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ATTN: Section 8(e) Coordinator

Cffice of Toxic Substances |

U.S. Environmental Protection Agency 88928833708
401 M Street, S.W. -
Washington, D.C. 20460

Document Processing Center (TS-790) \

CONFIDENTIAL INFORMATION
NOTED IN BRACKETS

RE: TSCA Section 8(e) Submission
Dear Document Control Officer:

On behalf of the [3V Chemical Corporation], I am submitting
relevant sections from a two volume draft entitled "A Subchronic
Oral Toxicity Study of [UVASORB HA-88] In the Rat Via Oral Gavage
Administration With A 4-Week Recovery Period." The draft presents
the preliminary findings of a 90-day subchronic study on the
following substance:

1,3-Propanediamine, N.,N''-1,2-ethanedivlbis, polymer with
2,4,6-trichloro-1,3,5-triazine, reaction products with N-
butyl-2,2,6,6-tetramethyl-4-piperidinamine CAS# 120498-03-5.

This substance was covered by PMN# P89-632 and a TSCA Section 5(e)
Consent Order DCN: 50-891003208.

According to the laboratory, administration of the test
substance at the high dose produced transient decreases in body
weight gains (males), reversible increases in numbers of segmented
neutrophils and clevated absolute and relative lurg weights which
persisted in males through termination of the recovery period.
Microscopic changes (granulomas and other evidence of foreign body
reactions) in the lungs, mediastinal and mesenteric lymph nodes
and nasal passages were also seen in animals in this group.
Elevated lung weights were observed at the mid-dose (75 mg/kg/day)
and microgranulomas were seen at the mid and low dose

(25 mg/kg/day).
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These effects are of gquestionable significance to humans who
might be exposed to the test compound. Nevertheless, findings in
the lung were not expected given that dosing was conducted by the
gavage route and we are therefore filing this report with EPA's
TSCA Section 8(e) office as a prudent measure.

It is relevant to note that additioral histopathological
analysis is being conducted on the recovery animals as well as the
lymph tissues in the mid- and low-dose group animals. Once these
findings are available they will be submitted to EPA.

Some of the information contained in this submission is
deemed to be confiderntial and as such a confidential and a
sanitized version of the report is enclosed. Please be aware,
that our Washington, D.C. based consultant Mr. Robert Fensterheim
is authorized to discuss and receive from EPA confidential
information.

Do not hesitate to contact me or Mr. Fensterheim if we can
provide you any additional information.

Sincerely,

NC =

| P T —
TSR ¥ % SNy
‘ /A John Centioni]

v [V. P. & Plant Manager]

Enclosure
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Bio/dynamics Inc.

Department of Toxicology

PROJECT NO. 90-3589
A SUBCHRONIC ORAL TOXICITY STUDY OF UVASORB HA-88 IN THE RAT
VIA ORAL GAVAGE ADMINISTRATION WITH A 4-WEEK RECOVERY PERIOD

Draft Fipnal Report
VOLUME I OF II

Submitted to: RegNet, Inc.
1616 P Street, N.W.
Suite 412
Washington, DC 20036

#r. Robert J. Fensterheim

March 18, 1992
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PROJECT NO. 90-3589
A SUBCHRONIC ORAL TOXICITY STUDY OF UVASORE HA-88 IN THE RAT
VIA ORAL GAVAGE ADMINISTRATION WiiH A 4-WEEK RECOVERY PERIOD

>

This study, conducted for 3-V Chemical Corporation, was desi‘?gg»tg“i,
the potential subchronic toxicity of UVASORS HA-88 when administer ngﬁgnyf

?astric intubatinn to 80 Sprague-Dawley CD® rats [C0®-Cr1: CD® (SD)BK};&’ZS‘,
-y [

Groups II and II! - 10/sex/group and Group 'V - 20/sex) at dose levels
75, and 250 mg/kg/day. Controi animals (20/sex) received the vehicle
(i.e., 0.5% methylcellulose) at the same dose volume as administered to the
treated animals. Physical observations, ophthalmoscopic examinations, body
weight and food consumption measurements were done on all animals pretest and
on all survivors at selected intervals during the study. Hematology, clinica!
chemistry, and urinalyses were performed on all survivors at selected intervals
during the treatment and recovery periods. After at least 3 months of
treatment, up to 10 animals/sex/qroup were sacrificed. Ten animals/sex/group in
the control and high-dose groups were retained for a 4-weex recovery period and
sacrificed. Selected organs were weighed and organ/body and organ/brain weight
ratios calculated at each sacrifice interval. Compiete gross postmortem
examinations were performed on all animals. Histopa’“>logical evaluations of
selected tissues were conducted on all animals in the control and high-dose
groups at terminal sacrifice. In addition, evaluations were performed on the
lungs, liver and kidneys for al! animals which were sacrificed at study
termination in Groups II and II1. There were no histopathological evaiuations
performed at recovery sacrifice.

Analysis of weekly dose suspension preparations confirmed that the test
material concentrations were within the tolerances accepted for this study.

There wer2 no treatment-related effacts seen in the mortality, in-life
physical observations and urinalysis values evaluated.

Administration of UVASORB HA-88 to rats for 90 days at a dose of 250
mg/kg/day produced transient decreases in body weight gains (males), reversible
increases in numbers of segmented neutrophils and elevated absolute and relative
lung weights which persisted in males through termination of the recovery
period. Microscopic changes (granulomas and other evidence of foreign body
reactions) in the lungs, mediastinal and mesenteric lymph nodes and nasai
passages were also seen in animals in this group. Effects at the 75 mg/kg/day
dose level consisted of elevated lung weights and the presence of
microgranulomas in the lungs. The only effect at the 25 mg/kg/day dose level
was the presence of granulomas in the lungs of a few animals.

Based on these cbservations, a 10 effect level for oral administration of
UVASORB HA-88 to rats was not established in this study.
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1.  INTRODUCTION:

This study, conducted for 3-v Chemicai Corporation, was designed to assess
the potential subchronic toxicity of UVASORB HA-88 when administered crally, via
gastric intubation, to Sprague-Dawley CO® rats for 3 months and to evaluate
reversibility of any effects during a 4-week recovery period.

This study was designed to meet or exceed the requirements of TSCA (Texic
Substance Control Act) of the U.S. Environmental Protection Agency, 40 CFR, Part
798.2650, Subchronic Oral Toxicity.

This study was also conducted in compliance with FDA, Part 58 of 21 CFR
principles of Good Laboratory Practice and EPA Good Laboratory Practice
Regulations - TSCA, Part 792 of 40 CFR.

Species and strain of test animal, method and route of test substance
administration and dose levels were determined by the sponsor. This study was
conducted at Bio/dynamics, Inc., Mettlers Road, East Millstone, New Jersey
08875. A1l raw data, specimens, the original study protocol, the original final
report and a sample of the test substance and vehicle are stored in the Archives

of Bio/dynamics, Inc.

I1. MATERIALS AND METHODS:
A. Study Dates:
Study Initiation Date: 10 May 1991
(Date Study Director
Signs Protocol)

Experimental Start Date: 23 July 1991
(First Dose)

Study Completion Date: Date final report is signed by Study
Director.
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11. MATCRIALS AND METHODS (cont.):
B. Test Substance: UVASORE HA-88

Supplier: 3-V Chemical Corporation
Penny Royal Road
Georgetown, South Carolina 29449

Lot No.: 03/A/0

Corcentration: 98% Active Ingredient

Dzscription: Off-white powder

Dates Received: 2 August 1990
17 August 1990
14 January 1991

Expiration Date: July 1932

Analysis: The identity, strength, purity ard
compcsition; and synthesis, fabrication,
and/or derivation of the test substance
is the responsibility of the sponsor.

Stability: The stability of the test substance is
the responsibiiity of the sponsor.

Storage: Room temperature, in a temperature
monitored room.

Sampling: An archival sampie f approximately
10 grams of the test substance is stored

in éha Amahduvae af Dialdunamas Tan
T BT MY LTIV WIE PlU,\l,llulﬂl\-), AT e

Disposition: Mm remainin? containers of the test
1

ubstance will be returned to the
~ponsor after complietion of the study.
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II.  MATERIALS AND METH™S (cont.):
C. Vehicle:

Methylcellulose (prepared as & 0.5%

Supplier:

Description:
Date Received:
Lot No.:

Storage:

Sampling:

D. Test Animals:

Strain:

Justification for
Animal Selection:

Numher of Animale:
Received:
blaced on Test:

Supplier:

agueous suspension).

Oow Chemical
Midland, Michigan 48640

Fine white powder.
27 July 1984
MMB3092611A
Room temperature, keep dry.
An archival sample of approximately
10 grams of the vehicle is stored in the
Archives of Bio/dynamics, Inc.
Albino Rats (outbred)
C0® (Sprague-Dawley derived)
[co® - Cri: CD® (SD)BR]

The rat is a rodent animel model
commonly utilized in toxicity studies as
recommended in the referenced
guidelines. In addition, a historical
data base is available for comparative
evaluation.

155 total (77 males, 78 females)
120 total (60 males, 60 females)
Charles River Breeding

Laboratories, Inc.
Kingston, New York 12484
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I1. MATERIALS AND METHODS (cont.):
D. Test Animals (cont.):
Date Received:
Age at Receipt:

Age at Initiation of
Treatment:

Weight at Initiation ov
Treatment (grams):

Acclimation Period:

E. Selection:

F. Group Assignment:

6. Animal Identificalion:

L T B R
[ .oa
S

8 July 1991
28 days old

43 days old

Mean _BRange
Males: 260 234 -288
Females: 182 164-199

Animals were acclimated for 14 days (8
to 22 Juiy 1991). A1l animals were
examined by the staff veterinarian
during the acclimation period.

More animals than required fer the study
were purchased and equilibrated.

Animals considered unsuitable for the
study on the basis of pretest physical
examinations, outlying body weight data
and/or ophthalmoscoric eraminations were
eliminated prior to random selection for
group assignment.

Animals considered suitabie for study
were first distributed into 6 groups of
10 animals/group by a computerized
random sort program so that body weight
means for each group were comparable.
Those groups were then randomly combined
to form the four permanent dose groups
(i.e., Groups I and IV - 20/sex/grou

and Groups II and III - lO/sex/?roupg.
Individual weights of animals placed on
test did not sxceed 20% of the mean
weight for each sex.

Each rat was identified with a metal ear
tag bearing its unique Bio/dynamics,
Inc. animal number. If the tag was
lost, it was replaced. In addition,
each cage was provided with a cage card
which was color coded for dose level
identification and contained the project
number. animal number, sex and dose-
group information.
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MATERIALS AND METHODS (cont.):

#i. Experimental Qutline:

Musber of Antmls

Clinical Laboratory
Test Dose Studtes® fecropsy®

Substance Leve) Total (Termination) {Recovery) {Termination) {Recovery)
(w/eg/dey) W £ W F M F W F M F

Control® 0 20 20 10 10 9 9 0 10 9 9
UVASORB HA-88 25 10 10 10 10 10 10
UVASORB HA-88 75 10 10 10 10 10 10

UVASORB HA-88 250 20 10 $ 10

8Control animals received the vehicle {0.5% methylcollulose) at the same dose volume sdministered to the test animsls.

bMsnb:»'lcu;y. clinical chemistry and urinalysis were performed on the first 10 animals/sex/group which survived to the
termination of dosing and on ai: Surviving anvmals in Groups | snd IV at the recovery sacrifice.

Cgross necropsy examinations were performed on all animals, including those animals which died prior to their scheduled
sacrifice.

‘mstopatho'l::icn exsminations of selected tissues were performed or al! snimals in the contra! and high-dose groups
which were scheduled for sacrifice st terwination of dosing (includes one Group IV male which died prior to sacrifice).
In addition, the lungs, liver and kidneys were examined for all animals in Groups II and IIl. Tissues Trom animals
sacrificed at the recovery interval were not evaluated.

I. Hushtandry:

Housing: Animals were doubly housed in eievated
stainless steel wire mesh cages during

tha firct uwoal af tha arrlimatian narind
TR Tircl weox of TRe acgclimalion periog

and individually housed thereafter.

ad libitum; standard laboratory diet
(Purina Certified Rodent Chow® Brand
Animal Diet #5002 - mash-type). Fresh
food presented weekly.

Analysis of Feed: Analysis of each feed 1ot used during
this study was performed by Purina
Mills, Inc. prior to receipt at
Bio/dynamics, Inc. Results are
maintained on file at Bio,/dynamics.




I1. MATERIALS AND METHODS (cont.):
1. Husbandry (cont.):

Water:

Analysis of Water:

Environmental Conditions:

Temperature:

Humidity:
Test Substance
Administration:

Route:

Justification of Route
of Administration:

Analvses of Dose
Suspensions:

libitum; by automated watering system
(Elizabethatown Water Company.:

Water analysis was provided by )
Elizabethtown Water Company, Westfield
New Jersey (Raritan-East Millstone
Plant). Results are maintained on file
at Bio/dynamics.

12 hour light/dark cycle (7 AM to 7 PM

and 7 PM to 7 AM) via aut~matic timer;

temperature was moniior=. d recorded

twice daily, humidity : nitored and
recorded once daily.

Desired: 67-76°F 219-24°C§
Actual: 67-75°F (19-24°C

Desired: 40-60%
Actual: 32-84%

Oral, via intubation (oral gavage).

The oral route is one of the potential
routes of human exposure to tiis test
substance and is the route specified in
the referenced guidelines.

Analyses to determine stability,
homogeneity and concentration of the
test substance with a carrier under the
conditions of this study were performed
by the Metabolism and Analytical
Chemistry Department at Bio/dynamics,
Inc. Results of these analyses are
presentea in Appendix K.




v,

/dyn.mleo. Ine.

I1. MATERIALS AND METHODS (cont.):

J. Test Substance
Administration (cont.):

Method: Appropriate zmounts of test substance
were suspended in the vehicle weekly to
yield dose levels of 25, 75, and
250 mg/kg/day (which are concentrations
of 5, 15 and 50 lg{nl, respectively) at
a constant Jose volume of 5 &1/kg/dose.

Individual doses were adjusted by most
recent werekly tody weight. Controj
srioals nore cdmicic - ned i6s vehi ' g
the gome (L.8 vAY e Ly i L T
wrimyly,

Dcse Volume: 5 ml/kg, dose

Frequency: Once dail, (7 days per week) through the
day prior <o necropsy.

Duration: 90 or 91 days (depending on day of
sacrifice).

Dates of Treatment: 23 July to 20 or 21 October 1991
(depending on day of sacrifice).

K. Recovery Period:

Duration: 28 days

Dates of Recovery: 22 October to 18 November 1991
L. Observations:

Signs of Texicologic or

Pharmacologic Effects: Twice daily, once in the morning and
once in the afternoon. :

Detailed Physical Examina-

tion for Signs of Local or

Systemic Toxicity, Pharma-

cologic Effects and Pal-

pation for Tissue Masses: (Methodology and References, Appendix A)

Pretest and weekly thereafter.
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I1. MATERIALS AND METHODS (cont.): AR |
M. Ophthalmoscopic Examination: (Methodology and References, Appendix A)
Time Intervals
Pretest: 12 July 1991

Termination: 17 October 1991
Recovery: 15 November 1991

N. Body Weight: (Methodology and References, Appendix A)

Twice pretest, weekly during the study
period and terminally (after fasting).

0. Food Consumption: (Methodology and References, Appendix A)

Once pretest and weekly throughout the
study.

P. Laboratory Studies: (Methodology and References, Appendix A)

Blood was obtained via venipuncture of
the orbital sinus (retrobulbar venous
plexus) while animals were lightly
anesthetized with a mixture of carbon
dioxide and oxygen. Rats were fasted
overnight prior to blood collections.

Number of Animals: Performed on up to 10 animals/sex/group
at terminal sacrifice and on all
remaining animals (up to 10
animals/sex/group} in Groups I and IV at
the recovery sacrifice.

parameters Fvaluated:
Hematology: Iime Intervals

hemogiobin concentration Termination: 21, 22 Cctober 1991
hematocrit Recovery: 18 November 1991
erythrocyte count
reticulocyte count
platelet count
mean corpuscular volume
mean corpuscular hemoglobin
mean corpuscular hemoglobin
concentration
prothrombin time
activated partial thrcmbo-
plastin tim2
total and differential
leukocyte counis
erythrocyte morphology
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I1. MATERIALS AND MET:NDS (co:.t.):
. Laboratory Studies (cont.':

Parameters Fviuated (cont.):
Clinical Chemistry: — Iime Intervals

aspartate aminotvansferase Ter.ination: 21, 22 October 1991
alanine aminotransferase  Recuvery: 18 fovember 1991
alkaline phosphatase

blood urea nitrogen
cr.atinine

blood urea nitrogen/
creatinine ratio (calculated)
fasting glucose

cholesterol

triglycerides

total protein

albumiin

globulin (calculated)

A/G ratio (calculated)

total bilirubin

sodium

potassium

chloride

calcium

inorganic phosphorus

gamma glutamyl transpeptidase

Urinalysis: Jime Intervals

gross appearance Termination: 17, 18 October 199i
specific gravity Recovery: 15 November 1991
H

grotein

nitrite

glucose

ketones

bilirubin

occult blood

urobilinogen

16-hour volume.

microscopic analysis
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11. MATERIALS AND METHODS (cont.):

0, Postmortam:

Animals Found Dead or

Killed at Scheduied

Sacrifice Intervals: Complete gross postmor.em examinations
were performed on all animals. External
surface, all orifices, the cranial
cavity, carcass, the external surfaces
of the brain and spinal cord, the
thoracic, abdominal and pelvic cavities
and their viscera and cervical tissues
and organs were examined f<. all
animals. Animals were fasted prior to
scheduled sacrifices.

Terminal Sacrifice: 21 and 22 October 1991
Number of Animals: 79 animals total

Recovery Sacrifice: 18 November 1991
Number of Animels: 38 animals tctal

Sacrifice Method: Exsanguination under ethyl ether
anesthesia.

1ans Weighed and
urrgan/Body Weight,
Urgan/Brain Weight
Ratios Calculated: (Methodology and References, Appendix A)

The foliowing organs were weighed for
all animais at the scheduied sacrifice
intervals. Paired organs were weighed
together.

adrenals

brain

heart

kidneys

liver

lungs

pituitary

spleen

testes with epididymides
thymus
thyroid/parathyroids
ovaries




11. MATERIALS AND METHODS (cont.):
Q. Postmortem (cont.):

Tissues Preserved:! adrenals (2)
sorta (thoracic)
bone (sternum)
bone marrow (sternum)
brain (medulla/pons, cerebrum and
cerebellum)
epididymides (2)
esophagus
eyes with optic nerve (2)
femur (including articular surface)
heart
intestine
cecum
colon
duvodenum
ileum
Jejunum
rectum
kidneys (2)
lacrimal ?land (2)
Yiver (2 lobes)
lungs (with mainstem bronchi - 2)
lymph nodes (mesenteric, mediastinal)
mammary gland
nasopharyngeal (4)
nerve (sciatic)
ovaries (10 sections/ovary)
pancreas
pituitary
prostate
salivary gland (mandibular)
seminal vesicles (2)
stg]eta1 muscle (hiceps femoris)
skin
spinal cord (cervical, thoracic, lumbar)
spleen
stomach (3)
testes (2 sections/testis)
thymus
thyroid/parathyroids (2)
trachea
urinary bladder
uterus (body/horns) with cervix
gross lesions

Inumber in parentheses indicates number of organs/sections preserved.




MATERIALS AND METHODS (cont.):
Q. Postmortem (cont.):

Tissues Examined

Histopathologica'lly:2 A1l tissues listed below and on the
followin? page were examined for all
animals in the control and high-dose
groups which were scheduled for
sacrifice at termination of dosing
(includes one Group IV male w,ich died
prior to sacrifice). In addition,
kidneys, lungs, and liver were examined
for all animals in Groups II and III.
Tissues from animals sacrificed at the
recovery interval were not evaluated.

adrenals (2)
aorta (thoracic)
bone {sternum)
bone marrow (sternum)
brain (medulla/pons, cerebrum and
cerebellum)
epididymides (2)
esophagus
eyes with optic nerve (2)
femur {including articular surface)
heart
intestine
cecum
colon
duodenum
ileum
jeiunum
rectum
kidneys (2)
lacrimal gland (2)
Tiver (2 lobes)
lungs (with mainstem bronchi - 2)
lymph nodes (mesenteric, mediastinal)
mammary gland
nasopharyngeal (8)
nerve (sciatic)
ovaries (10 sections/ovary)
pancreas
pituitary
prostate
salivary gland {(mandibular)
seminal vesicles (2)
skeletal muscle (hiceps femoris)

ZNumber in parentheses indicates number of organs/sections examined.
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II. MATERIALS AND METHODS (cont.):
Q. Postmortem (cont.):

Tissues Examined
Histopatgoiogically
(cont.):

Preservatives:

Stain:

R. Statisti--? Analygis}

B r& w
o H
¥

skin

spinal cord (cervical, thoracic, lumbar)
spleen

stomach (3)

testes (2 sections/testis)
thymus

thyroid/parathyroids (2)
trachea

urinary bledder

uterus (body/horns) with cervix
gross lesions

10% neutral buffered formalin (eyes,
testes and epididymides were initially
placed in Bouin's sclution, transferred
to 70% Synosol®, and then preserved in
formalin).

(Methodology and References, Appendix A)
Hematoxylin and Eosin
(Methodology and References, Appendix A)

Bodz ~&.y4nt, body weight change (week to
week), body weight change from Week 0,
food consumption, hematology and
clinical chemistry parameters, terminal
organ and body weights and organ/body
and organ/brain weight ratios were
analyzed. Mean values of all dose
groups were compared to control at each
time interval. Statistically
significant differences from control are
indicated on mean tables of appendices.

3Number in parentheses indicates number of organs/sections examined.
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II. MATERIALS ANG METHODS (cont.):

S. Protocol Deviations: The following'ifotaébflggviatiens
occurred during the study period. Thes:

deviations were not considered to have
had an adverse effect on the study
purpose or resuits.

1. Humidity values were outside of the
desired range on several occasions.

2. Due to a caiculation error at
Week 9, control Famale No. 1503
received 1.4 mi/kg/day rather than
1.3 ml/kg/day and high-dose
Maie No. 4006 received 2.4 mi/kg/day
(240 mg/kg/day) rather than
2.3 ml/kg/day (250 mg/kg/d2ay) during
this week.
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I11. RESULTS AND DISCUSSION:
A. Mortalicy (Appendix B):

In the treatment phase of this .tudy, the only death was a high-dose
(Group 1V) wmale in Week 2. Based on the results of gross and microscopic
evaluations, this d. ath can not be clearly attributed to the test material.
During the recovery phase of this study two control animals (one male and one
female) died.

8. In-Life Physical Observations (Appendix C):
A1l of the noted observations are common to laboratory rats and not
test material-related.
C. Ophthalmoscopic Examinations (Appendix D):
There were no indications of treatment-related effects in the eyes.
D. Body Weights (Appendix E):

The body weight values of the low- and mid-dose groups (II and III)
and high-dose (Group IV) females were similar to the control group. Body weight
gains for Group IV males were statistically significantly decreased compared to
values for the control group from Week 3 to 8 and tended to remain decreased

However, mean weights for this group

were within two percent of the control mean at study termination, and Group IV

males had body weight gains similar to or greater than the control group during

the recovery period.
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I11. RESULTS AND DISCUSSION (cont.):
E. Food Consumption (Appendix E):
The high-dose (Group 1V) and occasionally the mid-dose (Group II!)

GTED

food consumption values were statistically significantly greater than the
contro! group values. Though these differences appear to be test material-
related, increased food consumption values are generally not considered to be an
adverse effect. This difference was not seen in the recovery animals.

F. Hematology (Appendices F and G):

At termination, there was a treatment-related incraase in the white
blood cell counts in the high-dose (Greup 1V) animals when compared to the
controi group; this effect was more evident in the females. The increases were
due to an increase in the segmented neutrophil portion of the white blood cell
population. Although these differences sppear to represent an effect of test
material administration, white blood cell counts in all of the groups were
witiiin the range of Bio/dynamics' norma: contro! values. This effect was not
evident at the end of the recovery perixi.

G. Clinical Chemistry (Appendix H):

Slight, statistically significant, elevations in serum alanine
aminotransferase (SGPT) vaiues and decreases in total protein and serum albumin
values were seen in high-dose males at study termination. SGPT values for mid-
and high-dose females were also slightly higher than control values, but
differences were not statistically significant. Similar differences were not
evident at termination of the recovery period. Most individual values were
within Bio/dynamics' historical control ranges and, in the absence of
microscopic liver pathology, these slight, reversibie differences are considered

to be of questionable *toxicological significance.
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I11. RESULTS AND DISCUSSION (cont.):
H. Urinalysis (Appendix I):
There were no treatment-related effects evident in the urinalysis
values.

1. Terminal Organ and Body Weight, Organ/Body Weight and Organ/Brain
Weight Ratios (Append¥x J)? ron/Rody

Lung weights and/or lung/body and lung/brain weight ratios tended to
increase with increasing dose and the increases were greatest in the mid- and
high-dose females. This treatment-related increase was consistent with
microscopic observations of granuloma formation and edema in the lungs of
treated animals. This effect persisted through the recovery period in the high-
dose group males, but not in the females.

J. Analyses of Dosing Suspensions (Appendix K):

The analysis results confirmed that the test material dosing
suspensions were homogeneous and stable during the dosing period. Weekly
analyses confirmed that the dosing solutions were prepared within acceptable
tolerances.

K. Pathology (Appendix L, Volume II):
fross nostmortem examination revealed changes which occurred

sporadically, or otherwise snowed similar incidences between the control and the

treated groups.




I1I. RESULTS AND DISCUSSION (cont.):
K. Pathology (cont.):
Microscopically, micrcgranulomas in the lungs were seen in all treated
groups, with the incidence greatest in the high-dose group. Edema in the lungs,
microgranulomas in the mediastinal lymph nodes and acute inflasmation, purulent

exudate, and proteinaceou:s exudate in the nasal passages were also seen in the

high-dose animals {these tissues were only examined for high-dose animals).

Although no evidence of intratracheal intubation was seen, these changes suggest
that small amounts of the test material entered the respiratory tract during
dosing and/or that excretion of the test material by the respiratory system
occurred. ¥.. ~1ranuloma formation with focal necrosis and plasma cell
hyperplasi: in :ine mesenteric lymph nodes of high-dose maies and females were
deemed to v. associated with the absorption of the test material from the
gastrointestinal tract. These chang:s were considered treatment-related. No

effects of the test material were seen in the testes, ovaries or any of the

other tissues examined.




IV.  CONCLUSION: e
Oral administration of UVASORR HA-88 to rats for 90 days at doses of 25,

75 and 250 mg/kg/day was asscciated with granulomas in the lungs of some animals
in all dose groups and elevated lung weights, primarily in mid- and high-dose
animals. Other signs of toxicity were seen in the high-dose group only.
However, based on the presence of lung granulomas in some animzls at the lowest

dose administered, a no effect level was not established in this study.

John M. Mitchell, M.S.
Study Director
Toxicologist

Ira W. Daly, Ph.D., D.A.B.7T.
Senior Vice-President and
Director of Toxicology
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Figure 1

A Subchronic C-~al Toxicity Study of UVASORB HA-88 in the Rat
via Oral Gavage Administration with a 4-Week Recovery Period

Group Mean Body Weights - Males

Oroup 1 - 0 mg/kg/day
6roup 11 - 25 mg/kp/dsy
Group 111 - 75 mp/kg/day

Group IV - 250 mg/kg/day
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Figure 1 (cont.)
A Subchronic Oral Toxicity Study of UVASORB HA-88 in the Rat
via Oral Gavage Administration with a 4-Week Recovery Period

Group Mean Body Weights - Females

/\/‘

(grams)

6roup 1 - O mg/kg/day

eroup 11 - 5 wy/Kg/day

+J
i -
o
Y o |
Q
=
>
©
(]
a

Group 111 - 75 mg/kg/dey

6roup IV - 250 pp/kp/day

Week

aRecovery period initiated Week 14 (Groups ! and IV).
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Appendix &
A Subchronic Oral Toxicity Study of UVASORB HA-88 in the Rat
via Oral Gavage Administration with a 4-Week Recovery Period

Total and Differential Leukocyte Count
and Erythrocyte Morphology
Preface

Differential leukocytes are expressed as percent total leukocytes (WBC) and as
absolute values.

The following cells are identified and counted:
Abbreviation Iype of Cell
Mono Monocyte
Lymph Lymphocyte
Seg Mature (segmented) neutrophil
Band Band cell
Meta Metamyelocyte
Myel Myelocyte
Eosin Mature (segmented) eosinophil
Baso Mature (segmented) basophil
Atyp. Lymph. Atypical lymphocyte

Blast Blast
Prolymph Prolymphocyte

Remarkable erythrocyte or leukocyte morphology and any other comments are noted
under "Other". Abbreviations used are:

Abt o Cell Morphology
Aniso. Anisocytosis
NRBC Nucleated erythrocyte
Polychr. Polychromia

Poik. Poikilocytosis
Sph. Spherocytes

Range

1+ = slight
2+ = moderate
3+ = marked
4+ = extreme

NOTE: A key to statistical symbols is presented in Appendix A, Methodolog:y
and References - Statistical Analyses, pages A-9 through A-i2,
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Appendix 6 (cont.)
A Subchronic Oral Toxicity Study of UVASORB HA-88 in the Rat
via Oral Gavage Administration with a 4-Week Recovery Period

Total and Differential Leukocyte Count
and Erythrocyte Morphology
Termination - Males

—froup Mo, _WBC  Lymph _Seg Muno Lymph Seg Eosin Baso .____QOther
wmg/kg/day thous/ul

STAT
SYMBOL : A-L A-L- K3+

1001 13.12 10102 1+ Aniso.;
1 NRBC;
1+ Poik.;
1+ Polychr.;
1+ Sph.

1+ Poik.
Poik.

Poik.;
Polychr,

2 0
1 0
1 0
1 0
3 1
3 2
1 0
1 1
2 1

000 O0OO0OO0OO0OO
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. pendix G {(cont.)
# Subchronric Oral Toxicity Study of UVASOR8 HA-88 in the Rat
via Gral Gavage Administration with a 4-Week Recovery Period

Total and Differential Leukocyte Count
and Erythrocyte Morphoiogy
Termination -~ Males (cont.)

An. _Absolute Values _ Neutrophils
—aroup Mo, __WBC __ Lymph _Seg Mono Lymph Seg Eosin Baso
mg/kg/day thous/ul

S.AT
SYMBOL : A-L A-L-  KJ+

2001 11.85 10784 356
2002 10.30 8137 2060
2003 11.76 10466 1176
2004 15.69 12866 1883

2005 11.47 8602 2638
2006 11.88 9148 2257
2007 11.34 8845 2381
2008 7.43 6018 1114
2009 ¢ 90 8415 1287
2010 10.79 7877 2698

1 NRBC;
1+ Poik.

O st et O bt O WOON
OO0OO0OODOD OO0

1+ Polychr.

N = ) = W N CA) bt =t P

Mean 11.24 9116 1785
S.D. 2.06 1873 770
N 10 19 10
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Appendix G (cont.)
A Subchronic Oral Toxicity Study of UVASORB HA-88 in the Rat
via Oral Gavage Administration with a 4-Week Recovery Period

Total and Differential Leukocyte Count
and Erythrocyte Morphology
Termination - Males (cont.)

—Absolute Values —Meutrophils
—froup Mo, _ MWBL  Lymph _Seg Mono Lymph Seg Fosin Baso Other
mg/kg/day thous/ul

STAT
SYMBOL: A-L A-L-  KJ+

3001 18.42 13631 1+ Poik.;
1+ Polychr.;
1+ Sph.

3002 8.76 7709
3003 7.17 5019
3004 9.30 7254
3005 11.00 8470
3006 11.45 8358
3007 18.10 14118
3008 9.14 4753

3009 11.77 10122
3010 10.55 8124

1+ Poik.

Poik.
Poik.
Poik.;
Polychr.

W BANNIN &N
QO MOOOMOD
20 O0O0O0O0OO0O

Mean 11.57 8756
S.D. 3.79 3133
N 10 10
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Appendix 6 (cont.)
A Subchronic Ora) Texicity Study of UVASORB HA-88 in the Rat
via Oral Gavage Administration with a 4-Week Reccvery Period

Total and Differential Leukocyte Count
and Erythrocyte Morphology
Termination - Males (cont.)

mg/kg/day thous /1

STAT
SYMBOL.: A-L A-L-  KJ+

4001 15.30 11628 3366
4002 23.86 10498 12884
4003 10.62 6372 3717
4005 11.86 8302 3321
4006 9.46 5487 3784
4007 12.84 6163 6163

4008 12.53 9773 2631
4009 15.57 11522 3581
4010 10.62 8708 1805

*

Mean 13.63 8717 4584
S.D. 4.35 2325 3324
N 9 9 9

i+ Polychr.
1 Band

i+ Poik.;
1+ Sph.
1+ Polychr.

OO0 OO0 OOO

0
0
1
1
1
0
0
0
0

1+ Poik.;
i+ Polychr.
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Appendix 6 (cont.)
A Subchronic Oral Toxfcity Study of UVASORE HA-88 in the Rat
via Ora) Gavage Administration with a 4-Week Recovery Period

90-3589

Total and Differential Leukocyte Count
and Erythrocyte Morphology
Ternination - Females

An. —Neutrophils
—froup . Mo, _MBC _ Lymph Seg Mono Lymph Seg Eosin Baso Other
mg/kg/day thous/ul
STAT
SYMBOL ¢ AL+ A-L- AsL+
1 1501 6.61 5024 1322 2 76 20 2 O
0 1502 9.32 7642 1491 1 82 16 1 0 1+ Poik.
1503 3.75 2625 975 2 70 26 2 0 1+ Polychr.
1504 8.89 7112 1334 2 80 15 3 O 1+ Poik.
1505 5.26 4524 579 3 8 11 0 O 1+ Poik.
1506 9.94 8648 1093 1 87 11 1 O
1507 6.05 5324 605 1 88 10 1 0 1+ Poik.
1508 10.73 9335 1186 2 8 11 0 O 1+ Poik.
1509 7.01 4907 2103 O 70 30 0 O 1+ Poik.
1510 10.37 7155 2592 4 69 25 1 0 1 Atyp. Lym:h.;
1+ Poik.;
1+ Polychr.

Mean 7.79 6230 1327
S.D. 2.39 2083 625
N 10 10 10
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Appendix 6 {cont.)
A Subchronic Oral Toxicity Study of UVASORB HA-88 in the Rat

via Oral Gavage Administration with a 4-Week Recovery Period

Total and D{fferential Leukocyte Count
and Erytkrocyte Morphology
Termination - Females (cont.)

An. __Absoluyte Valuyss _MNeutrophils
—Sroup Mo, __WBC _ Lymph Seg Mono Lymph Seg Eosin Baso_ Other
mg/kg/day thous/u1

STAT
SYMBOL: Al+ A-L- A+L+
11 2501 10.55 8546 950 5 81 9 3 0 2 Atyp. Lymph.;
25 1+ Poik.
2502 11.17 6702 3910 2 60 35 2 0 1+ Poik.
2503 10.54 9697 527 2 92 5 1 0 1+ Poik.
2504 13.98 11883 1817 2 85 13 0 0 1+ Poik.
2505 7.31 5702 1096 1 78 15 6 0 i+ Poik.;
1+ Polychr.
2506 11.33 8384 2832 0 74 25 1 0 1+ Poik.
2507 9.43 7355 1980 1 78 21 0 0 1+ Poik.;
1+ Polychr,
2508 5.54 3712 1662 3 67 30 0 0 1+ Poik.
2509 7.00 6230 560 3 89 8 0 0 1 NRBC;
1+ Poik.
2510 10.41 7703 2290 2 74 22 2 0 1+ Poik.;
1+ Polychr.
Mean .73 7801 1762
S.D. 2.48 2254 1063
N 10 10 10
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Appendix 6 (cont.)

A Subchronic Oral Toxicity Study of UVASORB HA-88 in the Rat

via Ora) Gavage Administration with a 4-Week Recovery Perfod

Total and Differential Leukocyte Count
and Erythrocyte Morphology
Termination - Females {cont.)

Lymph _Seg  ono Lymph Seg Eosin Baso Other

wg/kg/day -Ho. thous/ul

STAT
SYMBOL : AL+ A-L- A+L+

3501 9.02 7126 1+ Poik.;

1+ Polychr.;

1+ Sph.

1+ Poik.;

1+ Polychr.

1 Atyp. Lymph.;
1+ Poik.

2 Atyp. Lymph.;
1+ Poik.

1 Aty?. Lymph.;
1+ Polychr.

2+ Poik.
1+ Poik.
1+ Poik.
1+ Poik.

3502 6.94 5136
3503 10.20 8160
3504 6.97

11.78

8.16

8.90

10.35

7.04
9.91

COO0O0O0 O © O m

2
1
4
1
0
0
1
0
0

s b Py P Pt (7] w w P 3

N AN

OeId

1.66
10
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Appendix 6 (cont.) o
A Subchronic Oral Toxicity Study of UVASORB HA-88 in the Rat
via Oral Gavage Administration with a 4-Week Recovery Period

Total and Differential Leukocyte Count
and Erythrocyte Morphology
Termination - Females (cont.)

_Neutrophils
Group  _No, _ WBC Lyxph Seg Mono Lymph Seg Fosin Basc
mg/kg/day thous/ul

STAT
SYMBOL: AL+ A-L-

4501 13.88
4502 14.52

4503 11.42
4504 7.94

4505 11.23
4506 9.35
4507 9.27

4508 10.15
1+ Poik.

4509 14.23 { - 1+ Poik.
4510 10.27 : : 1+ Poik.

*

Mean 11.23
S.D. 2.29
N 10

i+ Poik.

1 Atyp. Lymph.;
i+ Poik.

1 Atyp. Lymph.;
1+ Poik.

1 WRBC;

1+ Poik.

i+ Poik.

1- Poik.

1 Poik.;

i Polychr.

Z Atyp. Lymph.;

Q@D W O NNO O e e
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Appendix G (cont.)
A Subchronic Oral Toxicity Study of UVASORB HA-88 in the Rat
via Oral Gavage Administration with a 4-Week Recovery Period

et
S e

Total and Differential Leukccyte Count
and Erythrocyte Morphology
Recovery - Males

Lymph _Seg_ Mono Lymph Seg Eosin Baso. Other

ng/kg/day -t thous /ul

STAT
SYMBOL s F- F- F-

1011  10.23 9514 614
1012 15.16 12583 2274
1014 15.21 13385 1825
1015 11.18 10062 1006
1016 13.51 9862 3107
1017 18.11 12858 5071
1018 18.41 14360 3682

1019 14.66 12021 2346
1026 10.12 8804 1113

1+ Polychr.
2+ Poik.;

1+ Polychr.
1+ Pelychr,

NS o N st P\ o=t © bt pus
Ore OONOOO
OO0 OO OO

Mean 14.07 11494 2338
S.0. 1968 1431
N 9 9

i+ Poik.
1+ Poik.
1+ Polychr.
1+ Polychr.
1+ Polychr.
1+ Polychr.

1+ Poik.
1+ Poik.

TvaA

4012

4014
4015
4016

Ll X-T X XY~ F Ry R
COOOOO=ND
-1 -J-X-Y-Y-¥-¥-Y-¥+)
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Aprndix G (cont.)
A Subchronic Oral Toxic.:y Study of UVASORB HA-88 in the Rat
via Oral Gavage Administration with a 4-Week Recovery Period

Total and Differential Leukocyte Count
and Erythrocyte Morphology
Recovery - Femaies

Neutrophils
—Group _No, _NWBC _Lymph Seg Mono 'ymoh Seg Eosin Basc. ____ Other
mg/kg/day thous /i1

STAT
SYMBOL: F-

1511 6.45
1512 10.03
1513 7.71
1514 10.12
1515 6.92

1516 10.48
1517 5.67

1518 5.90
1519 6.72

1+ Poik.
1+ Poik.
1+ Poik.:
1+ Polychr,

1+ Poik.;

1+ Polychr.

1+ Poik,

1 Atyp. Lymph.;
1+ Polychr.

0
0
0
0
0
0
0
0
0

1+ Poik.
1+ Poik.
1+ Poik.
1+ Poik.

[l S XN Y o WY o )
QONCOOMOL-O
OOOCODODOODO




