
Use Committee: Dena C. Lebo, V-M.0.

Manager of Regulatory Compliance: Kathleen A. Moran, M.S.
Consultant, Veterinary Pathology: W. Ray Brown, D.V.M., Ph.D., ACVP
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EINAL REPORT:

A comprehensive draft final report wil be prepared on completionofthe study and will
be finalized followingconsultation with the Sponsor. The report will include the
following:

‘Summary and Conclusion.
Experimental Design and Method.
Evaluation of Test Results.
Appendices: Figures, Summary and Individual Tables Summarizing the Above
Data, Protocol and Associated Amendments and Deviations, Study Director's
GLP Compliance Statement, Reports of Supporting Data (if appropriate) and
QAU Statement.

INSTITUTIONALANIMALCAREANDUSECOMMITTEE STATEMENT:

The procedures described in this protocol have been reviewedbythe Testing Facility's
Institutional Animal Care and Use Committee. All procedures described in this protocol
that involve study animals will be conducted in a manner to avoid or minimize
discomfort, distress or pain to the animals.

The Sponsor's signature below documents the fact that information concerning the
necessity for conducting this study and the fact that this is not an unnecessarily
duplicative study may be obtained from the Sponsor. No alternative (in vitro)
procedures were available for meeting the stated purposes of the study.

REFERENCES:

1. Christian, M.S. and Voytek, P.E. (1982). In Vivo Reproductiveand Mutagenicity
Tests. Environmental Protection Agency, Washington, D.C. National Technical
Information Service, U.S. Department of Commerce, Springfield, VA 22161

2. Christian, M.S. (1984). Reproductive toxicity and teratology evaluations of
naltrexone (Proceedings of Naltrexone Symposium, New York Academy of
Sciences, November 7, 1983), J. Clin. Psychiat. 45(2):7-10.

3. Lang, P.L. (1988). Embryo and Fetal Developmental Toxicity (Teratology)
ControlData in the CharlesRiverCH:CD®BR Rat. Charles River Laboratories,
Inc., Wilmington, MA 01887-0630. (Data base providedbyArgus Research
Laboratories, Inc.)

4. InstituteofLaboratory Animal Resources (1996). Guideforthe Care and Use of
Laboratory Animals. National Academy Press, Washington, D.C.
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5. Wilson, J.G. (1965). Methodsfor administering agents and detecting
malformations in experimental animals. Teratology: Principlesand Techniques
(Wilson, J.G. and Warkany, J., eds.), University of Chicago Press, pp. 262-277.

6. Staples, RE. and Schnell, V.L. (1964). Refinement in rapid clearing technique in
the KOH-alizarin red S method for fetal bone. Stain Technol. 39:61-63.

7. Salewski, E. (1964). Farbemethode zum makroskopischen Nachweis von
Implantationsstellen am Uterus der Ratte. Arch. Pathol. Exp. Phamakol.
247:367.

8. Snedecor, GW. and Cochran, W.G. (1867). Variance test for homogeneity of
the binomial distribution. Statistical Methods, 6th Edition, lowa State University
Press, Ames, pp. 240-241.

9. Sokal, RR. and Rohl, F.J. (1969). Bartlett's test of homogeneityofvariances.
Biometry, W.H. Freeman and Co., San Francisco, pp. 370-371.

10. Snedecor, G.W. and Cochran, W.G. (1967). AnalysisofVariance. Statistical
Methods, 6th Edition, lowa State University Press, Ames, pp. 258-275.

11. Dunnett, CW. (1955). A multiple comparison procedure for comparing several
treatmentswith a control. J. Amer. Stat. Assoc. 50:1096-1129.

12. Sokal, RR. and Rohf, F.J. (1969). Kruskal-Wallis Test. Biomery,
WAH. Freeman and Co., San Francisco, pp. 388-389.

13. Dunn, O.J. (1964). Multiple comparisons using rank sums. Technometrics
6(3):241-252.

14. Siegel, S. (1956). Nonparametric Statisticsfor the Behavioral Sciences,
McGraw-Hill, New York, pp. 96-104.
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[PROTOCOLAPPROVAL:

FOR THE TESTING FACILITY

) cl 23 Ju 8

‘Alan M. Hoberman, Ph.D.,DABT Date

Director of Research

pay. dues
Rlyefdng G. York, 0.0), DABT Date
Associate Director of Research
‘Study Director

SAWTSE
Dena C. Lebo, V.M.D. Date

Member, Institutional Animal Care and
Use Committee

FOR THE SPONSOR

N/A Phy fry
Marvin T. Case, D.V.M., Ph.D. Date

Study Monitor
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STUDY SCHEMATIC

DEVELOPMENTAL TOXICITY STUDY ®

Start of End of
Dosage Dosage

Cohabitation Sectioningd

Female
Rats.

Day7of Day170f  Day200f
Presumed Presumed Presumed
Gestation Gestation Gestation

mm = Dosage Period
a = For additional details see "Tests, Analyses and

Measurements” section of the protocol
b = Fetal evaluations (all - external, 172 per litter-

soft issue or skeletal)
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ATTAGHMENT 1 . Proco a18.011
Page20f2

'SCHEDULE*

11 AUG 88 Arrival Date - Acclimation Begins.

18 AUG 98 PM-23 AUG 98 AM Cohabitation Period.

19 AUG 98 First Possible Day0 of Presumed Gestation.
23 AUG 88 Last Possible Day 0of Presumed Gestation

25 AUG 98 - 09 SEP 98 Dosage Period (Days 6 through 17 of presumed
gestation).

08 SEP 98 - 12 SEP 98 Caesarean-Sectioning Period (Day 20 of
presumed gestation).

02 DEC 98 Draft Final Report.

a The study initiation dateisthe date the Study Director signs the protocol.
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ATTACHMENT 2

MATERIAL SAFETY DATA SHEET

5 003731
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MATERIAL SAFETY am N-E+FOSE
DATA SHEET 3M Center

St. Paul, Minnesota

55144-1000
1-800-364-3577 or (612) 737-8501 (24hours)

Copyright, 1998, Minnesota Mining and Manufacturing Company. *

A riohts ressived. Copying and/or downloading of this
information for the purpose of properly utilizing 3M products

15 allowed provided that:
1) the information is copied in full with no changesunless

prior agreement is obtained from GM, and
2) hedther the copy nor the original is resold or otherwise

Sittributed with the intention of earning a profit thereon.

DIVISION: 3M CHEMICALS
TRADE NAME:

Fe: 10 FLUORAD Brand Fluorochemical Alcohol
ID NUMBERJU.P.C.:
onuata 1175.7 00-51135-09495-2 ©8-0211-1183-0 00-51135-09542-3
lire. 00.51135-02145.3 98-0211-6620-6 00-51135-10439-2
ZF.0002-0572-2 = = -

1SSUED: January 29, 198
SUPERSEDES: November 05, 1987
DOCUMENT: 10-3778-7

1. INGREDIENT C.A.S. NO. PERCENT

PERFLUOROOCTANESULFONAMIDO ALCOHOL...... 1691-99-2 80.0 - 90.0

PELOROVEXANESULFONAMIDO ALCOHOL. ..... 34455-03-3 3.0  - 7.0
ORMETANESULFONAMIDO ALCOHOL..... ~68585-73-7 2.0 - 6.0

PEOROSUTANESULFONAMIDO ALCOHOL...... ~34449-89-3 2.0  - 6.0
FERFLUOROPENTANESULFONAMIDOALCOHOL..... 68585-72-6 1.0 = 3.0

2. PHYSICAL DATA

BOILING POINT:.......eeessseess G2 118 C
© 1m Ho

VAPORPRESSURE:.......oeesssees < 10 mEHG
Calc © 20 C

VAPOR DENSITY: ......covveereees > 1.0 AP=1
Calc © 20 C.

EVAPORATION RATE: ........esees < 1.0 BUOAG=1
SOLUBILITY INWATER:........... neglig.
SPECIFIC GRAVITY:.............. Ca. 1.7 Water=t

(of melt)
PERCENT VOLATILE:......vveeves 0%
PH: ev vveeennnssiiinseennnes NIA
VISCOSITY:. ooiuuseesneneeeus NID
MELTING POINT:..oersnoreeees NID
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MSDS: FC-10 FLUORAD Brand Flyorochemical Alcohol

January 23, 1998 PAGE 2

2. PHYSICAL DATA (continusd)

APPEARANCE AND ODOR:
‘Amber waxy solid

3. FIRE AND EXPLOSION HAZARD DATA

FLASHPOINT: ....veueeuensenss > 148 C Sotatlasn
FUAMABLE LIMITS © LELi........ N/A
FLAMMABLE LIMITS - UEL:........ N/A
AUTOIGNITION TEMPERATURE: ...... N/A

EXTINGUISHING MEDIA:
‘ater, Carbon dioxide, Ory chemical, Fos

SPECIAL FIRE FIGHTING PROCEDURES:
ear fell protective clothing, including helmet, self-contained,
Heaitive pressure or pressure demand breathing apparatus, bunker coat
and pants, bands around arms, waist and legs, face mask, and

protective covering for exposed areas of the head.

UNUSUAL FIRE AND EXPLOSION HAZARDS:
Oh avarsous Decomposition section for products of combustion.

4. REACTIVITY DATA

STABILITY: Stable
INCOMPATIBILITY - MATERIALS/CONDITIONS TO AVOID:

Not applicable.
HAZARDOUS POLYMERIZATION: Hazardous polymerization will not occur.

HAZARDOUS DECOMPOSITION PRODUCTS:
Carbon Monoxide and Carbon Dioxide, Oxides of Nitrogen, Oxides of

SaTfur, Hydrogen Fluoride, Toxic Vapors, Gases or Particulates.

5. ENVIRONMENTAL INFORMATION

SPILL RESPONSE:
Refer to other sections of this MSDS for information regarding
Tovelcas ond healtn nazards, respiratory protection, ventilation, and 003733
Personal protective equipment. Collect spilled material. Clean up
Pesidus. Place in a U.S. DOT-approved container.



418-011:PAGE C23

MS08: FC-10 FLUORAD Brand Fluorochemical Alcohol
January 23, 1998 PAGE 3

5. ENVIRONMENTAL INFORMATION (continued)

"RECOMMENDED DISPOSAL:
Incinerate dn a permitted hazardous waste incinerator in the presence
of a combustible material. Combustion products will include HF.
Dispose of waste product in a facility permitted to accept chemical

waste. .

ENVIRONMENTAL DATA:
Laboratory tests showed no biodegradation. 96-Hr. LDSO Fathead Minnow
(Pinephales promelas) - No mortality at water saturation. No
statistically significant effect on % hatch, % survival, weight, and
length in 30 day Fathead Minnow egg fry study. Lab tests showed 200
told bioconcentration of FC-10 into muscle fillets of channel catfish.

"REGULATORY INFORMATION:
‘Volatile Organic Compounds: N/A.
VOC Less H20 & Exempt Solvents: N/A.

This product complies With the chemical registration requirements of
TSCA, EINECS, COSL, AICS and Korea.

EPCRA HAZARD CLASS:
FIRE HAZARD: No PRESSURE: No REACTIVITY: No ACUTE: Yes CHRONIC: Yes

6. SUGGESTED FIRST AID

EYE CONTACT:
Inmediately flush eyes With large amounts of Water. Get immediate
medical attention.

SKIN CONTACT:
Tnaediately wash skin with soap and large amounts of water. Remove
contaminated clothing. If signs/symptoms occur, call a physician.
Wash contaminated clothing before reuse and dispose of contaminated
shoes.

INHALATION:
If signs/syaptoms occur, remove person to fresh air. If
signs/synptons continue, call a physician.

IF SWALLOWED:
Call a physician IMMEDIATELY. If swallowed, induce vomiting
immediately as directed by medical personnel. Never give anything by
Routh to an unconscious person.
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MSDS: FC-10 FLUORAD Brand Fluorochesical Alcohol
January 29, 1998 PAGE 4

7. PRECAUTIONARY INFORMATION

EVE PROTECTION:
void eye contact. Wear safety glasses with side shields.

SKIN PROTECTION:
oid skin contact. Wear appropriate gloves when handling this
onset. A pair of gloves made from the following material(s) are
Pecommended: butyl rubber. Use one or more of the folloning
Pereonal protection items as necessary to prevent skin contact:
coveralls.

RECOMMENDED VENTILATION:
ou with appropriate local exhaust ventilation. Provide sufficient
Vontilation to maintain emissions below recommended exposure limits.
Te exhaust ventilation is not adequate, use appropriate respiratory
protection.

RESPIRATORY PROTECTION:
Avoid breathing of airborne material. Select one of the following
NIOSH approved respirators based on airborne concentration of
Nevtaminants and in accordance With OSHA regulations: half-mask dust
fespirator, full-face supplied air respirator.

PREVENTION OF ACCIDENTAL INGESTION:
‘Do not eat, drink or smoke when using this product. Wash exposed
7ang thoroughly With Soap and Water. ash hands after handling and
before eating.

RECOMMENDED STORAGE:
Store away from heat. Keep container closed when not in use.

FIRE AND EXPLOSION AVOIDANCE:
Nonflasnable.

OTHER PRECAUTIONARY INFORMATION:
No smoking: Swoking while using this product can result in
Contanination of the tobacco and/or smoke and lead to the formation
of the hazardous decomposition products mentioned in section 4 of
this MSDS.

MIS HAZARD RATINGS: HEALTH: 1 FLAMMABILITY: 1 REACTIVITY: 0
PERSONAL PROTECTION: X (See precautions, section 7.)

EXPOSURE LIMITS 003735

INGREDIENT . VALUE UNIT TYPE AUTH SKIN®

PERFLUOROOCTANESULFONAMIDO ALCOHOL... 0.1 ~ Mo/M3. Téa an ¥
PERFLUOROHEXANESULFONAMIDO ALCOHOL... 0.1  MG/M3 TWA 3M ¥
PERFLUOROHEPTANESULFONAMIDO
ALGOHOL. «vr eosnnsnnnneunnnnnaens 0.1 MG/M3 TWA BMY
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MSDS: FC-10 FLUORAD Brand Flyorochemical Alcohol
Jaruary 29, 1998

PAGE 5

EXPOSURE LIMITS (continued)

INGREDIENT VALUE UNIT TYPE AUTH SKIN®

PERFLUOROBUTANESULFONAMIDO ALCOHOL... 0.1 MG/M3 THA aM Y

"PERFLUOROPENTANESULFONAMIDO
CLerrr 01 Mame TA 3 Y

+ SKIN NOTATION: Listed substances indicated with 'Y' under SKIN refer to
he potential contribution to the overall exposure by the cutaneous route
The10aing mucous membrane and eye, either by airborne or, ore particularly,
Dy direc contact With the substance. Vehicles can alter skin absorption.

SOURCE OF EXPOSURE LIMIT DATA:
SH: 3m Recomended Exposure Guidelines

8. HEALTH HAZARD DATA

EVE CONTACT:
No adverse health effects are expected from eye contact.

SKIN CONTACT:
Product is not expected to be irritating to the skin.

May be absorbed through the skin and persist in the body for an
extended tine.

INHALATION:
Nay be absorbed by inhalation and persist in the body for an extended
tine.

IF SHALLOWED:
Ingestion is not a likely route of exposure to this product.

Illness may ocour after a single swallowing of relatively large
quantities of this material.

MUTAGENICITY:
Not mutagenic in in-vitro assays.

REPRODUCTIVE [DEVELOPMENTAL TOXINS:
Substance Kas not teratogenic in the rat at doses as high as 30
ailligrans per kilogras per day via oral route.

OTHER HEALTH HAZARD INFORMATION:
This product is not known to contain any substances regulated under

California Proposition 65.
A Product Toxicity Summary Sheet is available.
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MSDS: FC-10 FLUORAD Brand Flyorochemical Alcohol
January 29, 1998 PAGE ©

SECTION CHANGE DATES

HEADING SECTION CHANGED SINCE November 05, 197 ISSUE

Abbreviations: N/D - Not Determined N/A - Not Applicable CA - Approximately

The information in this Material Safety Data Sheet (MSDS) is believed to
be correct as of the date issued. 3H MAKES NO WARRANTIES, EXPRESSED OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR COURSE OF
PERFORMANCE OR USAGE OF TRADE. User is responsible for determining
whether the 3M product is fit for a particular purpose and suitable for
user's method of use or application. Given the variety of factors that
can affect the use and application of a 3M product, some of which are
uniquely within the user's knowledge and control, it is essential that .
the user evaluate the 3M product to determine whether it is fit for a
particular purpose and suitable for user's method of use or application.

3M provides information in electronic form as a service to its customers. 003737
Due to the remote possibility that electronic transfer may have resulted
in errors, omissions or alterations in this information, 3M makes no
representations as to its completeness or accuracy. In addition,
information obtained from a database may not be as current as the
imfrrmatinm in the MNS available directlv from 3M.
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ATTACHMENT 3

TEST ARTICLE PREPARATION PROCEDURE
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ATTACHMENT 3 Protocol 418-011
Version: 418-011 (28 JUL 86)

Page 1/3
TEST ARTICLE AND CONTROL ARTICLE PREPARATION PROCEDURE

Test Article: N-EtFOSE

Vehicle: 2% Tween® 80, in R.O. Water

A. Purpose: The purposeofthis procedureistoprovide a method for the preparation
ofdosage suspensionsofN-EFOSE and the control articlefor oral
administration to ratsonArgus Study 418-011.

B. General Information:

1. Allsuspension containers will be labeled andcolorcoded. Each label will
specify the protocol number, test article identification, Argus batch
number, concentration, dosage level, preparation date, expiration date
and storage conditions.

2a. Suspensions will be prepared:
__ Daily _X_ Weekly  _For__daysofuse

2b. Vehicle will be prepared:
Daily _X_ Weeky  _ For__daysofuse

3. Suspensions will be prepared ata final dosage volume of 5 mLikg.

4. Safety:
X_ Gloves, lab coat, goggles or safety glasses and faceshield
X_ Dust:Mist Respirator
_ Halt-Face Respirator
_ Full-Face Respirator/Positive Pressure Hood

Tyvek SuivApron

5. Dosage suspensions adjusted for Free base and % Purity.
Yes X_ No (Calculations based on 100%)

__ FreeBase __ Pury

6. Sampling requirements: Cited in protocol.

7. Storage: Cited in protocol
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ATTACHMENT3 Protocol 418-011
Version: 418011 (28 JUL 88)

Page20f3
TEST ARTICLE AND CONTROL ARTICLE PREPARATION PROCEDURE

NOTE: Test article will be preparedas a serialdilutionfrom the high dosage to
thelowdosage. Once the final volumes are achieved, stir bars are to be
added to the containers; mixing should ocour during sampling and/or
administration.

C. Preparationof Vehicle

1. Add the required amountofR.0. deionizedwaterto an appropriately
labeled container. Heatthewaterto 50 +5°C, add the required amount of
Tween® 80 and mix until uniform (See TEST ARTICLE CALCULATIONS).

D.  TestAticle Suspension Preparation:

1. To preparethe 4.0-mg/mL, Group V suspension, add the required amount
of test article (See TEST ARTICLE CALCULATIONS) into an
appropriately sized, labeled container. Add the required amount of
vehicle andheatthe mixture to 80 +5°C for approximately 30 minutes.

2. Once the test article has dissolved; spinovernight while the solution
cools. (Be sure there is a visible vortex, this will achieve the desired
emulsion.)

3. To prepare the 2.0-mgimL, Group IV suspension, remove the required
amount of stock suspension (Group V) (See TEST ARTICLE
CALCULATIONS), add the required amountofvehicle and mix.

4. To prepare the 1.0-mg/mL, Group lil suspension, remove the required
amount of stock suspension (Group IV) (See TEST ARTICLE
CALCULATIONS), add the required amountofvehicle and mix.
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ATTACHMENT 3 Protocol 418.011
Version: 418.011 (28 JUL 98)

Page 3of3
TEST ARTICLE AND CONTROL ARTICLE PREPARATION PROCEDURE

5. Topreparethe 0.2-mgimL, Group Il suspension, remove the required
amount of stock suspension (Group lf) (See TEST ARTICLE
CALCULATIONS), add the required amountofvehicle and mix.

Written by: “

Approved by; ‘~ Date: _Sr-3utay.

Clarification: _X No __¥es (See attached clarification form.)

Initials/Date : UC 9-25

003244.



418-011:PAGE C-31

PRIMED Argus Research Laboratories, Inc.
“. ICA 505 Sheony Drive, BUInG AHorsham, PA 15044Telaphone: (315) 443-8710Tototax: (218) 443.8587
_—

PROTOCOL 418-011

ORAL (GAVAGE) DEVELOPMENTAL TOXICITY STUDY OF N-ETFOSE IN RATS

SPONSOR'S STUDY NUMBER: T-6316.7

Amendment 1 - 12 August 1998

1. FrequencyofPreparation (page4 and page 1of Attachment 3 to the protocol):

Formulations (suspensions) will be prepared daily at the Testing Faciity, rather
than weekly.

ReasonforChange:

‘This change corrects the protocol.

1 / Eg

lan i. Hoberman, Ph.., DABT Date nd G. York(Ph.3., DABT Date
Director of Research Associate Director 9fRésearch

Study Director

(CineClot aigrN/T
Dena C. Lebo, V.M.D. te Marvin T. Case, D.V.M. Ph.D. Date
Member, Institutional Animal Care and Study Monitor
Use Committee
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Research Laboratories, InOPRIMEDICA Sr> Horsham, PA 19044
Telephone: (215) 443-8710

Telefax: (215) 443-8587

PROTOCOL 418-011

ORAL (GAVAGE) DEVELOPMENTAL TOXICITY STUDY OF N-ETFOSE IN RATS

SPONSOR'S STUDY NUMBER: T-6316.7

Amendment 2 - 11 December 1998

1. Sponsor (page 1of the protocol):

The Sponsor is 3M Corporate Toxicology, rather than 3M Toxicology Services.

ReasonforChange:

‘This change was made at the requestof the Sponsor.

2. Species/StrainandReasonforSelection (page 5 of the protocol):

The test article is biologically active, rather than pharmacologically active in this
strain.

ReasonforChange:

This change was made at the request of the Sponsor to correct the protocol.

3. RouteandReasonforChoice (page 7of the protocol):

‘The oral (gavage) route is a possible route of human exposure, rather than the
one proposed for clinical use.

~
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. Amendment 2Protocol 416.011Page?

ReasonforChange:

This change was made at the requestof the Sponsorto correct the protocol.

I-pse7) 11D6C-98
Alan 8. Hoberman, Ph.D., DABT Date Raymond G. York, . DABT Date
Director of Research Associate Director arch

Study Director

Wesson llonled fo se Wars Tose 1120,2
DenaC. Lebo, V.M.D. Date Marvin T. Case, D.V.M., Ph.D. Date
Member, Institutional Animal Care and ~~ Study Monitor
Use Committee
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APPENDIX D

DEVIATIONS FROM THE PROTOCOL AND THE STANDARD OPERATING
PROCEDURES OF THE TESTING FACILITY
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DEVIATIONS FROM THE PROTOCOL AND
STANDARD OPERATING PROCEDURES OF THE TESTING FACILITY

1. 26 AUG 98 (Day4 of presumed gestation): Clinical observations and body
weights were not recorded for the following rats:

Dosage Dosage Assigned
Group  (ma/ka/day) Numbers

1 0 (Vehicle) ~~ 12814 - 12816
I 1 12839 - 12847
ut 5 12864 - 12872
wv 10 12883 - 12897
v 20 12912- 12922

“This deviation did not adversely affect the outcomeofthe study because it
occurred before initiationof the dosage period and represents a small loss of
data across all dosage groups.

Al deviations are documented in the raw data.

=ferred SAV 110s
Rhymphd G.Yor, PhB, OABT Date
AssociateDirector of Reseprch
and Study Director
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TEMPERATURE AND RELATIVE HUMIDITY REPORTS
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ARGUS

Temperature and Relative Humidity Report
Location: Room 04

Protocol Number: 418-011

Range of Dates: 11-Aug-1998 13:45 to 12-Sep-1998 10:26

Temperature | Relative Humidity
Target Range: SF 10 10°F 30% 10 T0%
Species: Rat
Total Numberof Days: 33 33
Total NumberofHours: 764.49 T8440
Total Number of Data Points: 76 76

Mean (25D): 603 (04| 417 624)
Maximum: 702 541
Median: 693 a7
Minimum: 77 43
NumberofPoints in Range (%): 76 (000)| 766 (1000)
NumberofPoints High (9): © 09 | © eo
Numberof Points Low (%): oo ©o | o oo

Report Genarated: 23-Oct-1998 at 08:15

cowwenrs:

reviews ay: AUF onre:_fs it’
7

© 003748
Cumulative by Location (v04.01.97)



APPENDIX F

PILOT REPORT

003749:


