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STATEMENT OF NO DATA CONFIDENTIALITY CLAIMS

TP-415 Toner: Single Exposure (Nose-only) Toxicity Study in the Rat ~ -
N6 claim of confidentialit: is made for any information contained in this study on the
basis of its falling within the scope of FIFRA Sections § 10(d)}(1)(A), (B) or (C;.

Company

Company

Agent: Date: e

These data are the property of Hodogaya Chemical (USA), INC. and as such are
considered to be confidertial for all purposes other than compliance with FIFRA § 10.
Submission of these data in compliance with FIFRA does not constitute a waiver of
any right to confidentiality which may exist under any statute or in any other country.
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT _
TP-415 Toner: Single Exposure (Nose-only) Toxicity Study in the Rat
The study was conducted in compliance with:

United Kingdom Statutory Instrument 1999No 3106, The Good Laboraxory Practice
Regulations 1999. C - A S . T T

OECD Principles on Good Laboratory Practice (revised 1997, issued Jan 1998)
ENV/MC/CHEM(98)17.

These international standards are acceptable to the Umted States Envxronmental
Protection Agency 40 CFR Part 160. '

/\//‘7_6{;,(‘{;4/ 32 Sen ,Zo-c'j
N M Shepherd 7 Date
Study Director

Covance Laboratories Ltd

Name ~ Date
Sponsor

Department or Company

Name Date
Submitter

Department or Company
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QUALITY ASSURANCE STATEMENT
TP-415 Toner: Single Exposure (N ose-only) Toxicity Study in the Ra*

The study described in this report was subject to audit by the independent Quality
Assurance Department as indicated below. The findings of each audit were reported
to the Study Director and management as prescribed by Standard Cperating
Procedures. : -

The report «adit was designed to confirm that the methods described and results
incorporated in the report accurately reflect the raw data produced during the study.

Inspection programme . Inspection date Report date ;
Protocol review 20 March 2000 20 March 2000 )
Inhalation exposure . 18 May 2000 ~ 18May2000 o
Data review October 20€0 13 October 2000 .~

Draft study report October 2000 . - 13 October 2000

A Fulford : A " "Date 3

Section Head Quality Assurance
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RESPONSIBLE SCIENTISTS’ STATEMENT

TP-415 Toner: Single Exposure (Nose-only) Toxicity Study in the Rat

I, the undersigzed, hereby declare that the work described in this izport was

performed under my supervision, and that the report provides a true and accurate
record of the results obtained.

,»\/‘ ‘ ” —3 3 s . .
NM§hepherd Bé T T Date - ‘Ml——*- - -

Study Director
Covance Laboratories Ltd

I, the undersigned, hereby declare that I have reviewed this report in conjunction with
the Study Director and that the interpretation and presentation of the data in the report
are consistent with the results obtained.

Section Manager — Inhalation TOX[CO]OO}’
Covance Laboratories Ltd
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RESPONSIBLE PERSONNEL e

TP-415 Toner: Singie Exposure (Nose-only) Toxicity Study in the Rat

In addition the following staff were responsible for key elements of the study:

Deputy Study Director

Head of Pathology

Head of Statistics

Inhalation Chemistry

Animal house supervisor

Animal health and welfare
Histology

Necropsy

Head of Information Technology
Head of Quality Assurance

A C Gibbs

J Glaister

C Gardner

B Canham

J G :dstone

A Basford

S Brogden

1 Wilkins

N Darwent C
S White# '

# With effect from 11 May 2000 the responsibility for Quality Assurance at Covance
transferred from S White, Head of Quality Assurance to D Kirkland, Vice Presxdent
of Consultancy and Regulatory Services.
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ARCHIVE STATEMENT R
- TP-415 Toner: Single Exposure (Nose-only) Toxicity Study in the Rat

All primary data or authenticated copies thereof, specimens and the final report will
e retained in the Covance archives for ten years after submission of the final report.
At this time the Sponsor will be contacted to determine whether data should be
returned, retained or destroyed on their behaif. The Sponsor will be notified of the
financial implications of each of these options at that time. —_
Specimens requiring storage, ceep frozen, are specifically excluded from the above.
These will be ~etained for as long as the quality of the material permits evaluation but
for no longer “1an three months after submission of the final report. The Sponsor will
be notified c. the intent to destroy samples and any financial implications before
specimens are destroyed on their behalf.
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SUMMARY -

The objective of the study was to determine the toxicity of the test articie,
TP-41Z Toner, following a 4- hour inhalrtion exposure (nose-only).

One group cf ten rats (five -rales and sive females) of the Cr*:CD® (SD)IGSRER strain
was exposed to the following chamber concentrations by nose-oniy inhalation over a
period of four hours:

Group Group Oxygen : Nominul Chamber Particle size# L
number  description concuatration concentration concentration ) T -
%) (mg/i) (ma/L) (pra)

1 High >19 17.9 2.14 779 .

# Median vaiue for mass median aerodynamic diamete:

Exposure was followed by an observation period of 74 days. -

The test article was used as supplied. The chamber temperature recorded tor the
treated group ranged between 19 and 20°C with relative humidity between
45 and 47%. The chamber air flow rate was 16 L/min throughout the exposure, with
24 air changes/hour.

There were no deaths, effects on body weight, clinical ohservations or necropsy
sbservations attributable to exposure to the test articie during the course of the study.

In conclusion, a sing.e exposure to the test article, TP-415 Toner, at an atmosphere
concentration of 2.14 mg/L for 4 hours was well tolerated and did not result in deaths.
As no deaths occurred, it can be concluded that the 4-hour acute medium iethal
concentration (LCso) is above 2.14 mg/L. Under EPA OPPTS $70.1000 guidelines,
the test article is classified as Category TV.

-11-
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INTRODUCTION — T

——--———The objective of the study was to determine the toxicity of the test article,
TP-415 Toner, following a 4-hour inhalation exposure (nose-only).

The test article was assigned a toxicity category according to toxicity assessment
criteria (see Appendix 1). This determination of toxicity class minimises the animal
usage.

The inhalation route of administration was chosen because it is a possible route of
human exposure. :

The rat was selected because it is a rodent species recommended by various
regulatory authorities. Background data are available.

Study dates

Protocol signed by Study Director: 17March2000  _. .~ 7~
Animals on site & experimental start date: 18 April 2000 T

First treatr..ent: - 18.May 2000

Study termination: 1 June 2000

Experimental completion date: 1June2000 .. _._ "~

The study completion date is the date the final report is signed by the Study Director.

-12-
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PROTO ”OL ADHERENCE | ST

The study was conducted in accordance with the agreed definitive protocol and one
proocol amendment. There were no major deviations from the protocol. Minor
deviations, which did not affect the integrity or outcome of the siudy, are presented in
the report.

TEST ARTICLE

The test aitcie, - black powder (toner) including 2.0% of TP-415, wa. identified as
TP-41: To.unr. The test article ' vas received at Covance as &%~

Test Artice Covance Lot a Npie: Quantity expiyDate | Dan ot wveeint
- Nrmiber e meplied () at Covence
TP-415 Toner 1 ©oul 1350 31 August2000 30 Merch 2000

When not in use the test article was stored at room temperature in the dark.

A certificate of analysis for the test article was provided by the Sponsor.

EXPRRTMENTAY nx S Hehi i :

A MALYEEIE N B LAEy AT K

Regulatory test guidelines

This study was designed to meet the known requirements of the Environmental
Protection Agency (USA) Prevention, Pesticides and Toxic Substances (7101) EPA
712-C-96-193 August 1998. Health Effects Test Guidelines OPPTS 870.1300 Acute
Inhalation Toxicity. '

Test article administration
The test article was administered by nose-only inhalation in a single 4-hour exposure
in a chamber of 40 L internal volume for the exposure. '



Covance Study Number 558/11
Final Repoit

- One group of ten rats (five males and five females) was exposed as follows:

_Limit test

This was performedata ooncentratlon of 2.14 mg/L. C— L

Group Group Nominal Chamber - Animals .
number description concentration concentration Male Female
. (mg/L) (mg/L)

1 High 179, 214 5 5

The day of exposure was followed by a 14-day observation period.

TEST ARTICLE ATMOSPHERE GENERATION ~ =

Development of the test atmosphere
Atmosphere development was conducted using the test article as supplied. Data
collected during atmosphere development are retained in the study records but not

reported.

Generation 0. ¢ test atmosphere
An Auger dust feed generator located immediately above the chamber was used to
produce the atmosphere of test article. A schematic diagram of the continuous flow
system used is shown in Appendix 1.

ATMOSPHERE CONTROL T

Exposure chamber temperature and relative humidity
The temperature and relative humidity in the chamber were monitored continuously
and recordad twice hourly.

Exposure chamber air flow
The air flow througli the exposure chamber was monitored continuously and recorded
twice hourly.

-14-
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Exposure chamber .. ygen concentration
The oxygen concerir» ion in the exposure chambter was monitored ccniinuously ard
recorded twice Lkourly

Nominal conceatr: i3»
The test irticie was weighed sefore and after exposure ic determine th- amcu.t
utilised during the exposure period.

Exposure concentration
The acwal concentration in the exposure caamber was mea wed gravimetrically
approximately twice hourly during the exposure period.

Particle size

The particle size of the atmosphere was measured prior to ~xposures, and then hourly
for each test group using gravimetric methedology. The: nass meadian aercdynasnic
diameter (MMAD) and geometric standard deviation (GSD) we:. calculs:ed for ez ip
occasion.

TEST SYSTEM

Species, strain and supplier
A sufficient number of rats of the Crl: CD®(SD)IGSBR strain were obtained from
Charles River (UK) Ltd, Margate, to provide 5 healthy animals of each sex.

Specification

The animals were ordered in the weight range 151 to 175 g and were about 5 weeks
old on arrival. They were held in stock under standard conditions of environment and
husbandry until allocated to this study. As the animals were held in stock prior to the
start of the study, the actual animal order did not reflect the protecol requirements.
Pre-exposure (after allocation) their body weight was within + 20% of the overall
mean for each sex. They were approximately © weeks old at start of treatment.

-15-
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Environment and husbandry : »

-~ . The animals were held-in stock in a single room for two weeks before transfer to the
study room. After transfer to the study, the animals were housed in a single room,
air-conditioned to provide a minimum of 15 air changes/hour and routinely
maintained at a temperature of 19 t0 25°C and a relative humidity of 40 to 70%.
Fluorescent lighting was controlled automatically to give a cycle of 12 hours light
(0600 to 1800 h) and 12 hours darkness.

Housing
The animals were housed in groups of five in stainless steel wire mesh cages of size
55 x 34 x 20 cm, floor area 1870 cm?. .-

Diet and water

Throughout the study, except during exposure, the animals had access ad libitum to
SQC Rat and Mouse Maintenance Diet No 1, Expanded, (Special Diets Services Ltd.
Witham). Each batch of diet was analysed for specific constituents and contaminants.

A certificate of analysis for the batch of diet used on this study is presented in
Appendix 5.

Mains drinking water was available ad libitum, except during the exposure period,
from water bottles attached to the cages. Sl
The dist and waisr were considered noi io have contained any contaminant at a ievei
which might have affected the integrity or outcome of the study.

PRE-EXPERIMENTAL OBSERVATIONS

Acclimatisation and heaith procedures

All animals were given a clinical inspection for ill health on arrival. They were held in
stock and acclimatised to study conditions beiore being allocated to the study. A
veter'nary inspection was performed before the start of exposure io ensure their
suitability for the study.

-16 -
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Allocation to treatment group
Animals were assigned arbitrarily, by sex, to the test group during the acclimatisation
period.

Identification of the test system
After allocation to treatment group each animal was permanently numbered by
indelible ink on the tail as follows:

Group Colour Arnimal identification numbers
number code Male Female
1 Pink 1-5 6 -10

Cages were appropriately identified with study information including study number
and animal numbers.

EXPERIMENTAL OBSERVATIONS

Clinical signs

Animals were observed for signs of ill health or overt toxicity. Animals were
observed approximately hourly during the exposure period and for the remainder of
the exposure day. They were observed daily during the remainder of the study. An
individual record was maintained on the clinical condition of each animal.

Morbidity and mortality
All animals were examined at the beginning and the end of the working day to ensure
the animals were in good health.

Body weight v
Individual body weights were recorded immediately before and after exposure on
Day 1, and on Days 2, 8 and 15 of the study and before necropsy.

-17 -
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-~ "TERMINAL PROCEDURES

The following procedures were applied to all animals killed at the end of the study:

Necropsy

At the terminal kill, the animals were given an intraperitoneal injection of sodium
pentobarbitone. Following exsanguination, a full macroscopic examination was made
under the general supervision of a pathologist and all lesions were recorded. The nasal
cavity and respiratory tract were examined and any irritation assessed.

Histopathology -~
Samples of all gross lesions were fixed in the appropriate fixative and retained
without further processing.

DATA EVALUATION

Any signs of toxicity and mode of death were assessed. Data were processed, where
appropriate, to give group mean values and standard deviations.

No further statistical analyses were performed.

-18-



(- N
[+ ]
(-]

Covance Study Number 558/11
Final Report

RESULTS

Atmosphere control  (Table 1)
Exposure chamber temperature and reiative humidity
The chamber temperature recorded for the treated group ranged between
19 and 20°C and the relative humidity ranged between 45 and 47%.

Exposure chamber air flow
The flow rate was 16L/min throughout the exposure, and there were
approximately 24 air changes/hour.

Exposure chamber oxygen concentration
The oxygen concentration was betv..:en 20.5 and 20.9%.

These values were considered to be satisfactory. The recorded temperature of 19°C,
was considered not to have affected the interpretation or outcome of the study.

Measured exposure chamber atmosphere concentrations (Table 1)
The mean concentration of the generated atmosphere was 2.14 mg/L with a standard
deviation of 0.56 mg/L. and individual values in the range of 1.27 to 3.11 mg/L. The
corresponding nominal concentration was 17.9 mg/l.. The efficiency of

was 12%.

anaratisan
AARd CALaNIEA

&

Exposure chamber particle size analysis (Table 1)

The median value for the mass median aerodynamic diameter (MMAD) of the
particlies in ihe atmosphere for the various groups was 7.79 pm. The corresponding
value for ‘he geometric standard deviations was 3.28. Sampling of atmospheres
generated during atmosphere development indicated the that the particle size was
routinely in the range of apprcximately 5 to 8 pm with two values of 1.37 and
2.94 ym. Given the number of larger MMAD values, the generation of these latter
two values was considered random and consequently demonstrated that the
atmosphere could not be controlled consistently at these lower MMAD values. Since
the particle size obtained during the animal exposure was the smallest practically
possible, it was considered that the animals were adequately exposed to the test
article.

-19-
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 Mortality

There were no deaths.

Clinical observations (Table 2) _ o
The observations noted on the day of exposure were wet and stained fur. Of these
findings, only stained fur persisted until Day 3. There were no clinical observations
for all the animals from Day 4 until the end of the observation period.

Body weight (Figure 1, Table 3, Appendix 2) o
Over the observation period, all animals gained weight, following a brief expected
weight loss attributed to the exposure and associated restraint procedure.

Necropsy (Appendix 3)
At necropsy there were no observations suggestive of an effect of treatment. -

Acute median lethal concentration

As there was no mortality, the acute median lethal concentration and its fiducial limits
were not calculable. However, it can be concluded that the 4-hour acute median lethal
concentration (LCsg) is greater than 2.14 mg/L.

Toxicity assessment classification (Appendix 1)
Under EPA OPPTS 870.1000 guidelines, the test article is classified as Category I'V.
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CONCLUSION e DT

A single exposvre to the test article, TP-415 Toner, at an atmosphere concentration of
2.14 mg/L for 4 hours was well tolerated and did not result in deaths. As no deaths
occurred, it can be concluded that the i-hour acute medium lethal concentration
(LCso) is above 2.14 mg/L. *'nder EPA OPPTS 870.1000 guidelines, the test article is
classified as Category I'V.

-21- -
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FIGURE
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Figure 1
Group mean body weight as a percentage of pre~exposure value
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TABLES
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Table 1
Individual ad group mean inhalation data
Group 1
= T Time Charmber conditions Particie size
point Chambex . . _
{min into Temperature Runddity Oxygen Air flow . concentration MMAD GSD
(*C) (%) (%v/v) {L/min) (g /L) { )
0 15 Iy 20.5 T 16 . .
23 1.73 A
30 20 47 20.8 h 3 -
36 9.88 3.35
50 2.22 ST N ) Tt
60 20 47 20.8 16 : e e
80 2.24
20 20 46 20.8 16 . -
99 8.15 3.20
210 1.93 To. T omuimee
120 20 46 20.7 16 . . -
140 1.27 e
150 20 L6 20.9 16 .- 2.83 L LT
161 T . - .. 7.42 7.44
170 2.17 -
180 20 a6 20.9 S 16 .
200 3.11
21¢ 20 45 . 20.6 © 16 :
216 5.67 2.€4
223 ) 1.80 - o
240 19 45 T 20.5 16 i . .
Mean 20 46 20.7 18 2.14 7.79% 3.288
sp a - 0.2 Y 0.56 . T

Nominal concentration {mg/L} = 17.S
MMAD = mass median aerodynamic diameter
GSD = geometric standard deviation

# median value

Particle size data cbtained during atmesphers Jzvelwupment:

MBD sD

2.94 6.55 ~
5.60 s.e3 -
6.15 2.91

1.37 9.24

5.52 3.7 . Wr,,
7.51 4.2
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T Table 2

Group summary of clinical signs

Group signs of Nurber showing Number showing sign on day of cbeervation: ° oot
and sex  reaction sign during 2 3 4 5 6 . 7. . ® s .
day of . : 2 -7
exposure N .=
M Neormal R _. 5 5 s 5 5 . _
Fur - staining, body L) - ~ e -
Fur - staining, hesd S L] L] - oToLA v
Fur ~ wet, body 5 -
Fur -~ wet, head 5
Tail - staining 5 R
1F Normal i .5 5 5 5. .5 -
Fur ~ staining, body s -1
Fur - staining, head -85 S 5 . "
Fur - wet, body 5 o -
Fur - wet, head ) . '_ -
Tail - staining - - 5 .. i . S
Group gigns of Number showing sign on day of cbeecvation: __ | ) K
And sex reaction ) 10 11 . i2 13 ie 15 ) . T
™ Normal 5 - S 5 .. 5 .5 5. .°8.. -
1F Normal . S 5 5 . -} $ .5 __5. . PR
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Table 3
Group mean body weight as a percentage of pre-exposure value
Group % Pre-exposure on Day: _ . -
and sex i 2 8 18 - )
Pre-exposure Post-exposure _ T
M Mean 100. . - 97 108 11
sD o 1 ) 1 Tz e
iAF  Mean 100 94 %6 162 104 , _
sD ) 1 2 1 ) - T3 . -
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Appendix 1
Inhalatiou procedures

Generation of Test Atmosphere
An Auger dust feed generator located immediately »*ove the chamber and supplied
with compressed air was used to produce the atmosphere of test article. —

The atmosphere was introduced into the top of a cylindrical aluminium chamber of
approximately 40L internal volume.

The test atmosrhere was filtered using a cartridge particulate filter, exhausted to the
outside of the b: .iding and vented.

ATMOSPHERE CONTRCGL

Exposure chamber temperature and relative humidity

The temperature and relative bumidity inside the exposure chamber were monitored
using a digital thermometer with a remote probe located inside the chamber and a hair
hygrometer located in the exhaust duct of the chamber.

Chamber air flow .
Chamber air flow was monitored continuously using flow meters throughout the
exposure period.

Exposure chamber oxygen concentration
The oxygen concentration inside the chamber was monitored using an oxvgen
monitor incorporating a remote sensor.

Nominal concentration

Nominal concentration is defined as the amount of test article released per minute
from the generator divided by the airflow per minute passing through the exposure
system. The nominal concentration of the test article in the exposure chamber was
calculated as shown:
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g I IR =___ weight of test article used (g) [ 3]
Nominal concentration (mg/L) hamber air How (L/min) x duration (min) x|10

Where [10°] is the conversion factor, changing g to mg -

Exposure concentration :
_Samples were obtained during the exposure period. The concentration of the test
article was determined gravimetrically. The atmosphere was sampled by drawing a
known volume through a glass fibre open face filter positioned at a site representative
of that occupied by the external nares of the experimental animals. The filter was
weighed before and after sampling and the measured concentration of the test
atmosphere was calculated as follows:

. ., . - total weight gain (g) i [ 3]
Gravinietric concentration (mg/L) = samphing air fow (L/min) x duration (min) x|10

Where [10°] is the conversion factor, changing g to mg

Exposure chamber particle size analysis
The particle size was determined using an Andersen 298 Marple Cascade Impactor,
with nine separaiion siages corresponding o cut ofi himiis of 0.52, §.93, 1.55, 3.56,
6.00, 9.80,14.80, 21.30 and 100 um. The samples were obtained hourly over a penod
of one minute at each exposure period.

The cumulative percentage by weight of test article collected at each successive stage
was plotted by computer as a probability value against the logarithmic value of the

upper class limit of that stage. Weights collected at stages corresponding to mass

median aerodynamic diameters of 21.30 and 100um were combined and the stage re-
identified. The point at which the cumulative distribution line crossed the
50 percentile was the estimate of the mass median aerodynamic diameter (MMAD).
The Geometric Standard Deviation was also calculated.

-30-. .
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Figure
Schematic representation of exposure system

KEY

A - 40L volume ADG riose-only exposure chamber

C - Auger dust feed motor control

D - Auger dust feed

E - Dust carrier air supply flow meter

F - Pressure gauge -

G - Breathing quality air supply

H - 20”long, 3.0pm pore size, particulate filter

I - Humidity meter housed in polycarbonate
cylinder

J - Chamber exhaust air flow meter

M - Exbaust source

N - Temperature sensor and digital display

O - Oxygen meter sensor and digital display

P - Chamber atmosphere sampling port

R - Pressure gauge

-31-

S - Venturi

T - Cyclone air supply flow meter

V - Ventur: air supply flow meter
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Toxicity assessment criteria

The data obtained in the single dose inhalation study can be compared with the
proposed toxicity classification below: .

Environmental Protectioni Agency (USA), Prevention, Pesticides and Toxic Substances
(7101), EPA712-C-98-189 Angust 1998, Health Effects Test Guidelines
OPPTS 870.1000, Acute Inhalation Toxicity Testing — Background

—Toxicity caiegory by inhalation LCs0 (mg/L)
1 £0.05 e -
I >005-05  _ L im -
o >0.5-20
v >20
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Appendix 2 N
Individual and group mean body weights
Group Animal Body weight {(g) on Day: . .
and sex number - - 2 ] 15 ] .
Pre—exposure Post-exposure .
iM 1 386 362 373 408 - 435 .
2 342 328 333 357 377 . -
3 344 328 334 362 381 .
4 320 . 305 309 334 359 oo
5 351 33D 336 366 381 s
Mean 349 330 337 365 387 . —
SD 24 20 23 27 29 —
1F 6 263 . 248 259 . 269 - 287 -
7 263 247 255 269 277 .
8 229 . 213 o222 229 233 L
9 235 222 . 223 242 243 I
10 246 231 233 248 252 s
Mean 247 232 238 251 258
SD 16 15 18 17 23 R

|
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) Appendix 3
Individual necropsy data
Group 1 - - .
Animal nurber and sex M 2 M M SM 6F IF 8F 9F 10F
NECROPSY
Animal not remarkable (NR} NR NR ©NR NR NR NR NR NR NR
Lung - red focus: post caval lobe P
- rad focus: right middle lobe )4
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Appendix 4
Sponsor’s certificate of test article analysis

@ HODOGAYA CHEMICAL CO., LTD.

To whom it may concern :

CERTIFICATION OF ANALYSIS

November 30, 2000

We hereby certify that following commodity have been duly inspected
by us and found to be in full conformity with our standard quality.

Sample Name TP-415 TONER : -
Ex-Factory Date March 20, 2000
- Lot No. 001 o S
Quantity 1.86 Kg _
[ ITEM TEST RESULTS 3
Appearance Black powder

TP-415 Content Matter (%) 3.0

Acrylic Polymer %) 892.0
Carbor Black (%) 5.0
Particle Size (&£ m) 10.0
- TG (C) 630 B
Melting Point (C) 114.0
Water Solubility (%) None
SRWWRRREEEEES
$ RLHErITREEH HODOGAYA CHEMICAL CO., LTD
HODOGAYA CHEMICAL CO_, LTD. ) -,
F212-8588 NUGHTERIEIEI66—2 _
862, KORTKAWA. CHO, SATWAL-KU, KAWASA(I-SHI, 212-8588, JAPAN General Manager

Imaging Materials Div.
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Nutzient
Hoisture
Crude Fat
Crude Provein
Crude Fibee

Calciun
Phosphorus
Sodium

Potassium
Hagnesium

Ixon
Copper -
Haunganese

Vicamin A
Vitamin €
Vitaain C

Appendix 5
Certificate of diet analysis

- Pa
T

FRODUCT: RNI (E) 3QC

FRENIX RATCH NO: 933

10.9

3.2
13.3

5.2

4.7
0.74
0.56
Q.27
0.43
0.76
0.18

14t
1%
&5
25

4.9
43

Found Analysis

Signed @JJ

2000

Dated

®

......-.--.-.

Contaminamt Found Analysis
2z Fluoride [
t 3 Mitzete as NaNO3 37
z Mitrite as Mad02 1.9
3 Lead 0.33
X Azsenic Mon Detected
3 Gadmium Roa Detected
x Mercury Non Detscted
z Salenfum 0.07
z
z
2 Total Aflatoxins Ron Detected
ng/kg
ug/kg Total P.C.B * Non Petectad
ag/kg Total D.T.T Non Dotected
og/kg Dieldrin Kon Detected
Lindane Non Detected
Heptachlox Non Detected
Malathion Non Datacted
Tesan Yiskls
iuw/g Organisms x 1000 Non Detected
og/xg
s/ Nt xTao 9
Sslmonsllae
Species Non Detected
Bectertaceas Non Detected
Escherichia
Coli Noa. Detected
Fungal Units Non Detected
Antibietic
Activicy Non Detected
@D woww nummon
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Specnal Quality Control Certificaté of Analysis

BATCH NO: 6406

$ides 4 TIITEY

per grm

per grm

per grm

per gxw

pex grm:
per gYm

DATE OF NAMIFACTURE: 15-DEC-99

Limit of
Detection

1.0 wg/kg
1.0 mg/kg
1.0 sg/xg
0.25 mg/kg
0.2 wmg/kg
0.05 wg/kg
0.01 mg/kg
0.05 ng/kg

1 acg/Xg
eng of
B1.B2,61,G2

10.0 wcg/kg
10.0 meg/kg
10.0 meg/kg
10.0 mcg/kg
10.0 acg/kg
20.0 meg/kg

1000/g
100/g
Abaent in
m.:n
Absont in
20 gm
Abgent in
20 gxm

Absent in
20 grm
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Study protocol

Definitive Protocol

Study Title

Data Requirement

Study Dirmctor
Sponsor

Study Moniter

Tost Facility

Covance Study Number

Page Number

TP-415 Toner: Single Exposure (Nosa-only)
Toodcity Study in the Rat

Environmental Protection Agency {(USA)
Provention, Pesticides and Toxic Substances
(7101) EPA 712-C-96-193 August 1598. Healith
Effects Test Guidelines OPPTS 870.1300 Acute
inhalation Toxicity

N M Shepherd

HODOGAYA CHEMICAL (USA), INC.
123 Main Strest

White Plains

N.Y. 10601

USA

Mr K Kashima

Hodogaya Chemical Co., Lid.
66-2 Horlkawa-cho

Saiwai-ku

Kawasaki-shi 212-8588
Japan

Covence Laboratories Lid
Otley Road, Harrogate
North Yorkshire HG3 1PY
ENGLAND

55811

1of18
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INTRODUCTION

The objective of the study is to determine the toxicity of the test article,
‘TP-415 Toner, following a 4-hour inhafation exposure (nose-only).

The test article will be assigned a toxicity category according to toxicicy assessment
criteria (see Appendix 4). This determination of taxicity class minimises the animal
usage. The data obtained may not permit computation of the medizn lethal
concentration but where possible this will be estimated.

The route of administration by inhalstion has been chosen becsuse it is a possible
route of human exposure.

The rat has been selected because it is a rodent species recommended by various
regulatory suthorities. Background data are available. —
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TEST ARTICLE
The test article is idemified as TP-415 Toner.

The Sponsor will provide as much information as sossibie on the physical
appearance, known hazardous propertiss, puritv, stabiliy and a date of expiry. A
sample for archive will be the resporsibility of the Sponsor.

Whet: not in use, the test article will be stored in a sea’ed container, at room -
‘emperature in the dark.

Any vehicle control used will be recerded in the study records.

Atfter the issue of the Snal report of the study, any remaining test afticle will be
disposed of according to the Spoasor’s instructions using standard procedures, e.g
rerarn io the Sponsor or incineration. Costs useocieted with disposal n:sy incur an
additional charge, but this would be discussed with the Sponsor prior to the test article
disposal. - .

EXPERIMENTAL DESIGN

Regulatory test guidelines

This protoco! is designed to meet the known rexuuireinents of the Environmental

Protection Agency (USA) Prevention, Pesticides and Toxic Substances (7101) EPA

712-C-96-193 Angust 1998. Health Effects Test Guidelines OPPTS 870.1300 Acute

Inhalation Toxicity. - N

Exposure to the test article

The test article will be administered as a single 4-hour exposure via inhaletion (noss-

only) in & chamber having a volume of approximately 0.040 m” and being constructed of -
alumininm and glass. A schematic diagram of the exposure system is in Appendix 3.

-32-..
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Expssure level

Limit study ~ The exposure conocsntration will be approximately 2 mg/L for 5 males
sud 5 females exposed simultanecusly for 4 hours. Animals will be observed for
14 days after the exposure for signs of clinicsl toxicity and morbidity.

— — - . R
o domrgien, TEL Meta P -
2 s s . -
If significant abnormalities remain after 14 days observation the Spomsor will be -

consulted regarding the requirement to extend the cbservation period. Following
discussion with the Sponsoc, if the observation period is extended, the Study Director
will prepare a protocol amendment and a cost estimate.

TEST ATMOSPHERE

Genmtlonof&emmupl&e

An appropriate method of generation of the test atmosphere will be chosen in order to
produce a respirable aerosol with a particle size of between 1 and dum, as
documented in the EPA OPPTS 870.1300 test guidelines. The test atmosphere will be
generated from the bulk test article a3 supplied by the Sponsor.

Exposure chambor temperature and relative humidity

The temperature and relative bumidity in the chamber will be monitored contimously
and recorded twice hourly. The target temaperature and relative humidity ranges will
ha 20 tn 24°C and 30 1o 70%. remectively. Values cuiside these ranoes can eccur and

any deviations will be recorded in the study notes.

Exposure chamber alr flow
The air flow through the exposure chamber will be monitored contiruously and
recorded twice bourdy. There will not be less than 12 air changes/hour.

- 40 -
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Exposure chamber exyges concentration
The oxygen concentration in the exposure chamber will be monitored and recorded
twice hourly. The oxygen level will not fall below 2 minimum value of 15% viv.

Nominal concentratien
The test article will be weighed before and after exposures to determine the smount
utilised during the exposure period. . R

Exposure concenfration
The actual concentration in the exposure chamber wifl be measured gravimetrically
approximately twice hourly during the exposure period.

Particle size

The particle size of the stmospheres will be measured prior to exposures, and then
hourly for each expojure group using gravimetric methodology. The mass median
aesodynamic diameter (MMAD) and geometric standard deviation (GSD) will be o
calculated for each cccasion.

TEST SYSTEM

Species, strain and supplier
Sufficient rats of the Cet CD®(SD)IGSBR . strain will be obtained from a recognised
supplier in order to provide enough healthy animais of each sex.

Specification

The snirnals will be obtained as young adults of about 49 days of age on arrival. Each
sex ordered in a 15g weight range with mininum body weight for males of 240g and
for females 180g They wiil be preferably no more than 12 woeeks ald at stast of
exposure.

-4] -
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Exvireament

The animals will be housed in a single room, sir-conditioned to provide a minimum of
lSﬁrW.Wy.tbwmdmhuﬁditywﬁﬂbe
1910 25°C and 40 fo 70%, respectively. Fluorescemt Eghting will be ocoatrolled
autometically to give a cycle of 12 hours light (0600 to 1800) and 12 hours dark.

The animels will be housed in groups of five in stainless steel mesh cages of size
$5 x 34 x 20 cm, ficor ares 1870 cm™.

Dict and water
Wnthmﬂy.the-ﬁmﬂswiﬂhwemadﬁb&mtosqcnnmde
Maintenance Diet No 1, Expanded (Special Diets Services Lid. Witham). Each batch
of diet is analysed for specific constituents and comaminants. Typical values are
prosented in Appendix 1.

Mﬂmmﬁﬂhmﬁdﬂdli&mﬂmwwnuinssymwmga
mmhpcbdhqnymwmwﬁcmryﬁdmu&m
prescated in Appendix 2. L ) _ o

Wﬁlemhdhmnﬁmkwﬂlwhwmmfcdmdm.m
eommimnunupcaedmbeprmindicorw«uhvelswhichmight
interfere with achisving the objective of the study.

ANIMAL HEALTH AND WELFARE

Allprwedmumbemiedanonﬁvemimbuputofﬁsandywmbewbiwno
the provisions of United Xingdom National Law, in particular the Animals (Scientific
Frovedures) Ak, 1985 - -

In order v monitor the welfare of an individual or group of animals, additional
observations ta those already detailed may be instigated at the discretion of the Study
Director. In cortain instauces this may include treastment as advised by a Covance
animal welfiare veterinary surgeon.

e
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PRE-EXPERIMENTAL PROCEDURES

Acclimatisatien and health procedures
Alllm'mzlswillbea'venadinialinspeuionﬁorillheahhonmivtl They will be
acclimatised for 2 minioum of 5 days and a veterinary inspection will be performed
before the start of exposure 10 ensure their suitabilivy for study.

Allocation to treatment group

Animals will be assigned arbitrarily 1o the exposure groups duzing the acclimatisation
pd&WhaWthewﬁjnvﬁnioninuﬁmﬂsorbctweenwslmwnm
exceed & 20% of the mean weight.

Treatment group positions in the cage battery will be assigned arbitrarily.

Identification of the test system | M
The animatls will be individuslly identified by tail marking with indelible ink as

follows:
Limit study
Grosp Group Animals/group
anmber codes Male Feoyale

1 Pk 1-5 5-10

Cages will be appropriately identified with stady information including study number
and animal numbers.

EXPERIMENTAL OBSERVATIONS

Clinical signs

Animais will be observed for signs of ill health or overt toxicity. Animals will be
observed approximately hourly during the exposure period and for the remainder of
the exposure day. They will be observed daily during the remainder of the study.
Additional observations mey be undertaken at the discretion of the Study Director or

-7
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the obeerver. An individual record will be maintained on the clinical condition of each
snimoel.
Morbidity and mortelity

All animals will be ¢xamined st the beginning and the end of the working day to
ensure the animals ae in good bealth. Any animal which shows marked signs of ill
health msy be isolated. Moribund animals will be kilted and necropsied.

Body weights
Individual body weights will be recorded before and afber exposure on Day 1, on Days 2,
8 and 15, and before necropsy.

TERMINAL PROCEDURES

Nma-dmmrnm;-
All animals including decedents will be subject to necropsy.

An intrsperitoneal sodium peantobarbitone overdose will be given prior to
exsanguination and a full macroscopic examination will be performed under the
amlwﬂmofawmmhmmmnummmmulum
and respiratory tract will be examined and any irritation assessed.

Sarples of all gross lesions will be preserved in the appropriate fixative.

Histology

No histopathological assessment of tissues will be undertaken in the first instance.
However, exposure-related lesions identified macroscopically from apimals that
survive 24 hours or more will be considered for histopathological examination. The
Spounsor will be conmulted to see if histopathology is required. If histopsthology is
mummsmmmlmamﬁmmamlmmr
histopathological assessment of tissues is undertaken this may be in an additional time
frame. Microscopic examination of the nasal cavity will not normally be performed as
the opening of the nasal cavity for the macroscopic examination disrupts its internal
structures.
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DATA EVALUATION

Any signs of toxicity and mode of death will be assessed. The data will be processed
where appropriste to give group mean values and standard deviations.

GOOD LABORATORY PRACTICE COMPLIANCE

The study will be performed in compliance with the United Kingdom Statutory
Instrument 1999 No. 3106, The Good Laboratory Practice Regulations 1999 and the
OECD Principles on Good Laboratory Practice (revised 1997, Issued Jan 1998)
ENV/MC/CHEM(98)17

All procedurcs will be performed in accordance with detailed Standard Operating
Procedures. The records to be kept for this study are indicated in the appendices.
Wherever appropriste, any change to this protocol will be made by an amendment
issued in agreement with the Sponsor.

Protocol review, in-life and repo:t audits will be performed in accordance with
Standard Operating Procedures laid down by the Covaace Quality Aasurance
department.

In the event of inspection by an cutside authority, the Sponsor will be consulted
before the inspectors are permitted access to any of the study records (unless requicred
by law or regulation).

The Sponsor will be informed promptly of any significant findings and issued
progress reparts at appropriate intervals.

Following completion of the study a daeft report will be issued. Client comments
should be supplied for inclusion into a final document within six months of receipi of
the draft document. In accordance with requirements of the UK Medicines Control
Ageocy GLP Monitoring Authority, if no client comments are received within six
months of issue, the report will be finalised. Any further changer after this time will
be addressed as an amended final report and may result in additional costs.
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ARCHIVE

All primary data, or suthenticuted copied thereof, specimens and the final report wi”!
be retained in the Covance laboratorios Limited archives for ten years after
submission of the final report. At this time the sponsor will be contacted to determine
whether the data should be retumed, retained or destroyed on their behalf Sponsors
will be notified of the financial implications of each of these options at that time.

Specimens requiring storage deep frozen sre specifically excluded from the sbove.
‘These will be retained for as long as the quality of the material permits evaluation but
for 10 Jonger than three months after issue of the final report. The Study Sponsor will
be notified of the intemt to destroy samples and any financial implications before
specimens are destroyed on their behalf.

-10~-
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DIET SUMMARY YEAR ENDING 31 DECEMBER 1999 -
REM No 1
i — Mesn SD -
Moishere % 103 [X3 -
Crudc Fat % 3.3 o4
Crude provein % 15.1 [ X2
Crude Fibee % 4.6 o4
Ash % 4.3 03
Calcihun % 0.70 0.09
Phoaphorus % a.52 0.03 -
Sodiom. % 024 0.0t
Chlaride *% 0.38 0.03 -
Potassium % 0.76 0.11
Magaesizan % 0.18 0.01
Iron mg/kg 142 20
Copper mpke 10 1
Mangsnce ng/kg 58 é
Zioc og/kg 50 s
Vitamin A g 4.5 1.5
Vitamin E mg’kg 2 17
Loommingnty _
Flooride mg/kg 7 2
Nitwte as mp/kg 23 10
Nitrite a5 NaNO2 mp/kg 22 0.4
Lend me/kg 027 0.33
Avsenic mg/kg ND ND
Cadmitn mg/kg 0.08 0.03
Mexexxy mg/ky 0.00 0.01
Sclenjum mgkg 0.10 0.06
“Total Aflstoxing megikg ND ND
Total PCB meg/kg ND ND
Tatal DOT mcp/Xg ND ND
Dickkin mog/ky ND ND - - -
£ sndane meofie ND ND
Heptachicr meg/kg ND ND
Mainthion meg/ky ND ND
Total viable crgamizsms  x 167 psy 0.3s a.86
Mesophilic yporcs x10% perg 3.94 4.51 -
Salmonelise specics Py ND ND
Ente: o Bacteriasccac perg ND ND
in ooli perg ND ND
units perg 35 36
Antiblodic sctivity ND ND
ND = Nou detected

-11- -
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AFPENDIX 2 _
SUMMARY OF WATER ANALYSIS - 1999
Covance water " wwaplod 2 ofuse weler) — i
3 N P_é —Raoge Eian N
Onmdnctivity 20c vSim 1-156 141
70-78 7.3 o
Teebidity FTU <015 -6.00 <042
Nirnte mg/L NO3 <100-604 <371
Niarica mefL. NO2 <0.010-0.145 <0.014
Nitrogen samagisral /L NH4 <0.04 <0.04
Eom wp/L Fe < 10-566 <92
Almniniorn g/l Al < 10 -245 <%0
Manganese ug/L Mn <317 <4
Colour Tyoe Hazen <2-63 <33 -
Aldkin ugyl <0.005 <0.005
nm'g) L <0010 « 0010
wl «<0.008 <0.003
Endein /L <0030 <0020
HCH - gaoma g/l < 0.008 <0008
Copper gL Cu < 10-606 <89
Lead pyLPb <05-270 21
2ime ug/l.2a <20-321 <49
Chlorids my/L. Q0 <50-172 <149
Sulphate mg/L S04 <02-32.3 <I77 _
Calciam =g/l Ca <20-143 <125 _ 3
Magnesion mgsi. Mg <0.10-3.31 <220
Sodium mg/lLNa < 1.00-13.00 <10.7%
Potasaien o X <0.20-1.63 <139
Fhosphoros g P < 100 - 1090 <925
Hardases totad my/L. Ca <10-19 <18
Alkalinity towl mg/L HCO3 <3.0-269 <154
Total colifoems Wol100m! [] ]
Fascal coliforms No/100mml [ 0
Becherichia soli Na/100el ] [}
Chilcrine Bee wgl. Q1 .05 - 005 <005
Chloriae mg/L C1 <0.05 -0.1%8 <007
Calonies | day 3% No/ml 0 - 2600 68
3 b -3 Nodmi 0 - 4080 144 ~
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APPENDIX 3

SYSTEM FOR NOSE-ONLY EXPOSURE

N

0

H > Q
Air supply ¥ - Relative humidity
Aerosol generator Lygrometer
Diluent air cyclone inlet M - Animal holding tube
Atoospness Siitax M-~ Retmasmhare mawmling port
Animal exposure stage P - ©; and temperature sensor=

Armosphere outlet port
Q -~ Flow metex
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APPENDIX 4
TOXICITY ASSESSMENT CRITERIA

The data obtained in the singie exposure inhalation study can be compared with the

Environmental Protection Agency (USA), Prevenation, Pesticides and Toxic Substances
{7101), EPA712-C98-189 Augusmt 1998, Health Effects Test Guidelines
OPPTS 870.1000, Acute Inhalation Toxicity Testing — Background

Ty ey by A TR
I £0.05
n R >005-0.5.
m - >05-20
v >20
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APPENDIX S

STUDY RECORDS
The following study records will be routinely maintained and will include but may not
be Timited to the following:
Definitive protocol Animal house experimental procedures,
Protocol amendsoeat(s) observations and recording as listed in
File notes(s) the protocol
Study schodule
Study correspondence The following data will be maintained if
Any despatch/receipt of samples from the analyses are required by protocol and
Covance performed by Cavance:
Dispensary mformation pertaining to: - Inbalation chemistry
Test article receipt Macro/micro pathological observations
Test article description and recording as specified in the protocal
Tes article usage
Test article disposal . Statistical analyses (if appropriate)
Preparation of dosing formulations
(if appropriate)
Animal bouse information pertaining to: . .- -
Dict batches used
Dict and water analysise
Supplier's animal data
Acceptability and randomisation
of animals

Details of experimental environment

» - central records maintained

-15-
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APPENDIX 6
STUDY REPORTS

Draft veport
An unaudited draft report will be issued for the study Sponsor's comments. The report
will be prepared to comtain the following information: -

The name and address of the testing facility/s and the location of all raw data and fioal
report.

The objectives and procedures stated in the approved p-otecol ischuding any
amendments made to the original protocol and any unforeseca circumstances which
may have affected the quality or integrity of the study.

The identity of the test and control substances, by name or code number, their quality
«Mdmdmmwmbemcmdfmmm
mmﬂdmwwmmvmwmndmdoukvd;m
frequency and duration of dosing.

The supplier, species, m@mammmmmmwwﬁm
The reports of the individual scientists involved in the study.

Data collected and pertaining to the observations as indicated in the protocol wall be
presented in the report unless considered not appropriste by the Study Director. In
these circumstances & textual comment will describe any cffects, relatioaship or
. - PP

SOWCREIT LI WIS S W SEENgy.
Olhudmnaspeqﬂdmﬂunmm(e.g.dmmhdbythSpomoror
suppliers) may be reported where appropriate.

Final report

The final report will be produced on paper (2 bound, 1 unhound) following quality
sssurance evalvation of the complete draft report. In addition to all the details
described for the draft report it will contain the Study Directors signature, other

-16-
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scientists involved in the study as authentication of the report and & statement that the
study and the report have been subject to quality assurance evaluation.

Electronic rejsorts

An electronic copy of the final report above may be made available on reqrrest from
the Sponsor. The study report’s will be provided in PDF format unless agreed
otherwise by Covance before the start of the study. Reporns requiring specialised
Sponsor formats/alternative conaputer software packages may be possible on request
from the Sponsor but may invc've extva time and cost.

It should be noted that an electronic fina? report will be despatched only at the request
of the Sponsor and will couain, to the best of cur knowledge, a full copy of the
avaiisble information presented in the original and verified hard copy of the final
report. However, the electronic copy will not be subject to quality assurance approval.
Covance will accept no responsibility for subscquent operations carried «an on this
electromic information, or copies thereof, afler despaiched to the Sponsor.
Furthermore the electrenic copy will be scanned by Covance prior to dispatch for the
presence of computer viruses; however, we advire the Sponsor to recheck this prior to
accessing as no wasranty cai be given as to its being virus-free.

«17 -
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APPENDIX 7
RESPONSIBLE PERSONNEL
Study Director N M Shepherd
Deputy Study Divector A C Gibbs
Hsad of Pathology ¥ Glaister
Head of Statistics C Gardner
Inhalation Chemistry B Canham
Formulations B Halliday
Animal house supervisor J Gladstone -
Animal health and welface A Basbord
Necropsy = I Wilking
Histology S Brogden
Data i N Darwent
Head of Quality Assurance S White
Proposed Dates
Agimals onsite &
Experimental start date April 2000
First treatment Apcil 2000
Study termination April / May 2000
Pathology completed & ~
i date April May 2000
Draft report Jume 2000

A change to the Study Director will be documented by protocol amendment, other
changes to personnet or dates will be documented in study records.

Distribution

Persomnel above. Animal House Supervisor (2 copies). Manager AHS.3. Resource
management. (scheduling). Resocurce management (costing). C Springall.

-54-
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APPENDIX 8
PROTOCOL APPROVAL
Director
Hodogaya Chemicals (USA), Inc.
~ 7 B gpilowol /P rFaeed 2o
N'M Shepherd Date T - -
Study Director
Covance Laboratories Lid
Aeet N Mag oo
B Everett BSc CBiol FIBiol Date -
Head of Toxicology Stady Directors
Covance ories
: 17 Plod 2000 )
s . Biol MIBiol Date =

Head, Ethical Compliance

Deputy Home Office Project Licence Holder
Project Licence Number:PPL 60/2100 (1)
Covance Laboratorics Ltd
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Protocol Amendment

Deta Requiremant

Study Director

Test Facility

_ Sty Numi
Amendment Number

Page Number

TP-416 Toner: Single Exposure (Nose-only)
Toxicity Study in the Rat

Environmentast Protection Agency (USA)
Prevention, Pesticides and Toxic Substances
(7101) EPA 712-C-66-183 August 1958. Health
Effects Test Guideiine OPPTS 870.1300 Acute
Inhalation Toxicity

N M Shepherd

HODOGAYA CHEMICAL (USA), INC.
123 Main Street, White Plains

N.Y. 10801

usa

Mr K Kashima

Hodogaya Chemicat Co., Lid
68-2 Horlkawa-cho
Saiwal-ku

Kowssaki-ahi, 212-8588
JAPAN

Covence Lsboratqries Lid

Otley Road, Harrogate

North Yorkshire HG3 1PY : -
ENGLAND

55811
Amendment Number 1

10f3

COVANCE
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Ci Stody Namber: 558/11
Prosocol Asnendnyent Narobes: |

The following amendment documents revisions to the protocol to document the
Sponsors request for the storage of & sample of the test article.

TEST ARTICLE

The protocol requires the test article to be disposed of in accordance with the
Sponsors inswructions using standard procedures. At the request of the Sponsor 20g of
the remaining ‘TP-415 Toner (Covance dispensary number CHD 0343/00-0558) will
retained by Covance. Harrogate for a period of 2 years. The remaining test article will
be discarded.
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Covauce Study Number: $58/11

Tty

¥ t Amendment Nomber: §

A o a A

Dt
Séction Manager - Inhalation Toxicology
Covance Laboratories Ltd

LAST PAGE

~S8-



m
Q
o

CERTIFICATE OF AUTHENTICITY

THIS IS TO CERTIFY that the microimages appsaring on this mlcraﬂi:-h- are accurate
and complets reproductions of the records of U.S, Environmental Protection Agency
_ documants as delivered In the reguiar courss of business for microtiiming.

Dala produced O a\

DR DA

{Month)

Place__ Syracuse

{Oay) (Year) Camer Jperatar

New York

(City)

(State)

AMTEK

Corp




