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OPPT Document Processing Center (7408} 0R|G|NAL

(ATTN: Section 8(e) Coordinator)
Office of Pollution Prevention and Toxics (OPPT)
U.S. Environmental Protection Agency

401 "M" Strest Sove0 WWWWWW

RE: TSCA 58(e) Notice . 88948889296

May 31, 1994

Dear Sir or Madam:

Rhéne-Poulenc Inc. is providing this notice to the Agency in accordance with the
provisions of Section 8(e) of the Toxic Substances Control Act (TSCA). We are
submitting the results of a toxicity study on Clarifloc C9470 (inverse emulsion of
high molecular weight cationic polyacrylamide).

A Ceriodaphnia dubia acute/chronic toxicity test was performed with Clarifloc
C9470. The acute, 48-hr. LC50 determined in the study was 0.8 mg/L. A
chronic reproduction NOEC of <10 ug/L and a LOEC of 10 pg/L was also
determined.

These toxicities are in the same range as been reported for other hydrolytically
stable, high molecular weight cationic polyacrylamides. Much of this data has
been presented to the EPA by the Cationic Polymer Flocculants Association and
in other submissions.

Cationic polymers are high affinity adsorbents that attach to any negatively
charged surface or soluble polyanionic compound. Due to the high affinity for
adsorption, cationic polymers are believed to have little effect on aquatic
organisms in natural waters. :

Rhéne-Poulenc Inc. hereby asserts that none of the information contained herein
is confidential business information (CBIl). Should you have any questions, or
require any further information, please call (609) B60-3586.
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‘Very truly yours,

RHONE-POULENC INC.

W?%M

James E..Blum
Product Safety Compliance Manager

94-049L.EPA
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January 30, 1995

Chemical Inventory Section (7407) ‘ .
Attn: TSCA Section 8(e) Coordinator
Office of Pollution Prevention and Toxics OR ' G ' NA'-

U.S. Environmental Protection Agency o
' | Contains Ho CBi

401 “M” Street, S.W.
" Washington, DC 20460-0001

RE: 8EHQ-0694-13054

Dear Sir or Madam:

As requested in your followup to a TSCA Section 8(e) notice submitted by Rhone-
Poulenc Inc., enclosed is the final report for a 90-day inhalation toxicity study on Ceric

Oxide (CAS # 1306-38-3).

Thé chemical identity/composition of the test material are described in the report and the
Certificate of Analysis (Appendix 17). —

Should you have any questions, or require any further information, please call (609) 860-
3586. ,
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Ceric Oxide

A 13-Week Inhalation Neurotoxicity and
Toxicity Study by Nose-Only Exposure of a Dry
Powder Aerosol of Ceric Oxide in the Albino Rat
A. Viau

13 April 1994

Bio-Research Laboratories, Ltd.

Bio No 90831

Ceric oxide was tested via inhalation for 13 weeks (5 days/week, 6 hours/day)
in groups of 15 male and female rats at dose levels of 0, 5, 50 and 500 mg/m3.

The CeO?2 test material was greater than 99% pure and had a mass median
aerodynamic diameter of 2 microns. Animals were examined daily for signs
of toxicity, and food consumption and body weights were measured veekly.
The animals were examined monthly for potential neurotoxic effects via a
functional observational battery and motor activity testing. Laboratory
investigations included hematology, clinical biochemistry and urinalysis.
Ophthalmoscopy was performed predose and at study termination. A gross
pathological exam followed by a detailed histopathologic evaluation were

conducted following treatment.

No deaths or clinical signs were

’ .

recorded that were cﬁ-)nsid:tared to be effects of

~ treatment. There were no treatment related effects on food consumption,
clinical biochemistry or urinalysis. . ' :

There were no behavioral effects observed which were associate"dr with
exposure to ceric oxide. Ophthalmology was not affected by treatment. The
test material was not neurotoxic. - .o T

There were no apparent treatment related effects on liver or kidney function,

or on reproductive organs.
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‘Céric Oxide—2

Although not statistically significant, male body weights were lower in the
high dose males than in the controls. This reduction in high dose male body
weight gain may have been treatment related.

Statistically significantly higher lung weights were seen in the two highest
dose levels in both sexes with apparent trends for higher lung weights
encompassing all groups. The lungs in all dose groups were found to have
pale areas macroscopically. The histopathological examination of the lung
showed pigment accumulation at all dose levels with alveolar hyperplasia at
the two highest levels in both sexes.

Treatment related pigment accumulation was observed in the nasal cavity (all
treatment groups), bronchi and trachea (high and mid dose animals), and
liver and spleen (high dose only).

Bronchial lymph nodes in both sexes were enlarged macroscopically at all
dose levels in males and at the two highest dose levels in females. Micro-
scopic findings in the bronchial and other lymph nodes included pigment
accumulation and hyperplasia in both sexes at all dose levels. Pigment
accumulation and metaplasia were observed in the larynx of animals in all
treatment groups.

Higher segrhented neutrophil counts were observed in all dose levels for
females and the two highest dose levels for males.

The treatment related observations listed above are considered to be
indications of varying levels of exposure to ceric oxide via inhalation. The
findings are not considered to be evidence of direct toxicity, but rather
demonstrate that the normal lung clearance mechanisms were overwhelmed
by the high levels of exposure. Following ceric oxide deposition in the deep
lung, the normal physiological responses of macrophage infiltration and :
lymphatic involvement were observed. A No-Observed-Effect-Level was not W
established in this study. It is probable that the observed findings would be
reversible following an appropriate recovery period.
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SUMMARY

Four groups of Sprague-Dawley CD rats, each containing 15 males and 15 females, were exposed
by nose-only inhalation to air (Group 1) or to a dry powder aerosol of Ceric Oxide (Groups 2, 3
and 4) for 6 hours a day, 5 days a week for 13 weeks. -

The mean gravimetric chamber concentration, the mass median aerodynamic diameter and
geometric standard deviation (MMAD = GSD) and size below which there were 25% of the
particles by mass for treated Groups 2, 3 and 4, were as follows:

Group/
~ Gravimetric conc. MMAD =+ GSD (um) 25% Particle Size (um)

24" 0.0050 mg/L 19+19 1.3
2% 0.0050 mg/L 1.8+19 12
34" 0.0505 mg/L 2019 1.3
3% 0.0505 mg/L 2019 1.3
44" 0.5082 mg/L : 22+18 1.5
4% 0.5068 mg/L : 2218 1.5

All animals were examined twice daily for mortality and morbidity. Also, each animal was,
examined before, during and after exposure, for any overt signs of reaction to treatment. Body
weight and food consumption were measured for each animal weekly, commencing on the day
of randomization, and extending through the treatment period. In addition, each animal was
weighed on days of behavioral testing and immediately before sacrifice at study termination. A
Functional Observational Battery (FOB) was performed on all animals prior to commencement
of treatment, on Day 1 (post-dosing) and once during each of Weeks 4, 8 and 13. Activity levels
were tested prior to commencement of treatment, and during Weeks 4, 8 and 13. Laboratory
investigations (hematology, clinical biochemistry and urinalysis) were performed in Week 6 and
on all surviving animals at study termination. Ophthalmological examination was performed on
all animals prior to commencement of treatment and on Groups 1 and 4 at study termination. A
gross pathologlcal examination was performed and selected tissues were weighed and retained for
histopathological evaluation.

There was one death observed during the study. One high dose male was found dead at the end
of treatment on Day 72 and was turned around in its restraining cone. The death was considered
not to be treatment related but associated with the exposure procedure.

No clinical signs were recorded that were considered related to treatment with ceric oxide.

The overall body weight gain and food consumption of Group 4 was marginally inferior to that
of the controls and was considered related to treatment with ceric oxide.

There were no intergroup differences suggestive of toxicity of ceric oxide on ophthalmology,
-clinical biochemistry or urinalysis. e -
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Treatment related effects in hematology were observed as higher segmented neutrophil counts in’
'Group 2 females and Groups 3 and 4 of both sexes at 6 and 13 weeks. )

No behavioral changes following either acute or subchronic exposure and no significant
differences for motor actlvity counts were observed in the treated groups.

A trend for higher lung weights of males and females from Groubs 2, 3 and 4, and higher spleen
weights of males from Group 4, were considered to be related to treatment with ceric oxide.

Macroscopically, pertineat changes were recorded in the lungs such as discoloration or pale areas
(30 each in Groups 3 and 4), pale foci (4 animals in Group 2) and uncollapsed parenchyma (30
in Group 4 and 2 in Group 3). In addition, enlargement and/or pale discoloration of the bronchial
lymph nodes (30 in Groups 3 and 4, and 28 in Group 2) and mediastinal (20 in Group 4, 18 in
Group 3, 12 in Group 2 and 1 in Group 1) and pancreatic lymph nodes (3 in Group 1, 1 each in
Groups 3 and 4) were primarily evident in animals treated with ceric oxide and considered to be
induced by the test material. The above observations were considered to be effects of treatment
with ceric oxide.

Histopathologically, pigment accumulation and/or alveolar epithelial/lymphoid hyperplasia in the
lungs (30 each in Groups 2, 3 and 4), lymphoid hyperplasia of the bronchial (30 each in Groups
3 and 4, 24 in Group 2), mediastinal (18 each in Groups 3 and 4, 12 in Group 2) and pancreatc
(1 in Group 3) lymph nodes, metaplasia and/or pigment accumulation in the larynx (22 in Group
4, 16 in Group 3 and 9 in Group 2), and pigment accumulation in the bronchial lymph node (30
each in Groups 3 and 4, and 27 in Group 2), nasal cavity (30 in Group 4, 26 in Group 3 and 15
in Group 2), bronchi (30 in Group 4, 9 in Group 3 and 1 in Group 2), trachea (28 in Group 4, 2
in Group 3), mediastinal lymph node (18 in Group 4, 17 in Group 3 and 12 in Group 2), liver (11
in Group 4), mandibular lymph node (12 in Group 4), spleen (9 in Group 4) and pancreatic lymph
node (1 each in Groups 3 and 4) were considered to be induced by the test material.

In conclusion, nose-only inhalation exposure of Sprague-Dawley CD rats to ceric oxide dry
powder aerosol was performed 6 hours daily, 5 days a week over 13 weeks at concentrations
0.0050, 0.0505 and 0.5075 mg/L. An overall no-effect level cannot be established based on
marginally reduced body weight gains recorded in Group 4 animals, as well as other changes
recorded in treated groups and including Increased segmented neutrophil counts, higher lung and
spleen weights, discoloration of the lungs and discoloration/enlargement of lymph nodes.
Histopathologically, pigmented material accumulation in the lungs, bronchial, mandibular and
mediastinal or pancreatic lymph nodes, trachea, bronchi, larynx, nasal cavity, liver and spleen, as
well as alveolar epithelial hyperplasia (lungs), metaplasia (larynx) aod lymphoid hyperplasia
(bronchial and mediastinal or pancreatic lymph nodes, lungs) were seen in all treated groups.
Systemic dissemination of the test article was evident in Group 4 animals. :
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INTRODUCTION

The purpose of this study was to investigate the potential toxicity of a powder aerosol of ceric
oxide (Ce0,) during daily inhalation administration to the rat for a minimum of 13 consecutive
weeks (5 days a week). .

The rat was selected as the test system since it is an accepted rodent species for use in inhalation
toxicity and neurotoxicity studies. ) :

Inhalation was selected as the route of administration since it is a possible route of exposure in
humans.

The dose levels were selected according to the potential human exposure (TLV of 5§ mg/m’ for
respirable nuisance dusts) and existing toxicity data and by taking into consideration the
limitations imposed by the exposure apparatus and procedure, as well as the stability of the
experimental atmosphere.

This study was conducted at Bio-Research Laboratories Ltd., 87 Senneville Road, Senneville,
Quebec, Canada, H9X 3R3, in accordance with the Good Laboratory Practice Regulations of the
United States EPA/TSCA (40 CFR Part 792), Japanese MHW Good Laboratory Practice
Regulations (Notification No. 313 and subsequent revised rule Notification No. 870) and OECD
guidelines (No. 413). The study was initiated on August 6, 1993 (date the protocol was signed
by the study director). ’

Dosing of animals took place on September 13 to December 10, 1993, for males and September
20 to December 17, 1993 for females and terminal necropsies were conducted on December 13

and 20, 1993 for males and females, respectively. The study was completed on the date appearing
on the signature page.

A calendar of events documenting the major study events can be found in Table 1.
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EXPERIMENTAL PROCEDURES

1  TEST SYSTEM

Eighty-four male and 85 female Sprague-Dawley CD (Ctl:CD®(SD)BR) rats were received from
Charles River Canada inc., St. Constant, Quebec, Canada, on August 31, 1993.

Shortly after arrival, each animal was subjected to a génera] physical examination by a qualified
member of the veterinary staff to ensure "normal" health status. N

At the start of treatment, animals were approximately seven weeks of age with body weight ranges
of 206 to 270 g for males and 135 to 179 g for females. Although the body weight range was
slightly lower than specified in the protocol, this deviation was not considered to have influenced
the outcome of the study.

All animals were uniquely identified by the AIMS tail tatioo system. Although the protocol states
health screen animals will be identified by means of a standard system of ear notching, this
deviation was not considered to have influenced the outcome of the study.

1.1 Assignment to e Grou

An acclimation period of approximately 2 weeks (for males) and 3 weeks (for females) was
allowed between animal receipt and the start of treatment in order 10 acclimate the rats to the
laboratory environment. Although the females were ccclimated for a longer period than specified
in the protocol, this deviation was not considered to have influenced the outcome of the study.
Treatment of males and females was staggered by one week for logisitical reasons. :

Before the assignment of animals to treatment groups, 10 male and 10 female rats were selected
from the total population using computer generated random numbers for the provision of btood
samples, urine samples and gross pathology examination for health-screen purposes. The results
of these investigations were available prior o the commencement of treatment.

Approximately one week before treatmeht of the males commenced, all animals were weighed and
assigned to treatment groups using a computer-based randomization procedure which ensured
homogeneity of group means and variances for body weight. Males and females were randomized

separately. Rats in poor health or at the extremes of the body weight range were not assigoed © .

treatment groups.
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The animals were randomized into the following groups:

Group NoJ/ Target Exposure ' Animal Numbers
Identification Level (mg/L) Males Females
1 Air control 0 1001-1015 1501-1515
2 Ceric oxide )

- Low dose 0.005 2001-2015  2501-2515
3 Ceric oxide '

- Intermediate dose 0.05 3001-3015  3501-3515
4 Ceric oxide .

- High dose 0.5 4001-4015 4501:45 15

All remaining spare animals not assigned to a dose group were released from the swudy to
Bio-Research’s spare colony two weeks after the start of treatment for all animals.

12 Housing

Animals were individually housed in stainless-steel wire mesh-bottomed cages equipped with an
automatic walering valve. All cages were clearly labeled with a color-coded card indicating
project, group and animal numbers, sex and dosage level.

The animal room environment and photoperiod were controlied (targeted conditions: 12 to 15 air
changes per hour, temperature 22 x 3°C, humidity 50 = 20%, 12 hours light, 12 hours dark).
Although relative humidity was occasionally lower than the prescribed range, this deviation was
of short duration and was considered not to have influenced the outcome of the study.

1.3 Diet and Water

All animals had access to a standard certified commercial laboratory diet (PMI Certified Rodent
Chow S002: PMI Feeds, Inc.) except during exposure, urinalysis, prior to bleeding and prior to
necropsy. Animals were also provided with tap water 2d libitum (except during exposure) which
had been softened, purified by reverse osmosis and sterilized by ultraviolet light

Maximum allowable concentrations of contaminants in the diet (e.g., heavy metals, aﬂatoxiﬁs.

organophosphates, chlorinated hydrocarbons and PCBs) are controlled and routinely analyzed by
the manufacturer (see Appendix 15). :

Periodic analysis of the water was subcontracted to management authorized analytical laboratories
which were audited by the Quality Assurance Department of Bio-Research Laboratories Ltd. The
analytical results are retained in the ar;hiv&s of Bio-Research Laboratories Ltd. (see Appendix 16).

It was considered that there were 00 known contaﬁiinan_ts in the dietary materials or water that
could influence the toxicity of the test article. ‘ S '
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2. TEST ARTICLE

2.1 Test Article Identification

Identity Ceric oxide (CeO,)

CAS Nos. 1306-38-3

Storage Out of direct light, room temperature
Supplier Rhone-Poulenc, Inc.

481 Doremus Avenue
Newark, NJ 07105
U.S.A.

A shipment of 20 kg of test article was received on August 3, 1993. The test article was a white
powder and was supplied in plastic drum. The container was labeled with project number, identity
and lot number, expiration date, handling precautions and storage conditions.

A log book was maintained indicating where and when individual test article containers were used.

Handling of the test article was performed while wearing a lab coat, gloves, dust mask and
goggles or safety glasses with side shields.

A portion of this material was used on this study. With the exception of an archive sample, all
test article remaining following completion of studies with CeO, has been returned to the Sponsor.

2.2 Test Article Analyses

The test article was characterized by the Sponsor. A test article Certificate of Analysis is
presented in Appendix 17. Stability of the test compound over the duration of the study was
demonstrated by the chemical analysis of the gravimetric filters performed by the Sponsor and is
presented in Appendix 19. Although the samples sent before and after the treatment to the
Sponsor were not used to assess the stability of the test article as specified in the protocol, this
deviation was not considered to have influenced the outcome of the study.

3. INHALATION EXPOSURE EQUIPMENT

An illustration of the erperimental apparatus is found in Figure 2.

Four standard stainless-steel cylindrical "flow-through™ nose-only inhalation chambers (chamber
volume approximately 80.6 L) were utilized in this experiment (Source: Mobec Inc., Montréal, '
Canada). The body of each chamber had 40 separate ports in two separate rows into which could
be inserted the conical front section of 4 polycarbonate animal restraint cone (Source: M & M
Tool Makers, Montréal, Canada). The top section of the inhalation chamber had an opening for
inlet air into which the test article could be introduced. The bottom section of the chamber had

a comresponding air extraction poit and 2 drain valve for cleaning. The chamber was mountedon

‘a transport cart such that the chamber could be easily rotatéd. The chambers ‘were operated under. '
slight negative pressure to prevent outward lcakégc of the test atmospheres. -
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The cones which served to restrain individual rats were custom-molded polycarbonate tubes of
three different sizes which could accommodate weanling rats, young adults and adult rats. One
_ end of the cone is tapered to approximately fit the shape of the rat’s head and the diameter of the
cylindrical portion of the cone is such that it is difficult for the rat to turn in the cone. The back
portion of the cone is sealed with a plastic cap. The cone containing the rat is fastened to the
inhalation chamber by means of a bracket with the nose portion of the cone protruding through
a gasket into the chamber. This permits the rat to inhale the test or control atmospheres within
the inhalation chamber without otherwise coming in contact with the atmosphere.

During the acclimation period, the rats were conditioned to the laboratory setting and restraint
cones. The rats were acclimated to the restraint cones over a period of at least 3 days.

The flow rate through the inhalation chamber was set at a level determined in preliminary work
to be adequate to maintain a chamber environment of 20-24°C, 30-70% relative humidity and at
least 19% O, (prior to test article introduction) and at least 10 air changes/hour with the present
animal load. A Sihi low-pressure vacuum pump (Source: Sihi Pumps Ltd., Ontario, Canada) was
used to exhaust the inhalation chamber at the required flow rate and draw the contaminated air
through a purifying system.

The inhalation chamber and test article generation System for the test groups were contained
within separate ventilated walk-in fumehoods to prevent possible contamination of the room air
with trace amounts of the test article.

3.1 Generatlon of Test Atmosphere

The test atmospheres were generated by a Venturi T-section. The Venturi T-sections were
operated using predried compressed air obtained from the laboratory compressed air supply. Each
Venturi T-section was placed in the inlet of the tangential top of the inhalation chamber such that
the output from the T-section was into the chamber. A fixed powder feed nozzle, connected to
the feed side of the T-section, was supplied with the test material via a linear powder feed track
which contained the test material in a central channel. The powder feeding track was pulled past
the aspiration nozzle by means of an electronic peristaltic pump. The rate at which the T-section
was supplied with powder (and hence the concentration in the exposure ‘chamber) was coatrolled
by adjusting the rate which the track passed beneath the feed nozzle as well as the size of the
central channel of the track. The generation device was custom-built at these laboratories.

3.2 Exposure Procedures

The rats were subjected to "nose-only” exposure for six hours-a day, 5 days each week for a
minimum of 13 weeks. For each test group, time zero, the time at which animals were placed on
the chamber, was defined as that poiat in time at which approximately 95% of the desired concen-
tration of test article has been established within the chamber. Flow rate through the chamber was -
calculated 10 yield a ty, (the time required to build up 95% of the target concentration) of no more
than approximately: 5 minutes. The tys and tys (the time to decay to 5% of the established
concentration) were calculated and were equal t0 24 minutes. . - :

Dﬁring exposure, aerosol was acﬁyély genérated for,ét least 365 xpinﬁtes (for at l_easi the duration

of the by plus 360 minutes).. Following a minimum of 365 minutes of continuous operation,”. .
aerosol generation was §toppqd. and the qha.mber concentration allowed to decay for the calculated

. . U
RN I N
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tps. The rats were removed from the exposure chamber when the generator was stopped and were
returned to their home cages. '

i3 Absorption of the Test Article

It was not the intention of this study to investigate the abso:ption of the test article.

4, MONITORING OF EXPERIMENTAL ATMOSPHERES
4.1 Prestudy Chamber Atmosphere Validation

Prior to the stact of treatment, calibration work using the test article was performed in an attempt
to attain an exposure atmosphere with total gravimetric aerosol concentrations of 0.005, 0.05 and
0.5 mg/L. The patticle size distribution with its mass median aerodynamic diameter and standard
deviation (MMAD + GSD) of the test article was used as received at the request of the Sponsor.

The homogeneity of chamber atmosphere distribution was evaluated for the low and high dose
test article chambers. Three poris were sampled in sequence on the top and bottom animal levels
of the chamber in duplicate. The overall mean and standard deviation was 0.0052 mg/L +
0.00068 and 0.4982 = 0.04330 for Groups 2 and 4, respectively. This represented 2 coefficient
of variance of 13.08% and 8.69% for Groups 2 and 4, respectively, which was considered
acceptable.

4.2 Charhber Concentrations

Gravimetric aerosol concentrations were measured hourly using vertically oriented open-faced
glass fiber filters (Source: Gelman Sciences, Inc., Montréal, Canada). The sampling apparatus was
placed slightly inside the chamber situated at the animal breathing zone, air was drawn accross
the filter using an airflow ranging from 4 to 38 LPM. Weights of samples that varied by 20%
or more from samples previously obtained on this study were repeated immediately. Each test
atmosphere was continually monitored throughout the exposure period by a precalibrated real-time
aerosol monitor (RAM-S, Source: MIE, Inc., Billerica, MA, U.S.A) to provide instantaneous
qualitative feedback on temporal atmosphere concentration stability. The RAM-S is a compact
self-contained aerosol sensor. An air sample from the exposure chamber is continuously drawn
through the sensing zone of the RAM-S in which particles are detected. The signal is then
processed into a voltage output and recorded continuously on a stripchart. Filters from the second
day of treatment, and monthly thereafter were forwarded to the Sponsor for chemical analysis.
Raw data relevant to these analyses are retained by the Sponsor. The results of these analyses are
provided in Appendix 19.’ ‘ : ‘ '

Nominal chamber concentrations of the test article in the exposure chamber‘were determined by

dividing the amount of CeO, powder used by the total volume of air passing through the chamber
during the generation period. - e e ,
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43 Particle Size Analysis

Particle size distribution analysis was performed weekly during treatment from each test chamber
using an Andersen 1 ACFM cascade impactor (Andersen Samplers Incorporated, Atlanta, Georgia,
U.S.A.) operated at a flow rate of 28.3 L/min. The method used consisted of a classification into
a series of size ranges followed by gravimetric analysis.

The 5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80 and 90% collections of mass with the estimated
particle size were determined by means of a straight line of "best fit" connecting three particle size
distribution points (the 16, 50 and 84% collections of mass generated by a computer program
based on the Andersen Operating Manual TR# 76-900016 [January 1979 revision]) which had

. been plotted on log-probability paper with the particle size as the y-axis and the percent size by
mass as the x-axis.

44 Chamber Conditions

Chamber airflow, temperature and relative humidity were recorded hourly during the exposure
period.

5. OBSERVATIONS

Dated and signed records of activities relating to the day-to-day running and maintenance of the
study within the animal room as well as the activities relating to the observations and
examinations outlined in the protocol were recorded in a Room Maintenance Log and Project Log
Book.

5.1 Clinical Examinations

All animals were examined within the cage twice daily for mortality and morbidity. Each animal
was also examined outside of its cage before and after exposure for signs of reaction to treatment.
Animals were examined hourly during exposure for any overt signs of reaction to treatment. A
complete examination for clinical signs was performed weekly. Additional examinations were
performed when required. Mortalities and observed clinical signs were individually recorded.

5.2 Body Weight

Body weights were measured for each animal weekly, commencing on the day of randomization

and extending through the treatment period. In addition, each animal was weighed on days of
behavioral testing and immediately before sacrifice at necropsy.

53 Food Consumption

Individual food 'consumpu'on was measured weekly co;nmeﬁcing the day of randomization and
extending through the treatment period., o
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54 Functional Observational Battery (FOB)

All animals were tested prior to commencement of treatment, on Day 1 (post-dosing) and once
during each of Weeks 4, 8 and 13. Testing of these time points allowed the FOB to be evaluated
following acute and subchronic scenarios. Testing was performed by the same trained techaicians,
wherever possible, who were unaware of the animal’s previous treatment and group assignment.
This was possible by identifying individual rats by their arrival numbers only tattooed on the tail.
In addition, cages were identified by arrival number only during the conduct of the FOB.

The functional observational battery was performed with equipment built for this purpose. The
arena was a 2 feet square of plexiglass placed on a raised platform. The tests were conducted in
the room housing the animals and temperature, humidity and photoperiod were :nonitored. Odors
in the room were minimized by maintaining adequate air changes and cleaning of equipment, as
necessary.

541 Qualitative

5.4.1.1 Observations in Home Cage

body position

tremors

twitches

convulsions
bizarre/stereotypic behavior

5.4.12 Removal from Home Cape

ease of removal
vocalization

5.4.1.3 Observations in Arena

rearing

ataxic

hypotonic and impaired gait
overall gait incapacity
bizarre/stereotypic behavior
palpebral closure

tremors

twilches,

convulsions

piloerection

respiratory rate/pattern
locomotor activity level
arousal

grooming

defecation

urination

olfactory response -
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5.4.1.4 Handling Observations

lacrimation

pupil size
salivation

urinary staining
diarrhea

body and abdominal tones
extensor thrust
comeal reflex
pinna reflex

toe and tail pinch
visual placing

5.4.1.5 On Surface

auricular startle
air righting reflex

. 54.1.6 On Top of Box
positional passivity

542  Quantitative
5421 Grip Strength

Before the start of testing and following completion of testing on each day, the Chatillon strain
gauges were checked using calibration weights and the readings recorded.

5.42.1.1 Forelimb

The dial on the gauge was set to "0°. The rat was held by the body and/or tail and allowed to
grip the mesh, and then was pulled slowly and steadily until it released its grip. Maximum strain
was recorded two times, alternating with hindlimb grip testing. .

5.4.2.1.2 Hindlimb

The dial on the gauge was set to "0". The rat was allowed to set its hindpaws against the mesh
and was pulled backward by the base of the tail until it released its grip. The maximum strain
was recorded two times alternating with forelimb grip testing.

5422 Hindlimb Splay
‘Landing foot spread was de by inkiﬁg the hind feet of the rat. Hindlimb splajr was

recorded twice. The ink was wiped off the feet after testing using a paper towel dampened with
- Water. : ’ o : -
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5423 Body Temperature

The rectal probe was inserted and the reading was allowed to stabilize after which the temperature
was recorded. '

-1 Motor Activity

Following the FOB assessments the animals were transferred to a testing room where activity
levels were measured individually in figure 8 enclosures. Animals were tested prior to
commencement of treatment, and during Weeks 4, 8 and 13. Animals from the control and treated
groups were balanced across enclosures, where possible, using a preassigned distribution. The
sessions were of 1-hour duration and activity counts were recorded by a microcomputer in 6
successive 10-minute intervals.

In the testing room, temperature and humidity were monitored and a background sound level of
approximately 70 dBA and an illumination of approximately 1000-1200 Lux maintained
throughout testing. Light levels in the testing room were measured before the start of testing and
following completion of testing on each day. The sound level was recorded on a continuous basis
throughout testing on each day.

In addition to the “diagnostic” function in the system, a check of each beam was made by
manually "breaking" each beam a predetermined number of times and verifying that the "breaks"
were properly recorded. These checks were made at least prior to the start of testing and at the
completion of testing on each day.

5.6 Ophthalmology

Funduscopic (indirect ophthalmoscopy) and biomicroscopic (slit lamp) examinations were
performed on all animals prior to commencement of treatment and during the last week of
treatment on animals in the high dose and control groups. No changes in the eye were detected
following treatment, therefore, animals in the low and intermediate groups were not examined.

5.7 Laboratory Investigations

Prior to commencement of treatment, laboratory investigations (hematology, clinical biochemistry
and urinalysis) were performed on the 10 male and 10 female “health screen” animals.

Hematology and biochemistry were performed in Week 6 and on all surviving animals at study
termination (at necropsy). Food was removed overnight from animals to be sampled for
hematology and biochemistry. Blood samples were collected from the tail vein in Week 6 and
from the abdominal aorta at necropsy..

Urine samples were collected in Weeks 6 and 13 (after the final FOB assessment) from individual
animals placed in metabolism cages overnight (approximately 16-hour collection period) during .
which time they were deprived of food. , .

T

o—— A
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57.1 Hematology (using EDTA or Citrate * as anticoagulant)
Parameters examined:

red blood cell count

hemoglobin

hematocrit '

erythrocyte indices (calculated: MCV, MCH, MCHC and RDW)
platelet count X

mean platelet volume (MPV) '
white blood cell count (total and diffcrential)

prothrombin time (PT) *

blood cell morphology

5.72 Clinical Biochemistry (using no anticoagulant)
Parameters examined:

alkaline phosphatase (ALP)
alanine amino-transferase (ALT)
aspartate amino-transferase (AST)
total bilirubin

cholesterol

triglycerides

glucose

blood urea nitrogen (BUN)
creatinine

total protein

albumin

globulin (calculated)

A/G ratio (calculated)

sodium

.chloride

potassium
calcium
inorganic phosphorus

5.7.3 Urinalysis
Parameters examined:

color and appearance
pH

glucose

ketones

blood (hemoglobin)
volume ‘
specific gravity

bile pigment @iﬁmbin)
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protein
nitrite
microscopy of centrifuged deposit

6. TERMINAL PROCEDURES

6.1 Gross Pathology

Prior to commencement of treatment, 10 male and 10 female "health screen” animals were
sacrificed by exsanguination from the abdominal aorta following anesthesia by intraperitoneal
injection of sodium pentobarbital and blood sample collection. These animals were subjected to
external and internal gross examination. T

Animal No. 4001, found dead during the study, was subjected to necropsy and tissue samples were
preserved.

All terminally sacrificed animals were killed by exsanguination from the abdominal aorta
following induction of anesthesia by intraperitoneal injection of sodium pentobarbital. Animals
were fasted overnight prior to scheduled kill and weighed before sacrifice. All males and females
were killed on their respective necropsy day.

For all animals, necropsy consisted of an external examination, including identification of ail
clinically recorded lesions, as well as a detailed internal examination under the supervision of a
pathologist.

6.2 Organ Weight Assessment

For all animals sacrificed at the scheduled termination of the smdy. the following organé were
dissected free of fat and weighed:

adrenals

brain

heart

kidneys

liver

lungs

ovaries/testes

pituitary

prostate

spleen

thymus , : h k
thyroid lobes and parathyroids (lobes weighed together)
uterus ‘ -

Paired orgahs were wcighed together. Organ weights relative to both body and brain wei ghts 'we_re
calculated. e .
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‘6.3 Tissue Preservation

On completion of the gross pathology examination the following tissues were retained and
preserved, using neutral buffered 10% formalin unless otherwise indicated:

abnormalities ,
animal identification
adrenals
_ aorta (thoracic)
** bone and marrow (sternum)
brain (3 levels)
bronchi
~cecum
colon -
duocdenum
*  epididymides
esophagus
* eyes
femur
heart (including section of aorta)
ileum
jejunum
kidneys
larynx
liver (sample of 2 lobes)
++ lungs (all lobes)
lymph nodes (bronchial, mandibular and mesenteric)
+ mammary gland (inguinal)
** pasal cavities and sinuses (4 levels)
*+ optic nerves
ovaries
pancreas
pharynx
pituitary
prostate
*  rectum
salivary gland (submandibular)
sciatic nerve ’
seminal vesicles
skeletal muscle
skin (inguinal)
spinal cord (cervical)
spleen
stomach
* testes
thymus ‘
+. thyroid lobes (and parathyroids
tongue T
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-

trachea - .

_urinary bladder
uterus (and cervix)
vagina

*+  Fixed in Zenker's fluid (sacrificed animals only).

*» Decalcified prior to sectioning.

+ Examined histopathologically only if present in routine sections of eyes (optic nerves), thyroid
lobes (parathyroids), or skin (mammary gland).

++ Lungs were infused with neutral buffered 10% formalin (sacrificed animals only).

Retained but not processed. . : o
For all sacrificed animals, three femoral bone marrow smears were prepared and stained with
May-Grilnwald-Giemsa but in the absence of hematological or pathological findings were not
evaluated.

Additional tissue samples were taken at the discretion of the supervising pathologist to elucidate
abnormal findings.

Femur samples were not retained for males and 9 females due to technical oversight. This is not
considered to have interfered with the purpose of this study since femur samples were not
intended to be evaluated on this study.

64 Histopathology

Tissues listed above from animals in Groups 1 and 4, animals that died prematurely, and respira-
tory tissues (lungs, larynx, pharynx, bronchi, trachea and nasal cavity and sinuses) and all gross
lesions from animals in Groups 2 and 3 were prepared for histopathological examination by
embedding in paraffin wax, sectioning and staining with hematoxylin and eosin and examined
microscopically.

A peer review of the Study Pathologist’s initial histopathology findings was conducted by
Experimental Pathology Laboratories, Inc. (EPL). The technical approach which was followed
during the review is summarized as follows: Reexamination of all slides from three of the
animals of each sex in the control group and nine of the animals of each sex in the high dose
group selected randomly. Reexamination of potential target orgaus tissues from all animals in all
groups for specific toxicologic endpoints to verify the probable "no observed effect leve
Potential target organs reviewed for males and females are listed below: :

Lungs _

Bronchus . : C ‘

. Lymph nodes (bronchial, mediastinal, pancreatic and mandibular)

Nose S o : ' : . S

Laryox L o f SRl T SV
Spleen S o ‘ ‘ L o S
~Liver : L S .- o

' Following the review of the microscopi;: chianges initially reported by the Stud‘y" Pathologist, the
results were discussed and agreement was achieved on the appropriate terminology and diagnoses -

v '
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to be used to descﬁbe the changes which were present. The diagnoses in the Study Pathologist’s
final report reflect the consensus diagnoses which were agreed upon by both the Study Pathologist
and the Reviewing Pathologist. : .

7. STATISTICS

Numerical data obtained during the conduct of the study were subjected to calculation of group
mean values with standard deviations. The data were analyzed for homogeneity of variance using
Bartlett’s test (FOB count data was transformed before analysis).

Homogeneous data were analyzed using Analysis of Variance and the significance of differences
between the control and treated groups was assessed using Dunnett’s ‘t’ test. Heterogeneous data
- were analyzed using Kruskal-Wallis test and the significance of differences between the control
and treated groups was assessed using Dunn’s test.

Motor activity counts were analyzed using repeat measures analysis and graphical presentation of
the data was made. -

Where appropriate, frequency data, gross pathology and histopathology findings were analyzed
by comparing the control group to the tested groups using Fisher’s exact probability test.

8. QUALITY ASSURANCE

The Quality Assurance Department of Bio-Research Laboratories Ltd. undertook and documented
inspections and audits of critical aspects of the study during its conduct at Bio-Research
Laboratories Ltd., and audited the study report. Data audits were conducted according to
MIL-STANDARD 105D, where appropriate.

The Quality Assurance Statement is presented on Pages 38 and 39.

9. ARCHIVES

All data (except for results of chemical analysis of gravimetric filters sent to the Sponsor), a
sample of the test article, copies of the raw data from the chemical analysis of the gravimetric
samples performed by the Sponsor, together with the original copy of the protocol, amendments
and final report, have been retained in the scientific archives of Bio-Research Laboratories Ltd.

It is the responsibility of the Sponsor to archiVe all raw data generated dinring gravimetric sample
analysis. oo - R ‘ P TR : ’
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RESULTS AND DISCUSSION

"L, Achleved Chamber Conditions (Table Nos. 2 o 5)

The mean achieved test article chamber concentration, mass median aerodynamic diameter and
geometric standard deviation (MMAD zx GSD), the particle size below which there were 25% of
the particles by mass and nominal concentration, were as follows:

Group Concentration (mg/L) MMAD = Particle Size for Nominal
No. Tarpet Achieved GSD (pm) 25% of mass (um) (mg/L)
24 0.005 0.0050 19x19 1.3 0.06
29 0.005 0.0050 1.8+ 19 12 . 0.06
id 0.05 0.0505 20+ 19 1.3 0.27
39 0.05 0.0505 20+£19 1.3 0.27
4d 0.5 0.5082 22+ 18 1.5 2.50
42 0.5 0.5068 22+18 1.5 2.50

Gravimetric samples taken from the air control group (Group 1) revealed on a few occasions )
chamber concentrations ranging from 0.0001 mg/L to 0.0006 mg/L. and on one sampling occasion
0.0014 mg/L. Based on the small amounts recorded and the low frequency of occurence, contami-
nation was suspected to have occured during filter handling and processing and was considered
not to have affected the outcome of the study. )

During the 6-hour exposure period, chambér environmental conditions were as follows:

Group Temperature Relative
No. (°C) Humidity (%)
1 21-25 30-170

2 21-26 ‘ 38 - 62

3 21-25 ‘ 40 - 53

4

21-27 37-57
The temperature occasionally eiceeded the target rangé (20 to 24°C) during exposure of all
groups. However, this is considered not to have had an adverse effect on the results of the study.
2. Clinical Signs and Mortality (Table No. 6, Appendix No. 1)

:,.Thére were no deaths or cliﬁicalvsigps#mat were'associétgd wim‘ the administration of ceric oxide. .

There was one death observed during the study. Animal No. 4001 was found dead at the end of
‘treatment on Day 72 after having turned around in its cone. No findings were observed on body

" weight, food consumption or clinical signs in this animal and the death was _considered not to be : .

reatment relaled but associated with, the exposure restraint cone which had been changed to 2
larger size on that day. Gross .pathological findings included thymus with multiple dark areas,

lungs with multiple dark‘areas. and discoloration  (pale): and lymph nodes (mediastinal and |
bronchial) enlarged and discolored (pale).". .. B e ‘
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Transient clinical signs observed after dosing in all groups consisted of reddish staining of the
muzzle, cranial and periorbital regions. Generally, animals in all groups had one or more of these
findings during treatment with muzzle and periorbital staining being the most prominent. The
frequency of these observations were often similar to those seen in the controls and were therefore

- considered to be associated with the exposure procedure rather than treatment with ceric oxide.

Clinical signs observed to varying degrees in several animals of all groups during the treatment
period included thin fur cover (except for Group 3), staining and/or scabs and/or lesions on the
skin, eye partially closed, malocclusion or broken teeth.

* Other incidental clinical signs included periorbital staining (animal no. 2009), fur staining (animal
Nos. 3007, 1509, 1510, 3501, 3505, 4503, 4504, 4505, 4515 and 4516), swollen mouth or muzzle
(animal Nos. 1009, 3007 and 3511), salivation and/or wet fur (animal Nos. 4012 and 1510), soft
feces (animal No. 2009), redness of the skin (animal Nos. 2015, 1510 and 4511), presence of red
liquid (animal Nos. 2015 and 1503), alopecia (animal No. 2015) and slight dehydration (animal
No. 4504). These findings were not considered to be related to treatment with ceric oxide.

3. Body Weight (Table Nos. 7 and 8; Appendix No. 2)
Statistically significant lower mean body weight gains were recorded in high dose males when
comparedwith the air controls (Group 1) in Weeks 2 and 8. The overall body weight gain of

Group 4 was marginally inferior to that of the controls and although not statistically significant,
was considered to be due to exposure to ceric oxide. o

Statistically significant lower mean body weight gains were recorded in Group 2 females at Week
7 and Group 2, 3 and 4 females at Week 10 when compared with the air control animals. These
observations were not considered to be treatment related.

‘4. Food Consumption (Tab]é No. 9; Appendix No. 3)

Fo<')q consumption of high dose males was marginally lower and although not stau'sticaily different
from controls could be considered to be related to exposure to ceric oxide. '

5. " Ophthalmology (Appendix No. 4)

_ The Ophthalmologist’s Report is presented on page 33.

Treatment with ceric oxide did not producé ahy ocular bhanges. Minor observations recorded in

isolated animals in most groups were considered incidental in origin. .
' 6. Functionaibbﬁrvationgl Battel_-x" (EOB) (Table No. iO; Appendix No. 5)
_No clear behavibrél changes were observed bétween the control and treated groups for qualitative ‘
assessment at any of the time ‘points measured. However, a significantly reduced forelimb grip
strength was recorded in Group 4 females at Week 13. ’ o \ '

a4

= $
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7. Motor Activity (Table No. 11; Appendix No. 6; Figure No. 1)
No toxicologically significant differences for total motor activity counts foi any occasion or either

sex were recorded between the control and treatcd groups and the occasional transient changes
seen in the patterns of activity were considered unlikely to be associated with treatment.

8. Laboratory Investigations

A legend of methods, symbols and units used in the laboratory investigations is presented in
Appendix 7.

8.1 Health Screen Examination (Table Nos. 12 and 13; Appendix Nos. 8 to 10 and 14)

Results of the blood and urine analyses were reviewed and considered to be pormal. Only a few
rats showed abnormal gross pathological findings at necropsy, they were not considered to be
unusual for animals of this strain and age. Consequently, the population of animals received was
considered to be suitable for use on this study.

8.2 Hematology (Table No. 12; Appendix No. 8)

Treatment-related effects were observed in segmented neutrophil counts in Group 2 females and
Groups 3 and 4 of both sexes.

Statistically significant elevated segmented neutrophil counts (when expressed as a percentage of
WBC) in Group 2 and 3 females and Group 4 animals were recorded at Weeks 6 and/or 13 when
compared to the air control group. When expressed in absolute terms, segmented neutrophil
counts in Group 2 females as well as Group 3 and 4 males and females were elevated at Weeks

6 and 13 when compared to Group 1. These changes were considered related to treatment with
ceric oxide.

Incidental increases not considered related to treatment were seéen in white blood cell count and

associated absolute lymphocyte and eosinophil counts of Group 3 males and hemoglobin in Group
4 females at Week 13.

83 Clinical Biochemistry (Table No. 13; Appendix No. 9)
Clinical biochemical parameters were considered unaffected by ceric oxide.
B4 Urinalysis (Appendix No. 10)

Urinary parameters were considered to be unaffectéd. by treatment with Vce‘:ic oxide.
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9, TERMINAL STUDIES

91  Organ Weights (Table Nos. 14 to 16; Appendix Nos. 11 to 13)

Treatment-related effects were seen in lung and spleen weights when expressed as absolute or
relative to organ and brain weights. o

Higher lung weights (absolute and relativc to body weight and brain) were statistically significant
in Groups 3 and 4 when compared with these of the air control Group 1. This change in weight,
although not always statistically significant, was seen in all treated groups. In addition, higher
spleen weights (relative to body weight) were statistically significant in Group 4 males when
compared with the air control Group 1. The spleen weight when expressed as absolute weight
and relative to brain weight in Group 4 males was also higher than the air control Group 1 but
not statistically significant. Spleen and lung weight changes comrelated with gross and/or
microscopic findings and were considered to be related with treatment with ceric oxide.

Significantly higher thymus weight recorded in Group 3 males (absolute, relative to body weight
and brain weight) when compared to the air control Group 1 was not considered to be related with
treatment with ceric oxide.

9.2 Gross and Histopathological Examinations (Table Nos. 17 and 18, Appendix No. 14)

The Pathologist’s Report is presented on Pages 34 to 37.

Macroscopically, pertinent changes were recorded in the lungs such as discoloration or pale areas
(30 each in Groups 3 and 4) and pale foci (4 in Group 2) and uncollaspsed parenchyma (30 in
Group 4, 2 in Group 3). Statistical analysis performed on the pale areas and pale foci in the lungs
were significant in Group 3 males and females (pale area) and in Group 2 females (pale foci)
when compared with the air control Group 1.

In addition, enlargement and/or pale discoloration of the bronchial (30 each in Groups 3 and 4,
28 in Group 2), mediastinal (20 in Group 4, 18 in Group 3, 12 in Group 2, 1 in Group 1) and
pancreatic lymph nodes (3 in Group 1, 1 each in Groups 3 and 4)) were primarily evident in
animals treated with ceric oxide and considered to be induced by the test material.

Histopathologically, the following findings were recorded and statistical evaluation was performed:
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Tissue ' ' No. of animals with finding / No. of animals examined -
Grid___Grd _Grdd _Grad Grl® G  Gr3®  Grd®

Bronchus et ‘ e
- Pigment accumulation 0115 1115 515 1515  0/15  0/S  4/1S*  15/15°
Nasal Cavity
- Hypertrophy and/or

hyperplasia, Goblet cells 0/15  0Nns 0/15 1/15 015 1115 0/15 2/15
- Pigment accumulation © oS 1215« 1515 1515 0/15 315 111s* 15/15*
Larynx
- Metaplasia 0/15 315 9/15¢ 13/15* ons s 615" 9/1s*
- Pigment accumulation oNs  6/15*  9/15* 12/15* 0/1s 0115 715 9/15°
Liver
- Pigment accumulation (Y] 0n 07  6/15*  0O/15 o1 o5  5N15*
Lung : :
- Pigment accumulation 0/15 15M15% 15/15* 15/15* 0/15 15/15* 15/1S* 15/15*
- Epithelial hyperplasia, B

Alveolar ons 115 1115 1415 015 0/15  5/15*  15/15*
- Hyperplasia, Lymphoid ons 015 015 1215 O/1s  0/15 ms s
Mandibular Lymph Node
- Pigment accumulation 0/15 o3 o5 6/15* 0115 /5 03 6/15*
Spleen
- Pigment accumulation 0/15 01 0/0  6/15* 0Nns 0/0 0/0 3ns
Trachea
- Pigment accumulation 015 0/15 115 1415« 015 015 /15 14/15*
Bronchial Lymph Node _ .
- Pigment accumulation 015 13/13* 15/15* 15/15* 0/15 1415 15/15* 1515°*
- Hyperplasia, Lymphoid 015 11/13* 15/15* 15/15*  O/1S 13/15* 15/15* 1515¢
Mediastinal Lymph Node :
- Pigment accumulation 00 2n 8/10 99 o1 10710 9 9/10
- Hyperplasia, Lymphoid 010 22 910 9 o1 1010 99  9/10
Pancreatic Lymph Node ‘ - ‘ '
- Pigment accumulation - - - - on 0/0 1V B 1}

. - Hyperplasia, Lymphoid - - . - - .o 00 - 1N on

. SIGNIFICANTLY DIFFERENT FROM CONTROL (GROUP 1) VALUE: * - P { .05 (FISCHER'S)

All positive findings for a given‘ dose level were considered to be induced by the test material,
however, not all were statistically significant when compared with the air control Group 1. The
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pigmented material present in the various organs was considered to be the test compound or a -
product thereof.

The presence of lymphoid hyperplasia in the Iymph nodes and lungs is consistent with antigenic
stimulation by the compound, and there was a correlation between the degree of hyperplasia and
the volume of pigment in these tissues. ‘

A no-effect level was not present in Groups 2, 3 and 4, and systemic dissemination of the test
article was evident in Group 4 animals. A dose-related effect of the compound was clearly
evident.

Remaining unmentioned lesions in various animals were deemed incidental.
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CONCLUSION

Nose-only inhalation exposure of Sprague-Dawley CD rats to ceric oxide dry powder aerosol was
performed 6 hours daily, 5 days a week over 13 weeks at concentrations of 0.0050, 0.0505 and
0.5075 mg/L. An overall no-effect level cannot be established based on marginally reduced body
weight gains recorded in Group 4 animals, as well as other changes recorded in treated groups
including increased segmented neutrophil counts, higher lung and spleen weights, discoloration
of the lungs and discoloration/enlargement of lymph nodes. Histopathologically, pigmented
material accumulation in the lungs, bronchial, mandibular and mediastinal or pancreatic lymph
nodes, trachea, bronchi, larynx, nasal cavity, liver and spleen, as well as alveolar epithelial
hyperplasia (lungs), metaplasia (larynx) and lymphoid hyperplasia (bronchial and mediastinal or
pancreatic lymph nodes, lungs) were seen in ail treated groups. Systemic dissemination of the test
article was evident in Group 4 animals.

T

The following endpoints and the no observable effect level (NOEL) were obtained:

Endpoints NOEL

Clinical signs and Mortality 0.0050 mg/L. males and females

Body weight and food consumption 0.0505 mg/L males and females
Ophthalmology 0.0050 mg/L males and females

FOB 0.0050 mg/L. males and females

Motor activity 0.0050 mg/L. males and females
Laboratory investigations 0.0050 mg/L. males and N.D. for females
Organ weights 0.0050 mg/L males and females

Gross and histopathological findings N.D. for males and females

N.D. - Not Determined
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OPHTHALMOLOGIST'S REPORT

A complete funduscopic (indirect ophthalmoscopy) and biomicroscopic (slit lamp) examination
was performed on all animals during the pretreatment period and on animals in the high dose and
control groups at Week 13.

There were no treatment-related ocular changes during the treatment phase. Minor findings were
observed in a few animals. They were considered incidental in origin and unrelated to treatment
since they have been routinely found in comparable populations. Since significant changes were
not detected, animals in the low and intermediate dose groups were not examined.

AR

P. Blouin, D.V.M,, Ph.D., Diplomate A.C.V.O.
Ophthalmologist
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PATHOLOGIST'S REPORT

1. INTRODUCTION

This study was conducted to investigate the potential toxicity of a powder aerosol of ceric
oxide (Ce0,) in rats when administered by nose-only inhalation. The animals were grouped as
shown in the table below and the control animals and those exposed to the test article received
filtered conditioned air and ceric oxide, respectively, for a minimum of 13 consecutive weeks
for 5 days per week.

Target

Group/ Exposure Level : No. of Animals
Identification {me/L) Males Females
1 Air coatrol 0 15 15
2 Ceric oxide ‘

Low dose 0.005 15 15
3 Ceric oxide

Intermediate dose 0.05 15 15
4 Ceric oxide

High dose 0.5 15 15

A complele necropsy was performed on the animal(s) which died during or were sacrificed at
termination of the study. Protocol-defined and any abnormal tissues were retained from all
groups and microscopically evaluated in Groups 1 and 4. Additionally, selected tissues (nasal
cavities and sinuses, larynx, pharynx, trachea, bronchi, lungs) and gross lesions from animals
in Groups 2 and 3 were examined by light microscopy. One animal (4001) died on Day 72 of
the study. The individual gross and histopathologic findings are presented in Appendix 14 and
the incidence of these changes is shown in Tables 17 and 18.

2, RESULTS AND DISCUSSION

Gross Pathology:

Pertinent gross lesions which were considered to be effects of the test article were evident in
the lungs as discoloration or pale areas, (30 each in Groups 3 and 4), pale foci (4 in Group 2)
and uncollapsed parenchyma (30 in Group 4, 2 in Group 3). In addition, enlargement and/or
pale discoloration of the bronchial (30 each in Groups 3 and 4, 28 in Group 2), mediastinal

(20 in Group 4, 18 in Group 3, 12 in Group 2, 1-in Group 1) and pancreatic (3 in Group 1, 1
each in Groups 3 and 4) lymph nodes were primarily evident in the animals exposed to the test
compound and were considered to be related to treatment in these rats. However, mandibular
lymph node enlargement, which was present’in control and test material-exposed animals, and
dark discoloration of the lymph node (mediastinal) in one control female were not thought to

.
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be effects of the test article, These and the remaining unmentioned gross lesions were deemed
incidental. :

Histopathology:

Salient light microscopic findings which were considered to be test material-induced were
pigment accumulation and/or alveolar epithelial/lymphoid hyperplasia in the lungs (30 each in
Groups 2, 3 and 4), lymphoid hyperplasia of the bronchial (30 each in Groups 3 and 4, 24 in
Group 2), mediastinal (18 each in Groups 3 and 4, 12 in Group 2) and pancreatic (1 in

Group 3) lymph nodes, metaplasia and/or pigment accumulation in the laryax (22 in Group 4,
16 in Group 3, 9 in Group 2), and pigment accumulation in the bronchial lymph node (30 each
in Groups 3 and 4, 27 in Group 2), nasal cavity (30 in Group 4, 26 in Group 3, 15 in

Group 2), bronchi (30 in Group 4, 9 in Group 3, 1 in Group 2), trachea (28 in Group 4, 2 in
Group 3), mediastinal lymph node (18 in Group 4, 17 in Group 3, 12 in Group 2), liver (11 in
Group 4), mandibular lymph node (12 in Group 4), spleen (9 in Group 4) and pancreatic
lymph node (1 each in Groups 3 and 4). ‘

The pigment was present both intra- and extracellularly within the respiratory system and
presented histologically as distinctly round, granular, blackish green material. When apparent
in such organs as the spleen. lymph nodes and liver, the material was evident with unchanged
morphologic characteristics. These findings were consistent with systemic dissemination with
minimal to inapparent light microscopic evidence of metabolization of the material.

The initial presence of the pigment almost exclusively within the cytoplasm of alveolar
macrophages of the low dose group (2), with subsequent presence both intra- and
extracellularly in the higher dose groups (3 and 4), suggested the attainment of a dose
concentration which had superseded the rate of clearance of the compound from the alveolar
space: ‘

Lymphoid hyperplasia was considered to be reactive to the ceric oxide and was characterized
by an increase in the number of lymphocyies, with expansion of the paracortices and cortices
of the lymph nodes (1). The presence of lymphoid hyperplasia in the lymph nodes and lungs
was consistent with antigenic stimulation by the compound. Antigenic stimulation is the
immunologic pracess by which an immune response is induced (2). A correlation between the
degree of lymphoid hyperplasia and the volume of pigment present in these tissues was
evident. In addition, the pigment also was present within the pulmonary lymphoid follicles
and was almost exclusively observed within the lymphoid follicles of the nasal cavity, laryax

- and spleen. - ‘ g |

The pulmonary change was remarkable for the sorrie.What contaiped inflammatory response

despite the copious amount of pigmented material present, particularly in the Group 4 animals.
This finding, however, ' = compatible with the mipimal clinical signs noted. L
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The laryngeal metaplasia was confined to the base of the epiglottis and was characterized by a
loss of cilia and the distinct presence of flattened and squamous cells towards the surface of
this site. This lesion was interpreted as being adaptive to the insult and can be reversible.

The base of the epiglottis in the larynx of rodents appears to have heightened sensitivity to
inhaled materials (3). This is probably due to the airflow characteristics and the regional
epithelial sensitiviety (4). Although humans possess similar epithelia in their larynx (5), their
airflow pattern differs from that of rodents as air makes a 90° urn downwards to reach the
larynx in humans (6). In rodents this angle is much less acute. Extrapolation to humans,
therefore, should be made with caution due to the differing airflow patterns between the
species. :

The extensive thymic hemorrhage which was evident in animal No. 4001 which died, may be

an indication of hypoxia due to respiratory compromise, an insult which likely contributed to
the demise of this animal.

The remaining unmentioned lesions in the various animals were deemed incidental.

3. CONCLUSION

The pigmented material present in the various organs was considered to be the test compound
or a product thereof. Pigment accumulation was considered to be due to the test article and
was observed in multiple organs (lungs, trachea, bronchi, larynx, nasal cavity, liver, spleen and
bronchial, mandibular, mediastinal, pancreatic lymph nodes). Additional test material-induced
lesions such as alveolar epithelial hyperplasia (lungs), metaplasia (larynx) and lymphoid
hyperplasia (bronchial, mediastinal and pancreatic lymph nodes, lungs) also were observed. A
no-effect dose level was not present. Systemic dissemination of the test article was evident in
Group 3 and 4 animals. A dose-related effect of the compound was clearly evident.

v’
// iaeit;

Leil §
~'W. Evering, n.y.’M., Ph.D., Diplomate, A.C.V.P.
Study Pathologist : ' .
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QUALITY ASSURANCE
STATEMENT

In compliance with the Good Laboratory Practice Reg'ulaﬁons. Study 90831 has been reviewed. The data
presented in the final report accurately represent the data collected during the conduct of the study.

DATES OF INSPECTION

DATES OF REPORTS TO
MANAGEMENT
AND STUDY DIRECTOR

August 19, 1993
September 9, 1993
September 13,14, 1993
September 15, 1993
September 24,1993
September 30, 1993
October 4, 1993
October 9, 1993
October 20, .1593
October 21, 1993
October 25, 1993
lNovember 10, 1993

| December 10, 15.‘41993
December 17,20, 1993

December 30.v1993 ‘

August 31, 1993
September 12, 1993
September 23, 1993
September 16, 1993
September 26, 1993
October 5, 1993
October 18, 1993
October 18, 1993
November 9, 1993
October 22, 1993
November 11, 1993
November 11, 1993 |
December 21, 1993
January 4,.1994

January 4, 1994

—

January 4, 1994

January 5, 1994 .

' (Conlinue'd)“ B
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QUALITY ASSURANCE
© STATEMENT
DATES OF INSPECTION DATES OF REPORTS TO
' -~ MANAGEMENT
AND STUDY DIRECTOR
March 16 - 29, 1994 April 4, 1994’

March 21,22, 1994

March 21,24,25,28,29, 1994
March 21-April 6, 1994
March 22- April 4, 1994
March 17-April 6, 1994
May 26,27,30, 1994
August 26 -29, 1994
September 8, 1994

September 22, 1994

—_— L

April 2, 1994

April 4, 1994

May 17, 1994

May 17, 1994 ’
June 17, 1994

June 12, 1994
September 16, 1994
September 16, 1994

September 27, 1994

—

QUALITYASSU'RANCE / M————C"‘p 5-’1002 DATE l ,:)ﬁ ‘7'9:, a Z‘l.o“f.ﬁrs,' '

AGraham
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" Inhalation Chamber and Generator System

2

b @—»:oooo&
~a

4 | . Legend - o A
1 Powderfeed nozzle (sacured bydamp) ) B Tangenhal chamber top

‘2 Linearpowderfeed track ’ : B - § Cylmdnml stalnless-steel nose- only
3 Pump B InhaJatlon chamber

4 Pulingchaln =~ o 10 ReSlralnttube
' 1 Bracket

5 Venturi T-sectlon (conlalning amiaal odnca) ‘ : ‘
' S 12 Chamber exhaust (to purifylng systam) .

6 Brealhlng port K
’ L-, Compressed alrsupply :

03-FIQ-00763 ¢ 1994-02-10 (rmvm)
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TABLE NO. 2 ' PROJECT NO. 90831
GRAVIMETRIC CHAMBER CONCENTRATIONS
(mg/L)
GROUP 1 - AIR CONTROL
SAMPLING TIHE
STUDY
DAY O 1 7 3 Z 5 VEAN  S.D.
2 0.0006 0.0006 0.0014 0.0004 0.0006 0.0003 10.0007 0.00039
9  0.0000 0.0001 0.0000 - 0.0000 0.0000 0.0000 0.0000 0.00004
36 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.00000
31 0.0002 0.0003 0.0002. 0.0000 0.0000 0.0003 0.0002 0.00014
51 0.0000 0.0001 0.0000 0.0000 0.0002 0.0001 0.0001 0.00008
86 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.00000
WEAN+  0.0002
S.D. 0.00027
MEAN++  0.0001
s.D. 0.00009

+ Overall mean for males (Day 1 to 89)

++ Overall mean for fgmales (Day 8 to 96)

NOTE : Males were treated from Day 1 to 89 and

females were treated from Day 8 to 96 du

e to staggered start.
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... . TABLE NO. 2 L ‘ . PROJECT K0. 90831
\GRAVIMETRIC CHAMBER CONCENTRATIONS

(mg/L) ' oo
GROUP 2 — CERIC OXIDE - LOW DOSE

SAMPLING TIME

STUDY . '
DAY 0 1 2 3 4 3 MEAN S.D.
1 0.0044 0.0052 0.0047 0.0054 0.0045% 0.0048 0.0048 0.00039
(0.0037)
i '(0.0053)
2 0.0063*% 0.0065* 0.0037% 0.0050 0.0047 0.0062%: 0.0054 0.00111
(0.0100) (0.0064) (0.0022) (0.0104)
(0.0025) (0.0066) (0.0038) (0.0046)
(0.0052) (0.0037) .
3 0.0048 0.0038 0.0044 0.0040 0.0049  0.0051* 0.0045 0.00052
(0.0063)
(0.0038)
4 0.0041 0.0040 0.0041% 0.0057* 0.0041  0.0049 0.0045 0.00068 - -
(0.0038) (0.0066)
(0.0043) (0.0047) ; |
5 0.0055 0.0049 0.0057 .0.0053 0.0058 0.0055 0.0055 0.00032
8 0.0055% 0.0048 0.0036* 0.0045 0.0043  0.0034* 0.0044 0.00078
(0.0067) (0.0031) (0.0037) '
(0.0043) (0.0040) (0.0031) ‘ :
9 0.0043* 0.0045 0.0042 0.0034% 0.0041 0.0041 0.0041 0.00037
(0.0051) . (0.0036) ’
' (0.0035) (0.0031) .
10 0.0045 0.0051 0.0040 0.0052* 0.0049 0.0046 0.0047 0.00044
(0.0064) ‘ -
(0.0039) :
11 0.0056 0.0050 0.0056 0.0047 0.0054 0.0050 0.0052 . 0.00037
12 0.0058*% 0.0045 0.0049 - 0.0056 0.0045 0.0058 ’ 0.0052 0.00062
‘ (0.0061) ' - ‘ c
(0.0054)
15 0.0059 0.0053 0.0041 0.0051 0.0055% .0.0044 ) ‘0.0051 0.00068
. : : Lo : - (0.0042) o “.‘ - s
- 16 0.0065% 0.0058 - 0.0046_;;0.0056f3 0.0055. 0.0041 o 10.0054 0.00086
(0.0075) T B R g ‘ e
(0.0054) . T e e . 7 . N ;
17 -+ 0.0059 0.0058 10.0049 0.00SOff'O;OOSS 0.0055. - 0.0054 0.00041 .. *,f{ﬂ
18 0.0060 '0.Q058:‘MO,OO5O‘*j0.0053f} 0.0054 -0.0050 .. - 0.0054 0.00041 -
19 -0.0057 0.0055 ':0.0061f‘ 0.0043 . 0.0052* 0.005r _“0.0053 0.00061
B . (0.0061) L _5(040063) o ”zﬂ? SRR
©1(0.0061). s (0.0040) o o T

"% Mean of samplesobtalneddunngthehour N PR

'
s,
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" . 'TABLE NO. 2 : _ N " PROJECT NO. 90831

GRAVIMETRIC CHAMBER CONCENTRATIONS

(mg/L)
GROUP 2 - CERIC OXIDE - LOW DOSE

SAMPLING TIME
STUDY : : ‘ ‘
DAY 0 S 3 % 5 “WEAN  S.D.

22  0.0044* 0.0053 0.0047 0.0052 0.00S0 0.0057 0.0051 0.00046

(0.0066)
(0.0040) : :
23 0.0061% 0.0036% 0.0066% 0.0046 0.0055 0.0047 0.0052 . 0.00110
(0.0077) (0.0029) (0.0066)
(0.0060) (0.0042) (0.0065)
(0.0046)
24 0.0054 0.0040 .0.0055 0.0058* 0.0052 0.0052 0.0052 0.00062
' (0.0065)
. (0.0050) |
25 0.0052 0.0047 0.0054% 0.0054* 0.0043 0.0047 0.0050 0.00045
(0.0073) (0.0074)
. © (0.0034) (0.0034)
26 0.0056 * 0.0041 0.0045 0.0049 0.0057 0.0049 0.0050 0.00062
29  0.0050 0.0051 0.0052 0.0054% 0.0052 0.0055% 0.0052 0.00019
: (0.0061) (0.0064)
(0.0046) © (0.0045) ,

30 0.0080*+ 0.0048 0.0042 0.0056% 0.0040 0.0059 0.0054 0.00147

(0.0108) ~ (0.0064)
(0.0052) (0.0048)
31  0.0045 .0.0042% 0.0047 0.0048 0.0050% 0.0057 0.0048 0.00051
(0.0028) : (0.0038)
(0.0043) © (0.0062)

32 0.0057 0.0041. 0.0053 0.0049 0.0059* 0.0054 0.0052 0.00065

' ' . (0.0067) _

_ . (0.0051)

33 0.0056% 0.0051 ' 0.0057% 0.0057% 0.0055 0.0050 * 0.0054 0.00031
(0.0066) (0.0077) (0.0063) , S
(0.0046) . (0.0036) (0.0050)

36 0.0054% 0.0054* 0.0041 ~ 0.0049 . 0.0046" 0.0057 0.0050 0.00060
-7 (0.0071) (0.0066) . LT AR
_ (0.0037)  (0.0041) o o -

37. 0.0062% 0.0051 0.0053* 0.0052 °0.0058 "0.0059 . ‘. 0.0056 0.00044. "

| (0.0088) . (0.0067) R

(0.0056) - (0.0039) L E P Lo

38 0.0048% 0. 0055 0. 0048 0. 0047.H_ozoo47‘_ 0.0058. - . '0.00510.00048

- (0.0065) - . e R X
. .(0.0031) | o B f", TR e
.39 0.0050  -0.0042 0.004% = 0.0060 .0.0046 0.0049 - 0.0049 0.00064
40 0.0041 ' 0.0043 - 0.0055 0:0044 0.0040 :0.0041- , '  0.0044. 0.00056 . .

* Mean' of sa.mples obtairie'di‘ ddrillé"ihé H&)lifL




'TABLE NO. 2 - o S R ' PROJECT NO. 90831

GRAVIMETRIC CHAMBER CONCENTPATIONS

o (mg/L)
GROUP 2 - CERIC OXIDE - LOW DOSE

SAMPLING TIME

STUDY - - \ ' - :
DAY 0 T 2 3 A 5 MEAN S.D.
43 0.0056% 0.0054* 0.0046% 0.0045 0.0046 0.0049 0.0049 0.00046
(0.0071) (0.0034) (0.0037) '
(0.0041) (0.0073) (0.0054) ‘
4 0.0034% 0.0050 0.0051 0.0053 0.0041 0.0047 . 0.0046 0.00072
(0.0032) : .
(0.0037)
(0.0032) o . _
45 0.0056 0.0043* 0.0042 0.0057 0.0042 0.0048 0.0048 0.00070
(0.0035) ‘ :
(0.0050) ,
46 0.0057 0.0049 0.0057+ 0.0044 0.0046 ~0.0040 0.0049 0.00070
(0.0077)
(0.0037) . ,
47 0.0059 0.0043 0.0057 0.0051 0.0050 0.0044 0.0051 0.00065
50 0.0053% 0.0051 0.0046 0.0047% 0.0047 0.0058* 0.0050 0.00046
(0.0062) (0.0039) (0.0061)
(0.0043) (0.0054) (0.0055)
51 0.0055 0.0055 0.0046 0.0046 0.0053  0.0057 0.0052 0.00048
52 0.0042% 0.0043% 0.0049 0.0048 0.005%1 0.0053 0.0048 0.00044
(0.0035) (0.0038)
(0.0048) (0.0048)
53 0.0046 0.0043 0.0051 0.0057 0.0050 0.0055 0.0050 0.00053
54 0.0050 0.0048% 0.0047 0.0053 0.0050 0.0042 0.0048 0.00037
- (0.0037) o
(0.0058)
57 0.0058 0.0049 0.0053 0.0056 0.0051 0.0054* ©0.0054 0.00033
: (0.0078) R _ ‘
‘ Lo ... (0.0029) . : S
58  0.0050 0.0046 0.0047 . 0.0045 0.0050 - 0.0043 © . 0.0047 0.00028
59 .0.0056 0.0051 0.0054  0.0049 0.0048  0.0049 * - 0.0051 0.00032 .
60 0.0048 .0.0041 0.0046 ~0.0048 ~0.0045 ' 0.0057 * -  0.0048 '0.00053 -
61 0.0059  0.0053%* 0.0047 i 0.0047 0.0046 :0.0053 . . = 0.0051 0.00051
: (0.0032) R e

' (0.0074)

B - * Mean of samples-'t'?btéi'ned durmg tlhe.‘hou'r_‘.A .-I:‘” .




~TABLE NO. 2

PROJECT NO.

* Hean of samples”-bta ed du

GRAVIMETRIC CHAMBER CONCENTRATIONS
o : i (mg/L) -
L "GROUP 2 - CERIC OXIDE - LOV DOSE
_ SAMPLING‘TIME ,
STUDY . L - ‘ : :
DAY 0 1 2 3 A 5 MEAN S.D.
64 ~0.0058 0.0040 0.0055 0.0055 0.0052 0.0051 0.0052 0.00063
65 0.0056 0.0045 0.0043 0.0045 0.0052 0.0042 0.0047 0.00056
66 0.0053* 0.0040% 0.0053 0.0064* 0.0058 0.0053* 0.0054 0.00079
(0.0062) (0.0038) . (0.0065) 1(0.0069)
(0.0044) (0.0041) (0:0077) (0.0037)
: (0.0050) . :
67 0.0042 0.0046 0.0047 0.0045 0.0046 0.0057* 0.0047 0.00051
: ’ " (0.0064)
(0.0050)
68 0.0060* 0.0045 0.0054 0.0054 0.0058 0.0052* 0.0054 0.00052
(0.0062) ‘ (0.0071)
(0.0058) (0.0033)
71  0.0051 0.0047 0.0043* 0.0045 0.0043 0.0046 0.0046 0.00030
(0.0034)
(0.0052)
72  0.0053 0.0052 0.0048 0.0046 0.0050 0.0044 0.0049 0.00035
73 0.0060* 0.0046 0.0040 0.0054 0.0055 0.0053 0.0051 0.00071
(0.0084) ‘
(0.0054)
(0.0041) :
74 0.0051 0.0052 0.0057 0.0047 0.0060 0.0041 0.0051 0.00068
(0.0070) (0.0061)
, (0.0044) (0.0033) ‘
75 0.0050 0.0049 0.0049 0.0050 0.0052 0.0048 '0.0050 0.00014
78 0.0043% 0.0041 0.0046 - 0.0047 0.0051 0.0048  0.0046 0.00036
(0.0039) - _ K
(0.0046) - S |
79 0.0041 0.0056% 0.0057 - 0. 0055* 0. 0056 .~ 0.0058 - 0.0054 0.00064
' (0.0062) . - .- (0.0080) ETIT : : i
(0.0049) .- " (0.0043) | ‘
. o .7 (0.0043) e o o
80 0.0046 0.0043 - 0.0051 0. '0051* 0.0058 0.0053% .. - . 0,0050 0.00053
Coiom a0 0 (0.0062) 0 .. (0.0062) . , B :
- ST e T 1R(0.0039). C0.0064) S
"1 -0.0049 - 0.0058 0.0053° 0. 0053 0,00541;10.0063*1na‘1- © 0.0055 0.00049
o S s ST .. -(0.0064): . . S o
S S A ©0(0.0062) - . e T
© 82 0.0043 0.0056*=fo.0051«5wo 0052* o 00461;‘0;0053'59,=:;, . 0.0050 0.00048 -
S (0.0062), - e - S e



"+ Overall mean for males (Day 1 to 89)

-4+ Overall mean for females (Day 8 to 96)

" % Mean of samples obtalned during the hour

NOTE : Males were treated from Day 1 to 89 and ‘ . :
females vere treated from Day 8 to 96 due to staggered start

0.00032
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. TABLE NO. 2 * PROJECT No. 90331
GRAVIMETRIC CHAMBER CONCENTRATIONS
(mg/L)
GROUP 2 - CERIC OXIDE - LOW DOSE
SAMPLING TIME
STUDY -

DAY 0 1 ) 3 A 5 MEAN  S.D.
85 0.0046 0.0042 0.0046 0.0040 0.0042: 0.0045 0.0044 0.00025
86 0.0054% 0.0047 0.0050 0.0055 0.0055% 0.0048 0.0052 0.00036

(0.0067) (0.0079)
(0.0040) (0.0050)
87 0.0048 0.0050 0.0056 0.0052 0.0055 0.0054 0.0053 0.00031
88 0.0045 0.0043 0.0041% 0.0050 0.0042 0.0056 0.0046 0.00058
(0.0036) (0.0037) :
(0.0046) (0.0046) ,
89 0.0040 .0.0042% 0.0048% 0.0046 0.0049 0.0057  **  0.0047 0.00060
(0.0035) (0.0067)
(0.0049) (0.0028)
92  0.0042 0.0041 0.0044% 0.0049 0.0046 0.0038% 0.0043 0.00039°
(0.0038) (0.0037)
. (0.0050) (0.0039)
93 0.0052 0.0048 . 0.0047 0.0049 0.0053  0.0055 0.0051 0.00031
94 0.0052 0.0045 0.0053 0.0048 0.0052 0.0045 0.0049 0.00037
95 0.0044% 0.0046* 0.0052 0.0058 0.0052 0.0050 0.0050 0.00054
(0.0038) (0.0039)
(0.0050) (0.0048) .
9 0.0048 0.0044 0.0048 0.0047 0.0049 0.0045 0.0047 0.00019
MEAN+ 0.0050
s.D. 0.00033
MEAN++  0.0050
s.D.




| K -7 -
- nte 0. 2 o o o " PROJECT NO. 90831 =

GRAVIMETRIC CHAMBER CONCENTRATIONS

(mg/L) | ~
GROUP 3 - CERIC OXIDE - INTERMEDIATE DOSE

. SAMPLING TIME
STUDY : ' - .
DAY 0 1 2 3 4 L) ‘ MEAN --'S.D.
1 0.0428 0.0460 0.0760*% 0.0553 0.0614* 0.0342% 0.0526 0.01490
(0.0615) (0.0613) (0.0308)
(0.0905) (0.0615) (0.0375)
2 0.0788* 0.0415 0.0488 0.0560 0.0433 0.0367* 0.0512 0.01503
(0.0743) (0.0363)
(0.0833) (0.0370)
3 0.0543 0.0455 0.0540 0.0420 0.0485 0.0573 0.0503 0.00590
4 0.0583 0.0503 0.0540 0.0575 0.0435 0.0505 0.0524 0.00549
5 0.6580 0.0563 0.0560 0.0520 0.0510 0.0498 0.0539 0.00334
8 0.0508 0.0598* 0.0493 0.0540 0.0495 ' 0.0570 0.0534 0.00431
(0.0725)
(0.0470) b
9 0.0533 0.0539*% 0.0495 0.0495 0.0468 0.0463 0.0499 0.00318
(0.0620) .
(0.0458)
10 0.0608% 0.0425%« 0.0445 0.0515 ' 0.0520 0.0528 0.0507 0.00655

(0.0690) (0.0355)
(0.0525) (0.0495)
11  0.0629* 0.0522*% 0.0430 0.0478 0.0454 0.0418 0.0489 0.00782
(0.0635) (0.039%90) '
(0.0623) (0.0653)

12 0.0440 0.0553 0.0468 0.0525 0.0568 0.0525 0.0513 0.00495
15 0.0579% 0.0495 0.0470 0.0495 0.0573 0.0525 0.0523 0.00448
(0.0698) |
(0.0460) , : -
16 0.0573 0.0565 0.0528 0.0538 0.0440 0.0533 ~ 0.0530 0.00474
17 0.0674* 0.0440 0.0528 0.0525 0.0468 0.0523 . 0.0526 0.00808
©(0.0988) . S
~ (0.0360) : . 3 | ‘ -
18 0.0538 0.0440 . 0.0453 0.0575 ~0.0483 ~ 0.0498 0.0498 ' 0.00513

19 0.0590- -0.0473 0.0515  0.0543 0.0468 0.0538 . 0.0521 0.00462

* Mean of samples obtained during the hour.

5o




" TABLE NO. 2 PROJECT NO. 90831
GRAVIMETRIC CHAMBER CONCENTRATIONS
: (mg/L)
GROUP '3 - CERIC OXIDE -~ INTERMEDIATE DOSE
SAMPLING TIME
STUDY ‘ :
pay . O 1 2 3 4 5 - MEAN S.D.
29 0.0573 0.0488 0.0470 0.0535 0.0535 0.0553 0.0526 0.00392
23 0.0566* 0.0573 0.0453 0.0480 10.0455 0.0538 0.0511 0.00549
. €0.0628) -
(0.0503) : ,
24 0.0578% 0.0490 0.0563%  0.0498 0.0518 0.0485 0.0522 0.00395
(0.0658) (0.0638) .
) (0.0498) (0.0488)
25 0.0523 0.0554% 0.0510 0.0525 0.0525 0.0505 0.0524 0.00171
(0.0648) :
- (0.0460) ’ - , .
26 0.0570 0.0498 0.0490 0.0528 0.0570 0.0560 0.0536 0.00361
29 0.0558 0.0420 0.0538 0.0500 0.0563 0.0458 0.0506 0.00578
30 0.0498 0.0490 0.0465 0.0338 0.0510 0.0508 0.0502 0.00242
31 0.0410 0.0423 0.0493 0.0408 0.0582 0.0518 0.0472 0.00707
32  0.0572% 0.0515 0.0540 0.0485 0.0480 0.0543 0.0523 0.00359
(0.0670) ' .
(0.0473) ‘
33 0.0448 0.0523 0.0493 0.0458 0.0533 0.0510 0.0494 0.00347
16 0.0555 0.0455 0.0575 0.0493 0.0515 0.0578 0.0529 ©.00493
37 .0.0550 0.0445 0.0370% 0.0545 0.0508 0.0535 1 0.0492 ©.00712
(0.0345)
(0.0395) .- :
18  0.0763*% 0.0420 0.0580 0.0631* 0.0516% 0.0629* 0.0590 0.01163
(0.0838) (0.0708) (0.0603) (0.0735) '
(0.0688) (0.0553) (0.0428) (0.0525)
39  0.0793* 0.0473 0.0490 0.0433 0.0475 0.0565 0.0538 0.01321
. (0.0963) S
(0.0623) . ‘ T ‘
40 0.0533 °0.0473 0.0578 0.0438 0.0565 0.0500 ' 0.0515: 0.00542

* Mean of sarlnples_.ob';aifhed' during ‘the hour.




TABLE NO. 2 o  PROJECT NO. 90831

GRAVIMETRIC CHAMBER CONCENTRATIONS

, (mg/L)
GROUP 3 - CERIC OXIDE - INTERMEDTATE DOSE

SAMPLING TIME

STUDY
DAY 0 1 7 3 A 5 MEAN 5.D.

43  0.0590% 0.0563 0.0448 0.0438 0.0515 0.0532* 0.0514 0.00610

(0.0780) (0.0630)
~ (0.0400) : (0.0433)

44 0.0602% 0.0570 0.0485 0.0420 0.0500 0.0547* 0.0521 0.00657
(0.0773) (0.0640) :
(0.0430) (0.0453)

45 0.0510 0.0428 0.0445 0.0423 0.0558 - 0.0459% 0.0471 0.00530

(0.0670)
(0.0248)

46 0.0508 0.0428 0.0435 0.0483 0.0458 0.0435 0.0458 0.00319

47 0.0555 0.0490 0.0463 0.0475 0.0483 0.0573 0.0507 0.00458

50 0.0561% 0.0515 0.0453 0.0465 0.0538 0.0601x 0.0522 0.00567
(0.0663) (0.0668)

(0.0458) (0.0673)
(0.0463)
51 0.0553% 0.0403* 0.0508 0.0503 0.0600 0.0463 0.0505 0.00686
(0.0733) (0.0353)
(0.0373) (0.0453)
52  0.0548 0.0408 0.0535 0.0574% 0.0603 0.0545 0.0536 0.00671
(0.0615)
(0.0533)

53 0.0553 0.0468 0.0460 0.0483 0.0468 0.0473 0.0484 0.00346

54 0.0518 0.0480 0.0560 0.0603 0.0443 0.0535 0.0523 0.00569

57 0.0460 0.0448 0.0505 0.0513 0.0518 0.0533 0.0496 0.00341

s§ 0.0418 0.0593 0.0543 0.0575 0.0483 0.0580 0.0532 0.00684

59  0.0415 0.0400 0.0440 0.0485 0.0448  0.0490 0.0446 0.00363

60 0.0525 0.0403 0.0465 0.0495 0.0490 0.0547% 0.0488 . 0.00503

: (0.0643)
- . . (0.0450) .
61 0.0500 0.0540 0.0430 0.0460 0.0498 0.0470 0.0483 0.00381

* Mean of samples obtained during the hour. . '
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TABLE NO. 2 ' ' PROJECT NO. 90831

VIME‘I'RIC CHAMBER CONCENTRATIONS '

(mg/L) ‘
GROUP 3 - CERIC OXIDE - INTERMEDIATE DOSE

SAMPLING TIME

STUDY . ‘
DAY 0 1 Z 3 ~ 4 5 MEAN . S.D.
64 0.0483 0.0428% 0.0425 0.0498 0.0545 0.0470 0.0475 0.00452
(0.0325) '
(0.0530) -
65 0.0538 0.0505 0.0515 0.0453 0.0513  0.0393* 0.0486 0.00536
. (0.0373)
: (0.0413)
66 0.0500 0.0480 0.0450 0.0538 0.0550 0.0465 0.0497 0.00401
67 0.0558 0.0410 0.0480 0.0433 0.0575 0.0580 0.0506 0.00750
68 0.0569% 0.0593 0.0538 0.0503 0.0525 0.0523 0.0542 0.00332
(0.0748)
(0.0390)
71 0.0525 0.0518 0.0478 0.0565 0.0468 0.0535 0.0515 0.00363
72 0.0510 0.0453 0.0468 0.0445 0.0443  0.0573 0.0482 0.00510
73 0.0510 0.0488 0.0403* 0.0478 0.0445  0.0429% 0.0459 0.00401
1(0.0388) (0.0393)
(0.0418) (0.0465) :
74 0.0440 0.0573 0.0403% 0.0533 0.0445 0.0423 0.0470 0.005675
(0.0393)
(0.0413)
25 0.0513 0.0485 0.0508% 0.0553% 0.0560 0.0433 0.0509 0.00467
(0.0398) (0.0625)
(0.0618) (0.0480)
78  0.0488 0.0493 0.0455 0.0463*% 0.0430 0.0405% 0.0456 0.00338
(0.0353) (0.0365)
(0.0573) (0.0445)
70  0.0513 0.0410 0.0463 0.0445 0.0530 0.0448 0.0468 0.00451
80 0.0472% 0.0450 - 0.0493 0.0430 0.0463 0.0518 0.0471 0.00312
(0.0393)
(0.0550) | _
g1 0.0523 0.0538 0.0410%+ 0.0470 0.0569*  0.0523 0.0506 0.00567
" (0.0348) (0.0623) -
. (0.0415) - (0.0515)
- (0.0468) . ‘ o
82  0.0450 0.0578 . 0.0463 0.0581* 0.0595 0.0458 0.0521 0.00703
o (0.0623) T e
. ' (0.0538)

* Mean of samples obtained during the hour. .
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TABLE NO. 2 PROJECT NO. 90831
GRAVIMETRIC CHAMBER CONCENTRATIONS
(mg/L)
GROUP 3 - CERIC OXIDE - INTERMEDIATE DOSE
SAMPLING TIME
STUDY . _
DAY 0 1 2 3 % 5 MEAN S.D.
85 0.0503 0.0483 0.0475 0.0450 0.0505 0.0488 0.0484 0.00203
86 0.0438 0.0428 0.0508 0.0478 0.0495 0.0468 0.0469 0.00314
87 0.0590 0.0570 0.0438 0.0456 - 0.0443 0.0528 0.0504 0.00674
88 0.0575 0.0401%* 0.0439% 0.0513 0.0533 0.0445 0.0484 0.00663
(0.0388) (0.0388)
(0.0413) (0.0490)
89 0.0530 0.0513 0.0433 0.0545 0.0590 0.0560 0.0529 0.00537
92  0.0619% 0.0597* 0.0503 0.0400 0.0528 0.0540 0.0531 0.00776

93
9%

95

96

(0.0768) (0.0995)
(0.0470) (0.0198

0.0480 0.0403 0.0413 0.0453 0.0508 0.0510 0.0461 0.00463
0.0445 0.0538 0.0654% 0.0438 0.0525 0.0463 0.0511 0.00817
(0.0743)
(0.0625)
(0.0595)
0.0463 0.0554* 0.0543 0.0532% 0.0614* 0.0543 0:0542 0.00483
(0.0668) (0.0763) (0.0673)
(0.0440) (0.0300) (0.0555)
0.0597% 0.0593 0.0493  0.0643% 0.0544% 0.0553 0.0571° 0.00519
(0.0620) (0.0718) (0.0455)
(0.0573) (0.0568) (0.0633)
MEAN +  0.0505
S.D. 0.00259
‘MEAN++  0.0505
S.D. 0.00278

+ Overall mean for males (Day 1 to 89)
++ Overall mean for females (Day 8 to 96)
* Mean of samples obtained during the hour.

NOTE : Males vere treated from Day 1 to 89 and

females were treated from Day 8 to 96 due to staggered start.
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TABLE NO. 2 PROJECT -NO. 90831
GRAVIMETRIC CHAMBER CONCENTRATIONS
(mg/L)
GROUP 4 — CERIC OXIDE - HIGH DOSE
SAMPLING TIME
STUDY ‘
DAY 0 1 2 3 4 5 MEAN S.D.
1 0.4375 0.5650 0.5325 0.5350 0.5675 0.4675 0.5175 0.05327
2 0.5300 0.4800 0.4525 0.5025 0.5625 0.5100 0.5063 0.03830
3 0.6225% 0.4700 0.4825 0.4975 0.6425% 0.4725 0.5313 0.07927
(0.6950) (0.6600)
(0.5500) (0.6250)
4  0.4100 0.5100 0.5225 0.4650 0.4450 0.5713* 0.4873 0.05843
(0.6025)
(0.5400)
5 0.4825 0.4850 0.4500 0.5450 0.6275% 0.5575 0.5246 0.06480
(0.7225)
(0.7650)
(0.4375)
(0.5850)
8 0.5100 0.5375 0.4900 0.4625 0.4950% 0.5950 0.5150 0.04629
¢0.3525)
(0.6375)
9 0.4163* 0.3813* 0.6200*% 0.5075 0.5175 0.4350 0.4829 0.08501
(0.3550) (0.3150) (0.6750)
(0.4775) (0.4475) (0.5650)
10 0.4600 0.4875 0.4125%¢ 0.4250 0.4150 0.5450 0.4575 0.05187
(0.3675)
(0.4575)
11 0.5500 0.4200 0.4625 0.4200 0.3988* 0.4875 0.4565 0.05609
(0.3425) :
(0.4550) :
12 0.4425 0.4200% 0.4258% 0.4338% 0.4375 0.4575 0.4362 0.01320
(0.3900) (0.3850) (0.3425)
(0.4500) (0.2800) (0.5250)
(0.6125)
15 0.6050* 0.6000 0.3713*% 0.4825 0.5750 0.5575 0.5319 0.09025 .
(0.7875) (0.3900)
(0.4225) (0.3525) L . , :
‘16 0.4900 -0.5350 0.4775 0.5550 0.5325 - 0.4200 0.5017 0.04959
17 0.5750% 0.4700 0.5450 = 0.6075% 0.5850* 0.5775 0.5600 0.04845
(0.6300) ©. (0.7050) (0.6300)
(0.5200) ¢0.5975) (0.5400)
‘ - : " (0.5200) o , -
18 0.4600 0.4500. 0.4475 0.4025 0.5700.. 0.5425 . 0.4788 0.06381
19 0.5650 0.5675 0.5367

0.5550 0.4675

0.4675 0.5975

0.05542 -

* Mean of s'amlile'sE'Obt‘aihéd during fhe.v\. hour.

-




'TABLE NO. 2 ‘ - o PROJECT NO. 90831
GRAVIMETRIC CHAMBER CONCENTRATIONS
‘ (mg/L)
. GROUP 4 - CERIC OXIDE - HIGH DOSE
SAMPLING TIME
STUDY :
DAY 0 1 2 3 & 5 MEAN S.D.
22 0.5438% 0.5650 0.5550 0.5200 0.4625 0.5538 0.5334 0.0379%
(0.6125)
(0.4750) ,
23 0.5450% 0.4625 0.3813% 0.4700% 0.5538% 0.4675 0.4800 0.06321
(0.4800) (0.3600) (0.3825) (0.7325)
(0.6100) (0.4025) (0.5575) (0.3750)
24 0.5450 0.5500 0.4875 0.6163* 0.5563* 0.4775 0.5388 0.05073
: (0.6350) (0.6775)
: - (0.5975) (0.4350)
25 0.5025 0.4825 0.4800 0.4300 0.5150 0.4100 0.4700 0.04132
26 0.5550 0.5150 0.4450 0.4750 0.5950 0.4325 ' 0.5029 0.06392
29  0.4800 0.4950% 0.4750 0.5350 0.5275 0.3900 0.5171 0.04331
(0.3875)
(0.6025) ‘
30 0.5650 0.4100 0.5175 0.5238% 0.5700 0.5700 0.5261 0.06152
(0.6025)
(0.4450)
31 0.5675 0.4150 0.5350% 0.6775 0.4550 0.6200*% 0.5450 0.09878
(0.6075) (0.8375)
(0.4625) (0.6550)
(0.3675)
32 0.5550 0.4775 0.4800 0.5488% 0.5513* 0.5725*% 0.5309 0.04121
: (0.6650) (0.6450) (0.6125)
: (0.4325) (0.4575) (0.5325)
33  0.5888% 0.5863% 0.5575 0.5575 0.4075*% 0.5825 0.5467 0.06962
(0.6025) (0.6375) (0.3773)
(0.5750) (0.5350) : (0.4375)
36 0.5150 0.5950% 0.5375 0.4800 0.4700 0.5675 0.5275 0.04894 .
(0.7400) ' IR :
: (0.4500) o :
37  0.5500 0.5175 0.5250 0.6050 0.5163* 0.4625 0:5294 0.04679
‘ g (0.6500) ' ' .
(0.3825)

* Mean of samples ob;ained during the hour.




S5 mmENO. 20 o PROJECT NO. 90831 _

GRAVIMETRIC CHAMBER CONCENTRATTIONS

(mg/L)
GROUP 4 - CERIC OXIDE - HIGH DOSE

SAMPLING TIME .

" STUDY ‘
DAY 0 1 2 3 4 5 MEAN S.D.
18 0.5713* 0.4975 0.3575% 0.5725 0.5338% 0.4375% 0.4950 0.08432
(0.6225) , (0.3125) (0.6025) (0.3900) :
(0.5200) (0.4025) (0.4650) (0.4850) .
19  0.6475% 0.5825 0.4200 0.4175% 0.4375 0.4100 0.4858 0.10254
(0.7600) (0.3950)
(0.8150) (0.4400)
40 0.4088% 0.4675 0.4950 0.4950 0.5700 0.4375 0.4790 0.05581
(0.3950)
(0.4225)
43  0.4350 0.4450 0.5700 0.5075 0.5038* -0.4625 0.4873 0.05032
(0.6200)
(0.3875)
4 0.4550 0.5500 0.5875 0.4250 0.4925 0.5475 0.5096 0.06256
45 0.4950 0.4125 0.5875% 0.4400 0.5600 0.5125 0.5013 0.06736
‘ (0.7350)
- (0.4400)
46 0.5700 0.4400 0.5000 0.4825 0.4850  0.4213% 0.4831 0.05200
. (0.3200)
(0.5225)
47 0.4150 0.4625 0.4700 0.3688% 0.7113% 0.4225% 0.4750 0.12137
(0.3225) (0.7975) (0.3825)
(0.4150) (0.6250) (0.4625)
50 0.5275 0.4000% 0,4800 0.3950% 0.4325 0.4300 0.4442 0.05086
: (0.3800) . (0.3775)
(0.4200) (0.4125) ]
51  0.5375 0.5075% 0.4850 0.6088% 0.4150 0.4775 0.5052 0.06495
.. (0.3850) (0.650C)" . - ,
‘ -7 (0.6300) - (0.5675) ‘ ‘ ‘
52  0.4200 0.5100 0.5925% 0.5575 0.5050 0.5225 0.5179 0.05825
o : (0.8700) ,
(0.4525) ,
o .. (0.4550) - . ' o
53. 0.4975 0.4725 . 0.4075% 0.5100 0.5475 0.5775 0.5021 0.05942
~ ¢ (0.3950) : . o .
- , (0.4200) , : : :
54 0.5925 0.4600 0.4800 0.4300 0.5625 . 0.4875 \ 0.5021 0.06244 . -

* Mean of éamples obtained during the houf.':‘_”




TABLE NO. 2 PROJECT NO. 90831
GRAVIMETRIC CHAMBER CONCENTRATIONS
: _ (mg/L) :
GROUP 4 — CERIC OXIDE - HIGH DOSE
C T SANPLING TiME
STUDY
DAY 0 1 ) 3 4 5 MEAN  S.D.
57 0.5225 0.5925 0.4475 0.4750 0.5500 0.5375 0.5208 0.05243
58 0.4275 0.4650 0.5050 0.5900 0.5150% 0.4313 0.4890 0.06135
(0.5575)
(0.4725)
50  0.4775 0.4650 0.5900 0.4700 0.5200 0.5050 0.5046 0.04697
60 0.4875 0.5375 0.4750 0.5875. 0.5175 0.4900 0.5158 0.04182
61 0.5075 0.4925 0.4800 0.4850 0.5975  0.4900 0.5088 0.04446
64 0.6000 0.6588% 0.4338% 0.4000 0.4475 0.5263* 0.5111 0.10229
(0.9025) (0.3925) (0.6300) '
(0.4150) (0.4750) (0.4225) A ‘
65 0.4875 0.4950 0.5525 0.5750% 0.5500% 0.5050 © 0.5275 ©.03619
‘ ' (0.6250) (0.6850)
(0.5250) (0.4150)
66 0.5625 0.5000 0.5525 0.4375 0.5675  0.5800 0.5333  0.05451
67 0.5500 0.5975 0.5250 0.5400 0.4950  0.5425 0.5417 0.03360
68 0.5100 0.5413*% 0.5338% 0.4400 0.5750 0.6050 0.5342 0.05690
(0.6600) (0.6650) ,
(0.4225) (0.4025)
71 0.5800 0.4175 0.4250% 0.4975 0.4650 0.4875 0.4788 0.05918
(0.3875) :
(0.4625)
72 0.4825 0.5325 0.4050% 0.5250 0.4400 0.5175 0.4838 0.05164
(0.3875) &
(0.4225) : R
73 0.4925 0.4875 0.4375. 0.5125 0.5400 0.6117* 0.5136 0.05872
' (0.6925) L
(0.6725)
: . ~ (0.4700) :
74 0.5350 0.5300 0.5250 0.5100 0.4075  0.5300% 0.5063 0.04914
© . (0.6225) . S
\ : (0.4375) )
75  0.4750 - -0.4675 0.4700 0.4800 . 0.3825% 0.4800 0.4592 0.03790
S (0.3650) S :
© (0.4000) .
78 0.5250 0.5538% 0.5400 - 0.5750% 0.5725% 0.5475 - 0.5523 0.01921
(0.4875)  * - (0.5325) (0.4500) : o

(0.6200) . (0.6175). (0.6950)

* Mean of sampiés, db_fainec_lrl'dqring;'thé“hour_. -

o




~TABLE NO. 2

PROJECT NO.

Clgee wl

90831

GRAVIHETRIC CHAMBER CONCENTRATIONS
© (mg/L) ~
GROUP 4 - 'CERIC OXIDE. - HIGH DOSE
SAMPLING TINE
STUDY ' .
DAY 0 1 2 3 A 5 MEAN S.D.
79  0.5513* 0.5150 0.5450 0.6000 0.5575 0.4150 0.5306 0.06290 -
(0.6425)
(0.4600) - .
80 0.5363% 0.5775 0.4325% 0.4833*% 0.4900 0.5788* 0.5164 0.05806
(0.6125) (0.2900) (0.3975) - (0.6900)
(0.4600) . (0.4025) (0.3650) (0.4675)
(0.6050) (0.6875) -
81 0.6113% 0.5938% 0.5175 0.5513% 0.4700 0.4625 0.5344° 0.06218
(0.7325) (0.6200) (0.6300)
(0.4900) (0.5675) (0.4725) .
82 0.5475 0.4200 0.5825% 0.4125 0.5250 0.4730 0.4938 0.06948
(0.3750)
(0.7900)
85 0.4850 0.5425 0.5950 0.4900 0.4900% 0.3325 0.5225 0.04307
(0.6050)
(0.3750) .
86 0.5400 0.6300% 0.4438% 0.5225 0.5425 0.4975% 0.5294 0.06131
(0.6050) (0.3750) (0.6050)
(0.6550) (0.5125) (0.3900) .
87 0.5525 0.5600 0.5050 0.5425 0.4775 0.3525 0.5317 0.03296
a8  0.4350 0.6000 0.5350 0.4700 0.5350 0.5625 0.5229 0.06055
89 0.4575 - 0.4750 0.4725 0.4975 0.5700 0.6000 0.5121 0.05868
92  0.4000% 0.5025 0.4975 0.4725 0.4925 0.5075 0.4788 0.04043
(0.3375) : o
-(0.4625) : | , .
93  0.4200 0.4575 0.5200% 0.4125 0.3625 0.5125 10.4808 - 0.06020
: (0.6025) : o : : ‘
‘ (0-4375) . ‘ C :
94 0.4525 0.5275 0.4725 _0.5250 . 0.4325 0.5825 0.4988 0.05612
95 0.4425 0.5750 0.4875 ' 0.5875 0.4575 '0.5975 - © 0.5246 0.06990
96 0.4900 0.4450 0.4575  0.4725  0.5600 . 0.5300, '0.4925 0.04438
- MEAN+. . 0.5082
. §.D. . 0.02681
" MEAN++ 0.5068

+ Overall mean for males (Day 5] to: 89)
++ Overall mean for females’ (Day .8 to 96)

'S.D.

* Mean of samples obta1ned during the hour._}»fﬂ_“”‘

- NOTE Males were treated from Day 1 to 89

females_ ere treated-fromeay 850,96

and

6 due to- staggered start g

©0.02703 - °




- Y. TABLENO. 3 . _ o , N . PROJECT NO. 90831
NOMINAL CONCENTRATION
(mg/L)
GROUP 2 GROUP 3 GROUP 4
STUDY : CERIC OXIDE CERIC OXIDE CERIC OXIDE
DAY LOV DOSE - INTERMEDIATE DOSE HIGH DOSE
1 0.04 0.27 2.32
2 0.06 0.19 2.29
3 0.04 0.27 Ne
4 0.04 0.24 2.21,
5 0.06 0.24 2.78
8 0.05 0.25 2.26
9 0.06 0.27 2.22
10 0.06 0.30 2.19
11 Ne 0.30 2.10
12 0.06 0.30 1.99
15 0.07 0.27 2.46
16 0.06 0.28 2.51
17 0.06 0.30 2.65
18 0.05 0.31 2.50
19 0.06 0.31 2.60
22 - 0.09 0.25 2.44
23 0.05 0.30 2.27
24 0.08 0.27 2.58
25 0.08 0.27 2.49
26 0.10 0.31 2.41
29 0.10 0.27 2.71
30 0.08 0.28 2.70
31 0.06 0.27 2.64
32 0.07 0.32 2.79
33 b 0.13 0.29 2.53
36 0.07 . 0.32 2.28
37 0.07 0.25 2.88
38 0.07 0.33 2.50
39 .0.06 0.27 1 2.27
40 0.07 1 0.29 2.60.
43 0.07 0.28 ° 2,47
44 ©0.06 .0.25 2.31
45 0.07 70.30 2.41 2
. 46 0.08 . 70.29 2.34 "
47 - 0.06 0.29 2:40
50 0.06 .0.28.° 2.28
51 0.07 0.31" 2.32° . : S
' 52 © 0.07 0.29 2,69 .
53" . 0.09 . L 0,23 - 2.83 = SIS
- 54 0.07 . 10.24 2.61




NOMINAL CONCENTRATION

- 68 -

- PROJECT NO. 90831 < -

~+. Overall mean for malés (

Day 1to 89)

4+ Overall mean for females (Day 8 to 96) .

‘T Technical error

'NOTE: Males vere treated ,'fron‘i Day 1 to 89 and | . .

" females were treated -from Day 8.to 96_due. to .-slt.ag'ge_':gd, st_eirt.

Lo

(mg/L)
- GROUP 2 GROUP 3 GROUP 4
STUDY ~ CERIC OXIDE CERIC OXIDE CERIC OXIDE
DAY LOW DOSE INTERMEDIATE DOSE HIGH DOSE
57 0.06 0.22 2.54
58 0.07 0.27 2.79
59 0.07 0.21 2.41
60 0.06 0.26 2.82
61 0.05 0.28 2.47
64 0.07 0.26 2.64
65 0.06 0.21 2.70
66 " 0.06 0.19 2.44
67 0.06 0.22 2.56
68 0.06 0.31 2.51
71 0.06 0.27 2.63
72 0.07 0.22 2.40
73 0.05 0.20 2.39
74 0.07 0.23 2.75
75 0.05 0.25 2.86
78 0.06 0.21 2.60
79 0.05 0.24 2.21
80 0.04 0.21 3.42
81 0.08 0.21 2.41
82 0.05 0.30 2.48
85 0.07 0.29 2.26
86 0.07 . 0.24 2.36
87 T 0.30 2.37-
88 0.05 0.30 2.32
89 0.05 0.27 2.56
92 0.05 0.30 2.47
93 0.05 .28 " 2.36
94 0.05 . 0.30 .2.40
95 0.05 - .31 2.51
9 0.04 0.26 2.40
MEAN: + . 0.06 . 0.27 2.50
s.D. 0.015 -0.035 0.230
MEAN: £+ . 0.06 .. Coon 0.2 0 2.50.-
... - . - 0.015 " 7 0.034 0.221

Ve
it




PROJECT NO. 90831

PARTICLE SIZE ANALYSTS
(MASS MEDIAN DIAMETER, (um) AND GEOMETRIC STANDARD DEVTATION)

STUDY, : GROUP 2 | GROUP 3 " GROUP &
WEEK CERIC OXIDE . CERTC OXIDE CERIC OXIDE
LOW DOSE INTERMEDIATE DOSE ‘ HIGH DOSE
1 2.1 + 1.7 2.1 + 1.9 2.2 + 1.8
2 1.7 + 2.0% 2.1 £ 2.0% 2.0 + 2.2%
(1.7 £ 2.1) (2.1 + 2.1) (1.8 + 2.4)
(1.7 + 1.9) (2.1 £ 1.8) (2.1 £ 1.9)
3 1.7 &+ 1.9% 2.0 + 1.8 2.1+ 1.8
(1.6 + 2.1)
(1.7 + 1.6)
4 1.8 £ 1.7 2,31 1.8 2.3+ 1.8
5 1.8 « 1.7 | 2.0 + 1.6 2.4 + 1.8
6 1.9 & 2.0% 2.3 + 2.0 ‘ 2.2 + 1.8
(1.8 + 2.3)
(1.9 + 1.6)
7 2.0 + 2.0 2.1 + 2.1% 2.3 + 1.8
: (2.0 £ 2.1)
(2.2 + 2.0)
8 1.9 + 1.7 1.8 + 1.9 2.3 £ 1.8
9 1.6 + 1.8 1.7 + 2.2 2.0 + 1.9
10 ' 2.0 & 2.0% 1.9 + 1.7 2.3 + 1.8%
‘ (1.9 + 2.1) : S 2.2 + 1.9)
(2.1 £ 1.8) (2.3 + 1.7)
1n 19418 19117 LY 20819
: 1.9 +19 - .. ' : SR
(1.9 £ 1.7) . A : .
12 18e2.00. . 22420 . 23s16 7%
(17420 0 0 Ce
ll(l.‘9'..i 1.9) .
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TABLE NO. & PROJECT NO. 90831
PARTICLE SIZE ANALYSIS
(MASS MEDIAN DIAMETER, (um) AND GEOHETRIC STANDARD DEVIATION)

STUDY \ . GROUP 2 ‘ GROUP 3 GROUP 4
VEEK CERIC OKIDE CERIC OXIDE . CERIC OXIDE
- LOW DOSE INTERMEDIATE DOSE  HIGH DOSE
13 2.0 + 2.1% 2.1+ 2.0 2.5 + 1.7

(2.0 + 2.0) ‘
(2.0 x 2.1)
14 1.6 + 2.1 2.2 & 2.1% 2.4 + 1.9
(2.0 + 2.1)
(2.3 + 2.1)
MEAN: (MMAD = GSD) 1.9 1.9 2.0x1.9 2.2 % 1.8
MEAN-+(MMAD + GSD) 1.8 + 1.9 2.0 + 1.9  2.2:18

+ Overall mean for males (Week 1 to 13.)
++ Overall mean for females (Week 2 to 14)
* Mean of samples taken during the same week.

NOTE: Males were treated from Day 1 to 89 and
females were treated from Day 8 to 96 due to staggered start.
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