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Attached for your review and reconds, is a copy of a Texicity Study done by Covance
Laboratories Ltd of N. Yorkshire, England in August 1999,

The study was perfarmed on test article, TP413.

If you have any questions or need further information. please ket me know.
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HODOGAYA CHEMICAL (U L YINC.

™~

’ ;\;aomicﬁi Nakashima

Deputy General Manager

3
2

10
Y

24315 555
de
23

y



)

!

&
R
8
..47
4
:
|
)
i

TSCA HEALTH & SAFETY STUDY COVER SHEET - revised 52596 @
TICA 338 FEATTS:

O CHECK IF THIS PAGR WWWW@) @
Mmmmmmmuﬁ&e i the spprapciae SECoR {3 Comame CB.
Sabaoit 0 smntized cover shaet with CBI dslered. Mack the saniviaed copy, "Poblic Display Copy® in the heading.

1.0 STBMISSION TYPS 0 Copone =

ca(d} X3e) a c4 < OTHER: Specify,

O Initial Submizsion. T Felloweup Sobmmission = Final Repert Sabnission,
hmEPASuhnmthc.xﬂefmcw Docicet Naember. i€ sy 2
O contimamion: choct steched emerarr—
2.1 SUMMARY/ABSTRACT ATTACHED 2.2 SUBMITTER TRACKING 23FOREPAUSE ONLY
(miy be rexpuired for 3(e): optiona! for §4, 8(d) & £Y5) NUMBER OR INTERNAL ID

! YES g N

3.0 CHEMICAL/TEST SUBSTANCE IDENTITY © Comome O
M‘Ym’! Qf -,_Z_f_-i 1-Tetradecanaminium, N N—c-methyi—N tetradecyh hexa-.mu. -oxotetra- mu.3-
G Single Ingredient oxodi- mu.S-oxotetradecacxocciamat ybdate“!-} 1)
B CommencaifTech Grade
O Mixture Trode Newe: TP" 5'{/& Comemon Name
Othechamnal(s)ptset
in tested wiictere
O coatituntion sheet sttaches

4.0 REPORT/STUDY TITIE O Comizins CE!
TP-4/5 2 5“1 Ie Expo.s’af-e inhaletion (Heod C?n!:y}

TOXIC!f)’ S'ra.(fy‘ vh Ra‘f

6v5b1-66—-0H38

IRV

ROUTS B VEIICLE OF
?:f g, ORGANIRNM (EE, == eaty: KA TS m" = (5% wtorf{ AL EXPOSURE (R anly)___
s Qe Orirar:

101 O d3S 6661

(63 1dd0
%3/\!3038

- RepervSmdy
Source of DawStudr Sponsor (4 et e wimittar) Number of pages ﬁ
Q) somtivention dwet agmbad ===
kX SUS, RMA‘!‘I 2 Comcoms O5 0=
Subreitter te_ice 228@'{“& Phooe: Gy £22-0 80 H %8 ==
WYWMMMM Compey s B A on <t bibhiteTons, =
==
/f./Y legy f Submsitter Adiress (3f Gifferemy: o=
CORREALION shct eftontdund m =—--——-Ei
¢ ADDITTONATOPT TONAL STUDY COMMENTS © oo o ==
Conteins Mo 81
-
2 sontinuacics Seet amamined
- Subreltter Sigoatare: = ,*ﬁ;? ffgf/ﬁ‘?{% Date: £ 72 /C‘ )7



UaAiddad

A 05

Study Title

Author

Sponsor

Study Monitor

Test Facility

Covance Repart Number
Report Issued

Page Number

Final Report

TP-415: Single Exposure Inhalation (Head-Only)
Toxicity Study in the Rat

N M Shepherd

Hodogaya Chemical Co., Ltd.
66-2, Horikawa-cho
Saiwai-ku

Kawasaki-shi 210
Japan

Mr K Kashimra
Covance Labaoratories Lid
Ctley Road, Harrogate

North Yorkshire HG3 1PY
ENGLAND

558/9-D6154
August 1968

1of 74

Contuiiis No CBi



Covance Stady 558/9
FileR.-port

STUDY DIRECTOR AUTHENTICATION AND GLP COMPLIANCE
STATEMENT

TP-415: Single Exposure Inhalation (Head-Only) Toxicity Study in the Rat

I, the undersigned, hereby declare that the work described in this report was
performed under my supervision, and that the report provides a tn° > and accurate
record of the results obtained.

The study was performed in accordance with the agreed protocol, unless otherwise
stated, and the study objectives were achieved. The study was alsc performed in
accordance with Covance Standard Operating Procedures and the principles of the
following codes of Good Laboratory Practice:

UK Gooed Laboratory Practice Regulations 1997

OECD Good Laboratory Practice (revised 1997, issued 1998)

A / 3 Bepoienl TG
N Shepherd BSt Date ~
Study Director

Covance Laboratories Ltd
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QUALITY ASSURANCE STATEMENT

TP-415: Single Exposare Inhalation {(Head-Only) Toxicity Study in the Rat

The study described in this report was subject to audit by the independent Quality
Assurance Department as indicated below. The firdings of each sudit were reported
to the Study Director and Management as prescribed by Standard Operating
Procedures.

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

Inspsction programme Inspection date Report date

Protocol review 12 Jamuary 1999 12 Janary 1999

Dose administration 2 February 1599 2 February 1999

Deta review April 1932 5 May 1999

Draft study report Apnil 1999 5 May 1999
_Codi toond . R Ay (SS5

G Wood Date ‘

Section Head Quality Assurance Unit
Covance Laboratories Ltd
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SCIENTIFIC REVIEWER'S STATEMENT
TP-415: Single Exposure Inhalation (Head-Only) Toxicity Study in the Rat
L, 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.

Jk@iq " Shuausttass
J Kelly MscPbarm Biochem Date
Head, Toxicology AH Operations

Covance Laboratories Ltd
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RESPONSIBLE PERSONNEL

TP-415: Single Exposure Inhalation (Head-Only) Toxicity Study in the Rat

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

Deputy Study Diractor
Head of Pathology
Inhalation Chemistry
Formulations
Animal house supervisor

. Animal health and welfare
Necropsy
Histology
Data processing
Head of Quality Assurance

A C Gibbs
J Glaister
B Canham
B Hallicay
A Basford
1 Wilkins
S Brogden
N Darwent
S White
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ARCHIVE STATEMENT

TP-415: Single Exposure Inhalation (Head-Only) Toxicity Study in the Rat

All primary data or authenticated copies thereof, specimens and the Snal report will
be retzsined in the Covance archives for ten vears after submission of the final Teport.
At this time the Sponsor will be comtacted to determine whether data should be
returned, retained or destroved on their behalf

Specimens requiring storage deep frozen are specifically excluded from the above.
These will be retained for as long as the quakity of the material permits evaluation but
for no longer than three months after submission of the final report. The Sponsor will
be contacted before specimens are destroyed on their behalf
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SUMMARY

The objective of the study was to estimate the toxicity of the test aticle, TP-415, in
the rat following a 4-hour exposure ¥). Groups of ten rats {five males and
five females) or the Cil:CD(SD)IGSBR strain were expased to the following chamber

Concentrations by head-only inhalation over 5 penod of four hours:

menber description mmﬁm{ngig oXenpogfmef) MMAD (i} GSD
! Control 0 i ¢ 0
2 Low o7 ax |#.<] 218
3 Intermedat: 41 127 77 233
4 High 175 iu 143 233
MMAD = noss mexdian aerodynams i =y

Exposure was followsd by an observation pericd of 14 days. As deaths occurred in
the high exposure group additional animals were obtained, and the intermediate and
low exposure £roups were exposed 21 and 2% days after the conrrol exposure. The
animais were approximately 7 to 9 wesks at the stare of exposure,

The test article was used as suppiied.

in the ranges 21 to 22°C and 22 o 29°C, respectively, with values for ré!ative

hurr ity in the ranges 58 to 72 % and 21 to 40 %. The number of air exchanges per
h o for the conrol low, intarmediate 52 high exposure chambers were
approximately 1S, 113, 36 ard 36, The oxygen corncentration was above nrotocol
minimum of 19% og all occasions with an a-rial range of 198 to 2C 7 /. The
mediar mass median zerodvnamic dismeter of the particles indicated the mean
diameter of the aerosol was within the respirabie range of the rat (up to 5 pm).

All animals in the control axd low exposure Sroups survived to the scheduled
termination date. At the end of Day 3 all snimais in the intermediate ang high
eXposure groups bad died or had been removed from study due to thejr clinical
condition. Clinical signs, attributable to exposure to the test article atmosphere, were
observed at all exposure Concentrations. Treatment related signs, which may be
summarised as loss of condition, 2 reducticn in activity, disruption of the breathing
pattem and reduced consumption of dier aud water, were observed in all treated
animais following exposure. Loss of hody weight during SXposure was as expected,
dut in trested groups coatinued at Day 2. Between Days3 and 15, low exposure

- 0.
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animals gaired body weight, and for the period Days 8 to 15 body weight g=in was
similar to conirols. When normalised to pre-exposure body weight, the imount of
weight gained in low exposure male and female groups was 18 and 9 %, respectively,
less than the weight gained in ceatrols.

At the low exposure, relative hung weight and necropsy findiags did not suggest any
effect of the test article. Macropathological findings in 1he animals which died or were
removed from study may be attributed to Iritation of the puimonary tissues.

In conclusion, a single exposure to ihe test article, TP-4135, at atmospheric
concentrations of 1.27 and 5.34 mg/L for 4 hours resulted in marked adverse reactions
and deaths {100% mortaiy:171¢ at 127 ;g and 2/12 & 534 mg'L found dead, all
others killed in extremis). All animais survived exposure st 0.22 mg/1. with !ransient
toxicological observations. Therefore 1t can be concluded that the acute median lethal
concentration {L.Csy) is between 022 and 1 27 mgrL. With regard to acute inualation
toxicity under EU Directive 8321/ EEC Annex IV (May 1993), the classification of
the test article 1s “T™ (toxic).

10
-10-
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INTRODUCTION

The objective of the study was to estimate the toxicity of the test article, TP-415, in
the rat following a 4-hour inhalation exposw @ (head-on'y).

The test article was assigned a toxicity category according to published taxicity
assessment criteria (see Appendix 1 of the report). This determination of toxicity class

The inhalation route was chosen as i is a possible route of luman exposure.

The rat was selected as it is a readily availabie rodent species acceptable to the
regulatory authorities -with documented susceptibility to a2 wide range of toxic
substances.

The: sidy protocol was signed by the Study Director on 8 Jaruary 1999. The animals
were received by Covance on 26 January 199¢ {control and high exposure groups)
and 16 February 1599 (low and intermediate exposure groups). The first exposure was
conducted on 2 February 1999 (high exposure group), 3 February 1999 (contral
group). 24 February 1995 (imtermediate group) and 3 March 1999 (low exposure
group). Terminal necropsies were started on 17 February 1999 (control group) and
completed on 17 March 1999 (fow exposure group). The studv completion date will
be the date the firal renort is signed by the Study Director.

-11-
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PROTOCOL ADHERENCE
Thesmdywasconduaedinacmrdancewitht}nagreeddeﬁniﬁvepmmca!andm
amendments. There were no major deviations from the protocol. Minor deviations,
whichdidnmaﬁ'euﬂ:eimegitymmmDmeofthemdy,mmmedinthempom

TEST AND CONTROL ARTICLES

The test article, a white powder, identified as TP-415, was received at Covance as
follows:

Tex Article CovanceLt  Bach Namder Quasity Expiry Dage Date of receptat
Nurber Sxied () . Covarce
1S 1 K2 X0 31 Ocrber 1993 26 October 1958

The purity of the test articie was stated to be 100.0%. When not in use the test articie
was stored cool (1 to iﬂﬁunderéesio;anzintheéarh?hecom&larﬁclewas
filtered air.

EXPERIMENTAL DESIGN

Regulatory test guidelines
This study was designed to meet the known requirements of Annex to Commission
Directive 92'6€%EEC, Method B2, and OECD Guidelines for the Testing of
Chemicals Method 403, adopted 12 May 1981,

Test article administration
The test anticle was administered by head-only inhalation for a period of four hours.
The chamber was of appropriate size and internal volume for the exposure.

I‘?
-~ li=
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The following groups were exposed:
menber desription concentratian (maL,) oxocenizion (mgll) Mae Ferule
1 Conral 0 ) 5 5
2 Low 07 o 5 s
3 Intermadine 41 127 § 3
4 High 175 53¢ -5 5

The day of exposure was followed by a 14 day observation period. Group 3 and 4
animals were removed from the study during the observation period due to deaths and
their poor condition. As deaths occurred in Group 4 additional animals were obtained,
and Groups 3 and 2 were exposed 21 and 28 days after the Group 1 exposure. The
apimals’ acclimatisation periods were seven days for Group 4, eight days for
Groups 1 and 3 and fifteen days for Group 2. As the exposures were conducted on
different days, the necropsy days were staggered accordingly. —

TEST ARTICLE ATMOSPHERE GENERATION

Development of the test atmosphere

Atmosphere development was conducted using the test article as supplied. Data
collected during atmosphere deveiopment are retained in the study records but not
reported. - ' ‘

Generation of the test atmosphere

A Wright 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

Exposure chamber temperature and relative bhomidity
The temperature and relative humidity in the chamber were monitored continuously
and recorded twice hourly. The temperature and relative humidity ranges were

- 13-
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slightly outside the target ranges of 20 to 24°C and 40 to 60%, respectively. The
actual ranges recorded were 21 to 29°C and 21 to 72%, respectively.

Exposure chamber air flow

Exposure chamber oxygen conceatration

The oxygen concentration in the exposure chamber was monitored continuocusly and
recorded twice hourly. The oxygen level did not fall below the protocol minimum
target value of 19% viv.

Nominal concentration
The test article was weighed before and after exposure to determine the amount
utilised during the exposure period.

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

Particle size

The particle size of the atmospheres was measured prior to exposures, and then
approximately one messurementhour for each test group using gravimetric
methodelogy. The mass median aerodynamic dfameter (MMAD) and geometric
standard deviation (GSD) were calculated for each occasion.

<14
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TEST SYSTEM -

Species, strain and supplier

A sufficient number of rats of the Crl:CD(SD)IGSBR itrain were obtained from
Charles River (UK) Ltd, Margate, to provide 20 healthy animais of each sex. Animals
‘were obtained on two occasions, 10 animals of each sex per occasion.

Specification

The animals were ordered in the age range of about 6 to 7 weeks oid on arrivai and
each sex within a 15g weight range. They were approximately 7 to 9 weeks old at the
start of exposure.

Environment and husbandry

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 10 25°C and a
relative humidity of 40 to 70%. Although on some occasions vaiues were recorded
outside these ranges, these occasions were of short duration and are considered not to
have affected the integrity or cutcome of the study. The actual ranges recorded for
temperature and humidity were between 1610 28°C and 36to 59% respectively.
Fluorescent lighting was controlled automaticaily o give a cycle of 12 hours light
(0600 to 1300 k) and 12 hours darkness.

Housing
The animals were housed in groups of five in stainless steel wire mesh cages (size

el

S35 x 34 x 20 cm, floor area 1870 cm’) suspended aver cardboard-lined trays.

Diet and water

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

A certificate of amalysis for each batch of diet used on this study is presented in
Appeadix &,

-15-
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Mains drinking water was available ad libitim, except during the exposure pericd,
ﬁ-omwaterbotﬂaanachedtotheesgs.

The diet and water were considered not to have contained ary comtaminant at a level
which might have affected the integrity or outcome of the study.

PRE-EXPERIMENTAL OBSERVATIONS

Acclimatisation and health procedures

All animals were given a clinical inspection for il health on arrival. They were
acclimatised for 2 minimum of 7 days and a veterinary inspection was performed
before the start of exposure to ensure their suitability for the study.

Allocation to treatment group

Animals were assigned, by sex, as they came to hand on arrival, one to each cage for
the available cages, until each cage contained the required number. Cages were
arbitrarily allocated to study.

Identification of the test system

After allocation to treatment group each animal was permanently mumbered by
indelible ink on the tail as follows:

mrcher code Male Female
1 Buff 1-3 6-10
2 Bloe 31-35 36-%
3 Gremn 21-25 26-30
4 Pink il-15 16-20

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

- 16-
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EXPERIMENTAL PROCEDURES

Clinical signs

Animals were observed for signs of ill health or overt toxicity. The animals were
obsewedathouﬂyimervalsduringﬂ:eexpomrepeﬁod, for the remainder of the
working day and once daily thereafter for 14 days. An individual record was
maintained of the clinical condition of each animal.

Morbidity and mortality
Aﬂanimalswereexaminedmdcedaﬂymdaectmwhich were dead or moribund.
Moribund animals were killed and necropsied to prevent autclysis.

Body weight
Individual body weights were recorded immediately before and after exposure on
Day 1, and on Days 2, 3 (Group 2 only) 8 and 15 of the study, and before necropsy.

TERMINAL PROCEDURES

The foliowing procedures were applied to all anima's kiiled at the end of the study,
those killed in extremis, and where possible, to those found dead:

Necropsy

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

Lung weights
The animals were weighed before necropsy. The lungs and trachea were dissected
free from fat and other contiguous tissue and weighed prior to fixation.
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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-
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RESULTS

Exposure chamber temperature and relative humidity (Table 1)
ThetempaannerecordedfortheconnolandmmdgmupsweminthemngeﬂI to
22 °C and 22 to 29 °C, respectively. The majority of values recorded during the
exposures of the low and intermediate groups were above the protocol range of 20 to
24 °C. Values recorded for relative humidity during the control and treated groups
exposures were in the ranges 58 to 72 % and 21 to 40 %, respectively, stightly outside
the target protocol range of 40 to 60 %. For treated groups the relative umidity range
below the protocol range may be attributable to the test articie being 2 dry powder.
The temperature and relative humidity ranges observed are comsidered not to have
affected the outcome or interpretation of the study.

Exposure chamber air flow (Table 1)

Exposure chamber air flow was 10, 75, 24 and 24 L/min for the conirol, low,
intermediate and high exposure groups respectively. The corresponding number of air
exchanges per hour were approximately 15, 113, 36 and 36.

Exposure chamber oxygen concentration (Table 1)
The oxygen concentration was above the protocol minimum of 19 % on all occasions
with a actuai range of 19.8 10 Z0.7 7. These vaiues were considerad to be

satsfactory.

-19-
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Measured exposure chamber atmosphere concentrations (Table 1)

For the treated groups the atmosphere concentrations were as follows:

Low exposure - mean 0.22 mg/L, SD 0.05 mg/L
individual values 0.15 to0 0.27 mg/L
nominal concentration 0.7 mg/L
efficiency of generation 31 %

Intermediate exposure — mean 1.27 mg/L, SD 0.22 mg/L
individual values 0.91 to 1.60 mg/L
nominal concentration 4.1 me/L
efficiency of generation 31 %

High exposure - mean 5.34 mg/L, SD 0.77 mg/L
individual values 3.54 t0 6.11 mg/L.
nominal concentration 17.5 mg/L
efficiency of generation 31 %

Variation between individual concentration vaiues within an &xposure was acceptable,
although occasionally values extended the ranges recorded. The efficiency of
generation for all the treated groups was comparable, with values of 31 % for the
three exposures. Mevﬂmmtcwatdstheupperaﬂoftheeﬁidencymgethat
may be expected for a powder test article.

Exposure chamber particle size analysis (Table 1)

The median value for the mass median aerodynamic diameter (MMAD) for the low
intermediate and high exposure groups was 1.83, 2.77 and 4.43 um_ with
correspording gecmetric standard deviation values of 218, 2.33 and 2.33. These
geometric standard deviation vaiues indicate the atmospheres were of an aerosol that
was poly-dispersed. The increase in particle size with increased atmosphere
cancentration may be attributabie to the individuai particles agglomerating into larger
ones. Overall these values indicate that the mean diameter of the aerosol was within
thempinblerangeoftherat(upm § um).

Mortality (Table 2)

All animais in the control and low exXposure groups survived to the scheduled
termination date. At the end of Day 3, 1/10 and 2/10 animals in the intermediate and
high exposure groups respectively had beem found dead and 910 and $/10
respectively had been killed in extremis due to their poor clinical condition,

-20-



B11 .

Covance Stody 558/9
Final Report

All intermediate and high exposure animals survived exposure, but one high exposure
animal was removed from the study after 3 hours of the observation period. At Day 2
one intermediate female animal and one male and one female high exposure animal
were found dead. At Day3 all surviving animals from the intermediate (5 males
4 females) and high (3 males, 4 females) exposure animals were removed Som the
study due to their poor condition.

Clinical observations (Table 2)

Clinical signs, attributable to exposure of the test article atmosphere were observed at
all exposure concentrations. Treatment related signs were observed in all animals in
the intermediate and high exposure groups until their removal from the study and in
animals of the low exposure group up to Day 6.

In the intermediate and high exposure groups the clinical signs attributed to the test
article during the observation period inchuded pessistent staining of the eves and fur,
squinting, piloerection, hunched posture, lethargy, ataxia, effects on breathing and
nasal discharge. Other clinical signs cbserved on Day 3 included swollen abdomen,
rough fur, staining around the nose and mouth. Following exposure, the clinical signs
observed in the low exposure group were similar to those in other groups on the day
of exposure and on Day 2. However, the frequency and severity of the clinical signs
observed decreased at Day 3 and all animals were normal at Day6. it was also
observed that the amount of diet and water consumed by the treated animals was less
than expected at Days 2 and 3 for the intermediate and high exposure groups and for
the iow exposure group at Day 2.

Clinical signs observed in the control animals on the day of exposure (nasal discharge,
stained eyes / fur and wet fur) are considered to be attributable to the restraint
procedure. The clinical observations of rough fur, {one control animal) and stai ~4
head, (one low exposure animal) observed during the observation period, are
considered to reflect the routine occasional observations seen in animals of this strain
at this laboratory.

Body weight  (Figures 1 & 2, Table 3, Appendix 2)

Following exposure, percentage body weight loss was similar in ali groups. At Day 2,
the bedy weight of control animals wes similar to or greater than their pre-exposure
body weigh: but all surviving treated animals continued to lose body weight. The loss
of body weight in the treated groups at Day 2 and individual animals in the low
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exposure group at Day 3 may be attributabie to their poor condition after exposure
and their reduced diet and water consumption.

At Day 3, the majority of low exposure animals had gained body weight when
compared with Day 2, and at Day 8 all animals were similar to or greater than their
pre-exposure body weight. Percentage body weight gain was similar for comrol and
the low exposure groups between Days 8 and 15. When normalised to pre-exposure
body weight, at Day 15 the amount of weight gained in low exposure male and female
groups was 18 and § % less than the weigit gained in controls. The animals from the
lowexpomgoupwereheavi«ﬂmnthoseinﬂzeothergmupsatﬁ:estmoftﬁe
exposure period but the animals were still in the rapid growth phase and the variation
in starting body weight is considered not to be the direct cause of the variation in body
weight gain.

The EC Guidelines recommends that inter-animal variation in body weight at the start
of ~xposure should not exceed =20% of the overall mean weight. For males, two
ammals in the low exposure group exceeded this recommendation by up to 8 %.
However, this variation is considered not to have affected the validity of the study.

Lung weight  (Table 4, Appendix 3)

At the scheduled necropsy, group mean absolute lung weight for the low exposure
group was increased when compared with controls (males 24 %, fernales 28 %).
However, lung weight relative to body weight was only slightly increased, {males
10% sand femsles 11 %) These differsnces in absolute lang weight may be
attributable to the difference in terminal body weights of control and low exposure
animals.

When removed from study the absoh:te and relative lung weights of the animals in the -

intermediate and high exposure groups were all increased above the range of the
terminal control animais. Although there were no concurrent controls, it is considered
that these increases may be atiributed to exposure to the test article,

Necropsy (Appendix 4)

At the terminal kill the findings in the low exposure animals did not suggest an effect
of treatment. Findings in the control animals are similar to those that could be
expected for animals of this age and strain at this laboratory.

-22-
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Necropsyﬁndingsforthelungmthehnermediatemdthehighexpommgmupsmay
be attributed to irritation of the pulmonary tissues. The findings of distension in
tissues ofthegasn-ointesﬁnaltrankmaybeconsideredmbemdaryeﬂ"ects
attributable to the difficulties encoumtered by the animal in bresthing due to the
condition of the lungs. Other finding may be attributed to the overal! condition of the
animal and the onset of agonal changes.

Acute median lethal concentration

The acute median lethal concentration (LCso) is between 0.22 and 1.27 mg/L for buth
sexes and the sexes combined. As the level of mortality at 1.27 mg/L was 10/10, the
acute median lethal concentration (LCx) and its fiducia! Lmits could not be
calculated.

Toxicity assessment classification
Under the EU toxicity assessment classifications the test article is allocated the
toxicity classification — “T™ (toxic).

<23
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CONCLUSION

In conclusion, 2 single exposure to the tost article, TP-41S, at atmospheric
concentrations of 1.27 and 5.34 mg/L for 4 hours resuited in marked adverse reactions
and deaths (100% mortality:1/10 at 1.27 mg/L and 2/10 at 5.34 mg/L. found dead, all
others killed in extremis). Al! animals survived exposure at 9.22 mg/L. with transient
toxicological observations. Therefore it can be concluded that the acute median lethal
concentration (LCso) is between 0.22 and 1.27 mg/L.. With regard to acute inhalation
toxicity under EU Directive 93/21/EEC Armnex IV (May 1993), the classification of
the test article is “T~ (toxic).
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Bady weight (%)

Figure 1
Group mean body weight as a percentage of pre-exposnre value — males
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MBody weight (%)

Figure 2
Group mean body weight as a percentage of pre-exposure value - females
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Table 1
Individual and group mean inhalation data
Growp 1
Time point Charbar conditions
{rin into SXposure} Temoerature {°C) RERicityv %) Oxvaen %) Air Siow (L/min)
-] 22 58 20.6 10
30 a1 72 19.9 0
€0 2 <8 18.9 10
90 2 & 9.8 10
120 2 € 13,8 10
120 2 8] 18.8 10
180 2 - &2 5.8 e
219 2z (>4 i13.% 10
240 2 a2 13.% - 19
Mean 22 = i3.8 10
s o & ] ¢
Grous 2
Time point Thassber cont ticns - Chusber Particle size
{min inte Tarperature  wsdity xyen Alz flow  concentration MMED [esiy
oxposure) i‘c (L3 (81 {Limind __me/L) G}
] 24 33 6.6 I3 . -
13 0.24
13 i.88 2.2%
30 k. 2¢ 20.8 I8 - :
P .15t
28 C.15¢
59 Q.28
& ) 2¢ 29.7 15
55 0.1
8 1.7 2.01
L] -y 23 20.8 1 - -
108 0.28
120 28 2 20.€ 7S ’
1 - - c.27
14 .21 2.15
1% 28 22 N0.€ kA
150 - 9.20
1% 25 2 0.8 75 :
138 1.77 2.51
202 0.23 -
F2{ s 22 20.6 75
e d 3.27
248 & 32 0.8 b -
Mean 26 | 20.8 75 0.22 1.634 2.18%
fod 3 : .0 Q 0.05 - -

Nomunal concent=ation WALy = 20T

f wecian walve

T Low atmosshere concentration suegested the develcpwent of a technical difficulty within the
Senematas. Difficuiey mesclved and exposure continued.
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Table i
Individual and group mean irhalation cata
Sroup 3
Tirme point Chamber conditions Charber farticie size
(win into Texperature Humidity Cxygen air flow  concentration MMAD &GS
—posure) (¢ 3] %) {L/min} ima/L} {umm}
S0 28 3 20.4 24 ) h
20 . 1.47
30 27 x| 20.6 24
33 2.74 2.41
s2 1.3
60 27 21 20.7 2¢
13 2.78 2.12.
T 1.37
90 28 21 0.8 2¢ o -
100 - 1.22
120 28 26 T T 20.8 24 -
122 R 2.7% 2.26
137 1.04
130 23 34 20.6 2% )
157 o.9t
180 25 35 20.% 22 - . =
183 - - 2.78 2:38
197 1.60
210 24 28 - 1 24
- 220 : 1.24
240 24 24 20.3 24 -
Mean 26 27 20.¢ 24 1.27 2.77% 2.33%
s 2 5 .1 2 .22 - -
Nominal concentraticn Img/L) = 4.1
§ mectian value
Groun 4
Tire point Charher sansizions Chamive r Particle size
{min into Tewpezatuze  Sumisity Cxygen Air flow  concentrztien MMAD GSD
exposure) ') %) i3] [T/ min} tmg/L} {m)
Q 22 L ] 9.8 33
12 3.54
7 5.60
3¢ 22 30 19.8 3
R 1.96 3.12
55 530
L a3 s PR 24
s i 5.10
0 23 33 18.8 .24
95 3.58 2.42
106 5.03 -
120 23 ® 0.8 24
127 5.33
13 4.44 2.24
150 22 3¢ 15.8 22
i80 .88
180 22 ag 18.9 24 N
i 8.1 - -
136 4.42 2.04
210 22 k3 8.8 24 ~
227 5.43
230 3 43 18,8 24
Mean 23 38 1&8.3 24 5.34 4.43% 2.33%
so i 1 0.1 [+ 2.77 - -

Nomiral cotceRtration img/L] = 37.3

§ xecian value
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Table2
Group summary of dlinical signs

Groun and
sex

Signs of Number showing Nusber shanrg sign on day of coservat..n:
reaction sign during cay 2§ 5 3 7 8
of exosure

Normal L s 3 5 5 5 4

Nasal discharge
Eyes - styined
Fur - stained
Rur - wet . : - :
Rough fur = back 1

U

Nermal 4 S E) 4

Sreathing - labouared 2
Breathing - noisy
Breathing - rapid
Body -~ stained
Eyes -~ semi-closes
Eves - stainec
fur - wet

Head ~ stainec ) 1
Hunched
lathargic

Nasal discharge
Piloerection
Thia

-
»
~
=

U OV e e
L

[N
inin

n
o
NN pe

!G.’bup2animlsm1essc"ietaxiisate:t‘aaamcted

Gtﬁupil'ﬂ

Signs of Numcer showing sicn on day of observation:

reaction 3 10 1z 1z 13 14 15
S Deaction iz

L |

Nozmal . 4 L4 4 L 3 4

Nasal discharge
Syes = stained
Fur - stained A

Rur - e

Rouch fur — back i h i X -1 b1

w

Normal < 3 3 $§ 5 S5 5

Breathing - laboured
Breathing ~ noisy
Sreathing ~ =apid

Body ~ stained

Byes - semi-closed

EYes - stained

Rur - wet

Head -~ stained 3

Lethargic

Nasal discharge
Piloerection
Thin
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Table 2
Grop sumary of clinical signs

Signs of Nusber showing Nuxter snowing siga on day of
reaction sign during day chservation:

of exposure 2% 3%
Normal
Body ~ stalned EY 3 3
Eyes - stained 1 5 5
Eyes - semi-closed 5 53 s
Fur - wet )
Hunched § 2 5
Laboured breathing s E 3
Lethargic 3 L] 5
Nasal discharge 5 2
Noisy breathing 2 5 3
Piloepection 5 5
Reugh fur 3
staining - Nose and 3
mouth
Killed in extrumis 5
Normal - - A
Abdoxen - swollen 1
Ataxia - 1
Syes - stained 1 2
fur -~ stained 3 2 3
fur - wet 3 3 - -
Gasping 3 3 3
Hunched s 3 3
Laboured respiration 3 3 3
Iathargic . - 8 3 2 —_
MNasal discharge 3
Noisy rospiration s 3 2
Squinting S 3 3
Thin 3
Dead 1
Killed ia extress 1 3
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Tdb.;e 2
Group summary of clinical signs

Group and Signs of

Nobel showing MNumber shod.ng sigy m day of shservatien:

sicn during day 2% 3

[ K 8

F Norxal
Nasal discharge

R - stained
fur — wet

2r Normal

Breathing - laboused
- - oisy

Breathing ~ rzpid

Body ~ stained

Eyes - sesmi-closed

Eyes - stained

Fur - wet

Hunched

Iethargic

Nasal cischarge

Diloerestion

of exposure

(VTN N

[

WU W e
i b dn 3 L

i
&

[¥)

ot

[=

lem:mmxmﬁetemﬂmmmed

Group and  Signs of

Nm showing sigm on dav of observation:

sex reastion o .S 32 13 12 15
iF Nozmal S s 3 3 3 3 3
Nasal dischasge
Evas ~ stained
Fur - stained
- wet
28 Nouwmal 5 s 13 5 g S 3

fux ~ wet
Hunched
Lethargis
Nasal cischasge
Bileerection




Covance Study 558/9
Final Report

Table 2
Group surmary of clinical signs

Gzoup
and sex

Signs of
reaction

Nepber showing Number showing sign on day of
sign during day observaticna:
aof exsosure 2 3

L3

Normai

Body - stained
Breathing - laboured
Exeathing - noisy
Eyes ~ stained
Eyes -~ semi-clased
Bur - wet

Hunched

Lethargic

Nasal discharge
Piloerection

Rough fur
Staining: nose and
mouth

Desad
Killed in extresmis

Normal

Aodoen = swnllan
Ataxia
Eyes - stained
Fur - stainad
Fuz - wet
Gasping

Runched
Lethargic

Respisation - Laboures

Respiration ~ noisy
Squnting
hin

Dead
Nilled ip extrems

winn
LN W Y
by e b

(77T NV RY W)
Do o AN
L

N AP by b
L S ]

]

0wty

LI N S Y

LN LN 7 N R N

e

!&wﬁmimﬁnﬁsw&mlmdiamnmmﬁmeﬂ
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Table 3

Group mean body weight as a percentage of pre-exposure value

Growp % Pre-exposure on Day:
and sex 2 3 8 5
Pre-exposure ost-exmosure
M Mean 100 96 . 100 18 134
SD [+] z 2 2 5
M Mean 109 95 86 - 88 123 116
8D Q 2 3 5 2 4
k. Mean 100 38 0 - - .
foo) o 2 2 -
™ Mean 10 34 a7 - -
SD ¢ 2 i - -
G!aupZIninl.sonlywei@edon&y?.
Growp § Pre—exposure on Doy:
and gex 1 2 3 e 15
Sre-mmosure Fost-ecosnce
ba Mean 100 . a5 23 p 5§ iz
52 1] 1 ] 3 4
ar Mean i00 93 83 sQ 1o0s 2
8o Q 2 2 3 < 2
r Mean 103 as 87 - -
he ] i b3 - -
< 3 Mean 10e 94 L] - -
SO C b [y

mpauimhuﬂyvei@eemnayS

Y
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Table 4
Group mean lung weights and lung/body weight ratios

Group Body weight Lung weigat Ratio

and sex (g} {g) (<]
™ Mean 309.3 1.624 b.5281
s 10.2 0.102 0.0447
™ Mean M7.1 2,025 C.8802
8D 16.8 0.163 0.0328
Group Ay waight . Lang weight Ratio

e A _Sex o g} {3}
b3 Mean 211.5 1.329 0.8281
S0 2.6 c.167 R 0.0408
2F Mean 2440 1.688 S.€314
s 1.8 0.129 0.03€3
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Appendix 1
Inhalation procedures

The following methods were used:

Generation of Test Atmosphere
A Wright dust feed generator located immediately above the chamber and supplied

withcompmsedairwasusedtoprodneemeanmspherecftstuﬁde.

The atmosphere was introduced into the 2 of a cylindrical chamber constructed of
aluminium and glass (approximately 40 L internal volume).

The test atmospheres were scrubbed/fikiered using a Vokes cartridge particulate filter
exhausted to the outside of the building and vented.

ATMOSPHERE CONTROL

Exposure chamber temperature sad relative humidity
The temperature and relative humidity inside the exposure chamber were monitored

using 2 digital thermometer with a remate probe located inside the chamber and a hair
hygremeter located in the exhanst duct.

Chamber air flow
Chamber air flow was monitored contimuousty using flow meters throughout the

exposure period.

Exposure chamber oxygen concentration
The oxygen concentration inside the chamber was monitored using an oxygen
analyser incorporating a remote sepsor.

Nominal concentration
Nominal concentraticn is defined as the amount of test article released per minute

from the generaror divided by the airflow per minute passing through the exposure
system. The nominal concemration of the test article in the exposure chamber was
caloulated as shown:

- 38-



DO - -

Covance Smdy 538%

Final Report
. . ~ _weight of test article used (mg) _
Nominal concentration {mg/1.) 2 Bow (L) x on (cain)
Exposure concentration

Samplswacohﬁned&nhgtﬁempaiod.ﬂnmmuﬁm of the test
nﬁdemdammm.mmcsp}ﬂemsmpiedbydnwlnga
hmwhmm&agmﬁbmopm&uﬁhamﬁﬁmaéaamrepmm
ofﬁnocmﬁedbytheensmlmafthemmdmmmﬁlmwas
weighed before and after sampling and the measured concemtration of the test
atmosphere was calculated as follows:

. . total weight gam {mg)}
4 ‘ !I‘ = = r— - =
Gravimetric concentration (mg/L) voiums of sempie (L}

Exposure chamber particle size analysis

The particle size was determined using an Andersan 298 Marple Cascade Impactor,
withsb:sqmzﬁonsagescarrespmdingmmaximmmssmedianmdymmic
diameters of 0.52, 0.93, 1.55, 3.50, 6.00 and $.30 pm  The samples were obtained
homiycvsap&iadof@mzmin:nsaieae&exgasmpm

The cumulative percentage by weight of test arricle collected at each successive stage
was plotted by computer as a probability value agamst the logarithmic value of the
upper class limit of that stage. The point ar whick the cumulative distribution line
crossed the 50 percentile was the estimate of the mass median aerodynamic diamster
(MMAD). The Geomeusic Standard Deviation was calculated.

Ref. The Operating Manual for Andersen 2000 Inc. 1 ACFM Ambient Particle Sizing
Samplers January 1975, Revised September ¢ 1977
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1

Figure ‘
Schematic representation of expesure system

A - 40L ADG nose-cniy exposure shamber io

B - Wright Dust Feed aerosol geacTator

E - Wright Dust Feed air supply flowmeter

F - Pressurs gauge

G - Breathing quality compressed 2ir suppiy

H-10"3.0um Vokes filter

1 - Humidity probe houead in polrosrionate

cyimder

J - Chamber extraction flowmeter

M ~ Vacuum source

N - Wooden chronic exposure cabizet

O - Cabinet extract connected to Niffisk
extract sysism

P - Temperature probe and readout box

Q - Oxygen probe and readout box
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Torzicity assessment criteria

Thedmobminedinthesingledoseinhﬁaﬁonsmdymbemmparedﬁththe

Commission Directive 93/21/EEC Annex IV (May 1993)

Toaaciey casegory by inbeietion ECo(mal)
very e L@s&ﬁ{mu’pﬁuﬁs}
LT <850 {orses and vapoars)
o 025 <L < 1 (amrosals or perticultles)
€50 < LSO £ 2 {gases and vapours)
barmfid 1 <LCXF< S (aerosols or particubes)
2 <ECSP < 20¢geaes and vapours)

-41-



Covance Sty 5589

Final Report

Appendix 2

Individual and groap mean body weights

Group Anircal Bocy weight {@) o v
ard sex nuxbher 1 - Pre-exoosure 1 - BosT-exposuce 2 8 15
1 1 23% 23 233 282 az2
2 b -] 20 232 2 3.
3 243 223 245 288 T
4 2N 213 24 268 s 8]
L 241 = 236 274 303
Muan 235 28 235 2 s
50 ] 13 8 ] @&
Grop Anizal Rody weight iG) on Deys .
and sex nunoer 1 - Pre—exposure 1 -~ Dost-exmoscre 2 3 _ .8 15
™ n 331 Kac 29 L 348 374
k=4 2a3 e 287 243 ke 343
3 ki 2 283 =1 T30 ass
3 aas 238 248 a7 314 381
a5 N 237 25 27 206 330
Mean =3 2 82 263 ki 3 352
= 18 s 18 . 26 15 16
Gy Anime: Scdy weichs ig! on Cays
WS sex meber 1 -~ Pre-exDasure I - Fost ] 2 3 15
» 22 s 234 5 - -
2 %2 2 23 ~ -
23 23 asr 230 - - -
24 ) 243 pracs3 =
= P 233 . . =3 - -
Mean 2 243 223 - -
v g 7 & - -
o Animai By wizhe (gt on Dayr
and sax DEDer 1 - Bre-oxrosure I - Sost-exposure 2 8 18
& i - e 218 - - -
1z Pty o 2¢1 - -~ 7
i3 23 ad § 1% - -
14 230 2Z3 - - -
is 238 pras 204 - -
Mean 231 Fal 00 - -
9 g 8 Y - -
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Agpendix 2
Individual and gooup mean body wedghts
Szoup Animal Body weighe (g} on Dav:
and sex IRIOLT l~B re 1 ~ Bost: e 2 8 15
ir 6 299 ix 186 216 240
T 187 i iss 202 23¢
[} i 189 i 183 208
9 i 153 ise 173 183
10 T 156 hyi pi:i % 211
Mean 178 168 b3 197 218
SO 11 R 3 h & 14 18
S Animml Sodv weight (g} oo Day:
and sex_ numder 1 - Preexposure 1 - Fost—exposure 2 3 g i)
Fi x 24 23 a2 208 33 241
n 230 27 205 . 208 250 2682
a8 222 o20e 19T 18377 e . 735
39 20 213 187 N 238 259
40 233 raty 2 23 232 -.253
Mean =8 213 198 203 36 pd
-] 4 2 8 -] iz 2 .
Grow Andimal Body weight (g} on DBay:
and sex Tubher 1 - Pre-ayyosire ) -~ Fost-expostre 2 g 5
3 26 8T . 3¢ 171 _ - M
n 198 — .. 1838 - - -
28 203 - 138 X7e - -
3 08 - 197 am - -
» e 383 — 137 188 - -
Mean is2 ¢ 173 - -
Se 4 ] & - -
Sroue Animal Body weight {g} on Day:
and seN HRDer I = Preeexposure 1 - Bost-exgosure 2 8 12
LR b1 s pi-yd 157 - -
1T b 3 138 148 - -
18 183 137 - - -
3 1T s 148 - -
N0 ig4 154 143 - -
Mean 70 138 130 - -
o) 3 3 [ - -
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Appendix 3
Individual and group mean lung weights and lang/body weight ratios

Terxinal k2l . . R _

Group Animal Body weight Lumg weight Ratio

and sex nutber (g i) %) -
M 1 4.0 1.63% - 0.8220
2 208.2 1732 0.5620
3 323.9 1.48% 0.4585
4 302.0 1.562 0.5172

3 288.2 1.703 0.5701 -
Mean 3Q3.3 - . 1.824 Q.5261
SD 0.2 . c.182 0.0447
- ™ n 370.4 2.100 0.5670
32 342.9 2.079 0.6063
n 347.8 2.157 - 0.6202
33 350.9 598 T 0.5634
35 323.5 R 08 I} 0.5382
- Mean 3471 2.01% — - 0.5802
D 8.8 g.162 c.0328
ir 6 238.8 -7 1.3%2 C.5802
7 222.6 1.43¢ N N2 T34
8 201.3 - 1.35% C.6731
) 185.8 1.19% Q.6434
10 208.0 1.218 0.5848
Mean 2118 1.31% ¢.6282
s 20.6 G.107 0.0408
. 2F 3¢ 23.8 R 1.a18 ., . T.ee82
3? 2%53.3 1.705 C.5627
k) 2.8 1.808. . Q0.6483
38 2500 RO 9% . | e 3-T
a3 381 1.797 .7261
Nean 24802 1.688 Q.6214
.0362
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Appendix 3
Individual and group mean lung weights and lung/body weight ratios

Sporadic deaths

Growp Animal Sody weicht Lung weight Ratio
and sex mober [{-1] (Q) %)

™ 21 208.6 .50 0.9213
= 197.2 2.262 1.1471

23 204.¢ 2.15%0 1.0714

4 <R.7 2.203 1.0805

25 isi. 1.968 1.0281

™ 11 24.8 2.684 T1.3108
12 181.9 1.82% 1.0058

13 1370.8 2.233 1.30%4

14 208.6 2.08% C.%833

15 182.7 2.498 1.3673

3F 28 183.3 - 1.588 1.0212
27 168.2 2.532 1.4964

23 15€.1 2.010 1.2852

25 182.0 2.238 1.3828

30 140.2 2.061 1.3814

4F 18 342.7 - Y.831 1.3832
17 1383 2.020 1.4875

18 146.8 S 3702 2.5252

19 138.3 1.756 1.2838

20 130.9 1.786 1.3644
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Individual necropsy data
Terminal kil

1 —_ L
Animal mgber and sex IM M M S 6F I 8F OF 10% »
NECROPSY
Animal not remsrkable (NR) NER MR NR NR
Liung - dark focus: left lche P

~ depressed area: dack, left lcbe .4
4 diaoeter

pale: slight, all lobes

Kidney - depressed area: few, bilgteral
2 diameter

Tail = sore: near base

Thymus - red: moderate, left
- red focus: several righe

Uterus - distensica: minimel, dilateral

]

L)

9w

P - present

Grod 2

Animal nurber and sex 3IM 32 3

34M 3T 2F  IiF  36F 397 40T

NECRQPSY
mmme(R) N MR NR

Lung - pale area: left labe
2m diameter

N MR NR NR NR NR

P - present
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Appandix
Individual necropsy data

Group 3

Sporadic deaths

Anixal mmber and sex

2AM 2 23 244 3™ 26F

27 28%

285

NECRQESY
Animal not remackabie (N\R)

ng - dark azeas: few, all icbes

1-2zw diametes

— dack axeas: few, all lcbes
2=4rm cimmeter

= dark focus: few, all ldabes

= dark focus: mmercus, all lcbes

- dark focus: several, all lobes

~ darie: slight, all lcbes

= pale: minimal, all lches

- pale: modezate, all lcbes

= pale: slight, 211 lobes

Caecum - abrormal ocomtents: caric
substance, achering ro mxosal
surface

= distension: marked, gasscus
- distersion: moderace
- distension: aoderate, gasecus

- distersion: slight, gasecus

Rt

Colon - distension: moderate
= gistension: moderate, gaseous
= distension: slight, casess

Duoderum - distension: SAIGht, gasesus

Ileun - distension, modesate
- dist 1 N . e, o
- distension: slight, gasecus

Jeiunlun ~ distension: modesate
= distension: medezata, aseors
- distenzion: slight
=~ distension: slighe, gaseous

Llver - dark: slight, all lobes
- mottled: slight, all icbes
= pale: slighe, all lobes
Manibuiar lyech rode -~ sed: slight

Nasal cavity = sbeoreel conteass:
thick, cream substancs

Siomach - distension: macked, Qaseous
~ distension: slighs, Jasecus

Bay of death

L]

L]

]

y

"

"

n

ny

"

"o

"y

]

"y

y

L]

2%

w

g

L)

"

P - azesent
# animal found caad
all other animais kilied :n extremis
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Acpencdix 4
Individial necropsy data
Sporxtic deaths

Grom 4
Aimal mmber and sex IIM I I I8 I  1er  ii1T I8 sz 2¢6%

NECROPSY
Anizal not rexarkable (NR)

iung - dark areas: few, 21] lches
2-Gmn izmeter
= dark areas: mumarcus, all icbes ®
i=tom diameter
= dark aregs: swveral, ali icoes 3
24 diameter .
- dack aress: sevezal. all lobes ®
1= diameter
~ Jdark axeas: several, 213 lobes B
1-Bmm diametar
~ dark focus: numeros, all lobes 4
= <azk: marked, all icoes | P
= inflated, all lobes 2
- inflated, marked, ail lches
~ Wottled: moderate, all lches
= pale areas: fww, 311 lobes
2=-5mm diameter
~ pale focus: few, all lches B
= paie: moderate, 21} lches 13
=~ red arens: few, ail lobms
-8B diareter -

Heart - lacge: slighz, all charbers 2
Caecum: - dark contears 2 P

~ distensim: slight, JRseTuS 14
= Astensicn: mderate, gaseous

L)

g
"
w
"G
o

"

g
L]

BDlon ~ Elstension: slicht, gasesus 1
= Zistanxion: occeraze, gassous

iy
o

Quoderur ~ distension: slighs, gaseous C— B
= distension: moderate, Catecus 2 |3
= thizk: sligk. both surfaces E

7]

Dew - cistension: xodecate, Fasecus 4 B
- Sisteasion: slight, fesemy

L]

L]
o
L

Jejunium - Jist H ., 3
= distension: sisght -3
- AlsTension: silghe, casecty ?

)

Kighey - o3t cless, might E
= pelvic dilation: macked. ight

3

Liver - mottisd: slight, all lobes P
= mOvtied: axderate, all lsbes B
= pale areas: fen, all icoes, 13
25 diareter

= et
anizail found dead
all other animals Rilled in extremis

oy
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Individual nectopsy data
Spora¥ic deaths
Sroup 4 (continued) S S—
Animal rusber and sex AIM 1M I 1N I 158 2IF 18T 19 20F
Mandibular lymph noge - large: slight 2
Pituicary - dark: marked 2
Spleen -~ small: moderate 4
Stomach - dagk: marked, mucnsa! surface, 2
around cesophagesl sphincter
- dark: slight, mocosal surface, B
fundus reqgion

— distension: slight, gaseenus |3

= distension: moderate, Jases B 2 14 B 4

~ distension: marked, saseous B
‘tercs - distension: slighe, Mlassrzl e
Thin 2 s 2 e P & 4
Day of ceath 2% 3 3 x k] 3 2 2¢ 3 3
? -~ present

# anirmal foung deac
all other animals killed in extremis

- 49-
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Appendix §
Spensor’s Certificate of Test Article Analysis

& @ HODOGAYA CHEMICAL CO.. LTD.

COctober 12, 1998

Certificate of Analysis

Wemm&mmmm beex duly inspected
hmﬂﬁn&abm&nmw&axw‘inﬁ.

Camzodity Namae TP-45

Lot Ne. 1412

Quantity 1.7R8¢

=M TEST BESTLYS

Appearance Slightly Yellowisk White Powder
Average Parsicle Size (e m) 56
Apparent Specific Geavity ®'=d G170
Voiatils Mazter %) 08
pH (-2 46
Purity (L)) 100.0

H‘A

o NANYQU P
4 REEErTmEsac -%«L
MOOOJAYA CNEMICAL €5, LT _
FU-ESES S RE QM2 Manage: of Assurance Growp

S5-2 NOREOANA-TN0 SATWA; KT KAMRSAKE SET, 09508 SAPAN
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Appencix 6
Certificates of diet analysis
I Corfcats of Anaiysts
sooer: BB (D s©
M R 5155 MEBDT AATCE N 3L
DATE OF MAWTERCTIRS: 16ch Segcamber 198 N
Sod Analysis Comaninans Foumd snalysis L%:‘::::fm
wn.¢ z Fluor:de 5 - g 10 g
Crmde Fat 6 z Mtare as Ba¥O3 17 wAx 1.0 mAg
Cowie Provein 5.2 Ed Firzite as Xa¥2 3.0 AT | 1.0 »g/kg
Crada Fidre &1 T Lewd Boo dezectad iy 4.25 ngig
4.9 z Arssnic Sor devected gky 2.2 wg/xg
0. z Cadmiva Bex devected s | 0.05 agks
Phosphorus “::9 T Morocy % jececred A5 | 0.0 agikg
Setive %3 3 Selew Now deSected AT | 205 agg
Aloride 0.49 x
Potazsion ax h 4
Magnesis 0.16 z Toral! Aflacoxias Nom dececzed =gg L
trsa 1= 81,32.81,c2
Copper n g/Rg Tetal P.L.B  Non detected mg/hg | 10.0 meg/Ry
Bangamase -} |g%g Total DT Noo detected =gkg | I2.C weysig
Tine W g/Ag  Meldstin Ben devected g | 100 oegske
indare Son detecred cgAg 10.C meg/ig
Heptachlor  Nee detected weprkg | 10.0 megskg
Nalaxhion Boo detected gy | 2.0 aegikg
Titamin A kX iudg m- xem Bor: desected P gTm | 1000/%
¥itamia E a gy
Titamin € ilfe :
‘ gy bs-s—fﬁ; e 5.0 per gzm | 100/x
Salnerellae Abgent i
Shtres Nou degected poc pom 8 sﬂm
Enrere i
|- Bon derected pax grm ‘5’3‘;““
chia
&l&?ﬁ Ben dezmcred per g m in
haggal Units oo detectad per gra m in
aokidiorie - dacecsed
Sigmea ‘Q.Sg ........... Attty - '
ghelag

......................... .

-51-
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Fatrient Fomd Analysis
¥olsture 18.§ x
Crude Mt 3.0 z
Crude Proteia 5.0 T
Geude Fibrs s 3
Ash €.0 x
Calelum 0.18 z
Fhesphorus 0.5 z
Sodtue .22 z
Chloride .49 z
Pacassium 0.48 z
Eagoesioa 0.1 T
Izram 184 ~g
Copper ? -y
Hangtmese 0 oy -
T . -ty
Vitamin & 4.3 fosy
Vitamin & &8 Py
Tiramts ¢ iy

<

Sigwad {!5$

~~~~~~

LTI TRy

alhala sy

...... Creescascann

Flmexide s
Nirvate as SaO3 21
Kizrite as XalNOX 1.8

aed Boe. Detwctad
Arseniz Kog Detected
Casmivey 8.07
Serucy Noc: Satectad
Seleniam c.0r
Taral aft, Nor: Pe "
Tocal P.C.B Bon: Betected
Toeai D.D.T Bon Detacted
Tieldrin Non Detected
Tixciame Boxss Datectad
Hepcachlor oo, Detected
Malatxion Sar: Davactad
etal Viedle

Organtsme x 1000 Ben Detected
Mesewhil i

Spacés x fm Ser: Betectad
Salmnenllae

Species Neu: Decwcted
agere

Bestarisceas B Dececred
Eacherishiy on Detnoted
[-533

Fungal nize Som Detectmd
AaaxidMetic 'S

dcmiviny Nom Detected

-52-

Pt pra
Bar arm
pes prm
par grm

per xTm

RIS I I I EE Y.

Limit of
Detecticn
1.2 we/kg
18 mag
1.0 mg/hy

| 0.25 og/kg

2.2 =g
Q.05 mgkp
.01 mp/xg
¢.05 ag/kg

R

B1,32.G1.82
10.C meg/xg
0.0 meg/g
10.0 -cm
10.0 meg/kg
10.0 meg/ig
20.0 mg/kg

1000/x

100/g
Absant in

8
t

Absent in
20 gr»

Abwant in
20 gra

Absent in
20 gem
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Appendix 7
Stady protocol
COVANCE "
DEFINITIVE PROTOCOL
TP-415: Single Exposure Izhalation (Hexd-Oniy) Toricity Stady
in the Rat
Test Facifiy: Covarcr Labocetories Lk, Otey Rosd, Harmogate,
Nork: Yerkskive HG3 1PY, Englnd
Protocal stams Defizgve
Covance Stady Nonbe- 358%

CLE Stady Dinsctr St & 7F Socalonal 10 & Sansency. 1997
Pristed pame N'M Shepiverd

| J
CLE Momgroemt  Stgmare A8 es e Epmame 199

N
Primtsrd reme snd sits 3 1 Kely, Secton Mamger - Ceneral Toxicoiogy
Sponyr® mm\m 18 January 19588
Pricned saene and iz M. A Yaroaeosa, Deputy Gerersl Manager Environments! Feaith
& Safery Quaity Assrace Deps.
~Ei
AR
Sponsor's Moslor: zﬁ& Mr K Kashims
Spomsar: Hodogaye Chemical Co.. Lad
Sxwai-kx
Kawasaic-she 710
Jeoee
Page Nownber- Tof 1S

* Please sigr oe botk approvel pages; retues ore to the Study Director and retaun one for
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INTRODUCTION

The cbiective of e study is £ estmae the toxicky of the test aricle, TP4LS, in the
following 2 4-hour mbaiation exposore (head-caly).

Mmummmak.mwm@@mm
axtharities. Backgronnd dam are svaisble.

Ar inkalation expasure brs been choses becxe i is & possible rovte: of hmae exposur:.
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TEST ARTICLE ,
mmmamdsmxs.mﬁmmm&rmeh
Mhm;(MLWhuiu&ﬂmﬂhWiaﬂd
contaiver a1 1 30 10°C, over & desicoam ic the dark.

The Sponsor has provided infonmafion ca the plysical aopesmance, hazardous Fropertes,
stabiifity awd a dare of expiry. mSmﬂkmMm&mdmm
dm.&m&d@&"!ﬁ)Amfﬂ:ﬁwﬂlkmwdm
Spoasor.

The control ariicle and vehicle for the res: articie will be flkered 2.

EXPERIMENTAL DESIGN

Regulatory tent guidelines
mwhﬁned:mﬁgmmcfmm&mmﬁm
Mnmwammm&mrmcfm
Miethod 403, adoped 12 May 1981

Expasare to the sas article
mamaum::mmmﬁmmbumm
mwa“dmamwneﬁgw&mmgm
Aﬁmﬁcm&ﬂzm:mkhm&

meﬂ&Wysm«&mﬁm
m&smasmwwfaAMMwm&
chezrvad for 14&3518':&“&::“@0{&5&@&3““&}&

TEST ATMOSPHERE

Generation of the test anmesphere
nmmsm&mnm@mﬂumn‘mwmn
ﬂhmﬂ;a&xéﬁ:ﬁm’ibnﬁzms&mawmm&

i mmm:ﬂhwh&:h&maﬁc&awwm
Spoaxcr. f

¥

n

n
H
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mmw-ﬂmtﬁﬁ
mwmmhﬁya&mﬂ&mmm
mwmmwummnmwkmmmu
unmm.v&m&mmmm.&ynm
hﬁ‘h&‘ﬂndbm&&h@&gg&nﬂthm‘ﬁ&
fecarded i the sady notes.

Kxpasare chamber sir Sow
mwmwammaummmw
twice haoly. Therewill not de Jess th 12 o cangevhonr.

Expesure chamber axygen concextration
mmmiuwm-ﬁam-emmm.
The oxyga:: level wif st Sl below 3 mirkmar: vaioe of 19% wi

Nomizal concentration
mu:&ﬂh“&tm&m&m&mm
durieg the expowars pericd.

Espesure concentration
The sctual concentration it the exponre chaxber wiE be meagrer approximtely twice hourdy
dring the exposwre peticd.

Particle sine
mmesxmﬁhmmmmummﬂ
mm)dmwmmdkwﬁrdm

TEST SYSTEM

Species, strain snd suppiier
mmﬁkm“ﬂh@ﬁﬁnmﬁem&@h&&y
anima’s of sach sex.

Specification
mm@ha&ﬁam&ﬁnmhammo{ﬁ days &
§ day, each sex within a 35 g weight onge: AL raxdomisation their body weight will be within +
0% othe versk ream Sor each sex.

i
‘n
?s
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Esvirecment

mmmumhamm srcooditioned 10 provide & misinum of 15 sic
muﬁdy,hwdmhﬁﬁymﬂh 190 25°C and
nwmmmmwlhwmmnaq&&
xzmwmmxm-&umm

m“ﬂhwhmiﬁnisﬂsﬁﬁ*&sﬁn
55x34 x 20 cm, fioor e 1870 o

Diet sad water
Wtend;ewh"mhlﬁﬁﬂhvemdfﬁnnmmc
Md&&ﬁpﬁkmmnﬁnﬁsnmiw 1.

)ﬁsmﬂhm&&dﬁhﬁmmmmam The water
kmum&wm T}p‘dnﬁ:nmh&pdixz

&anmkmh@um:mmmmﬁnm
achieving the objeczive of the stdy.

ANIMAL HEALTH AND WELFARE

Mm:ghemhsﬂgmhemsmcfﬁsmﬂ}hmhjun&e
mswmwmimummm;
Act, 1986,

hu&nm&-&ex‘mﬁ@ﬁem&'ﬁn&dﬁm{@v&mm
mmmmbma&&m&mmmmjm
mﬁmmmswﬁgx&m‘d&:mm‘

PRE-EXPERIMENTAL PROCEDURES

Aﬂhaﬁ-ﬁu.dwm

AR == =T s S & cliical imspection ©r i bealth on amival. They will be acclimarised for
amssmﬁ.mmﬂummagmﬁm
o enxcve their swkabilizy for the study.

&
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ABscation of asimals tu the expesare growps
The sals wil: be asaigred arbitrarily to the exposure groups. Grop mean body weights will
hdﬁ“dwwmm“mwh&mhaweam

Identiication of the animah
Comp Grenp Asimisigroy
——r cxim Mhix Fazule
M il =5 -0
3 ik -3 »e

numbers.

EXPERIMENTAL OBSERVATIONS
Ciimical siges
m@hm&riﬁdlhﬁ&cmmﬁd& Animals will be cbserved
mﬂumwmums&m.mmmn
m:am&&mm:um.mmaumt
sigrificant shacranafities rewaim ofter 14 days. A individuai record will be maintsined on the
&linical condifion of epch axia).

Mocbidity and mevtalicy
ﬂ“ﬂhmx&ma&d&&wﬁgﬁmm&
ﬂsnhmmmmwﬁ#ﬂmmimiiwmhﬁmhi
Wm-ﬂumdw

Body weights
WMWG&WMM&MQM 1, onDuys 2, $and 15,
= SERNT HeTopsy,

TERMINAL PROCEDURES
Neeropey 4

&mmm-ﬂ&aﬁnmm
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mmwmnwmpd-&mmwmugm
w»mm;uwmaammﬁ-m
wc.wuamﬂuwmumdw
tact will be examined and any irritation assexsed

Orpan weighs
mwummm.mu;mmahmsemm
mmmmawpﬁ«mmm

Histepatholagy

sm«ammmumhummmw

mf“ﬂh@mhmhmrmm“

Wm@,&SWﬂtheﬁmim.lf

Mkmawmmﬁamdmﬂhmw&

Smdybiw,mmmwﬁimmmﬁyhmhdﬁnd@iﬂysﬁem
- 3 L

DATA EVALUATION

Any signs of toxicity and mode of death will b2 assessed. The dats will be processed where
Spproguiate: 1o give group meas vakes and standard deviations.

GOOD LABORATORY PRACTICE COMPLIANCE

mmwummmmmwm&dmm
nmmzmmmmmd&osmwsuwm
mmxm,mmmmsmmmntumwm»
Whmu&hw&wmmmekm
m&mnmiﬁnm.wmmqmm&pmw
wﬂikmbynmhﬁhw:m&w.
mm.mdm-ha&mammw
meamw&mwmm
Eﬁem&hﬁhynmm.uwmbemﬁmw‘me&e
i!pmsmpmimdmnrqynf&&dymﬂs{ml&mﬁbth

]
ih
¥
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REPORTS

mwauwmxmwmummma
appeopriate intervals. The final report will coatain: all proceduces sad resclts. Ar woaodited drat
eport wik be issued foxr discussion with the Spomor (see Appendices).

ARCHIVE

mmmcwmwmm&ﬁmmﬂum
h&mmkmmﬁsmdm&zmmﬁshm&m
ﬂhm»mmmmumm«mmﬁ
beluif

smquﬁmnwmsm&mmmu
w&ukqm&qﬂyd&emmm&:famimpm
three monils sfter subwission of the findd repart. The Spemecr Wi be comacred before
spectmens gre destroyed on their behaif’
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APPENDIX L
Dict semmwary
Year snding 31 Decamber 1997

Rz & Maonse No 3
Nemiens e SB Cantamianars Mew D
Mcistuse % 2 12 Flaocide mphg § 2
Crade Fu % a1 e Natrwe 28 N0, mghg 13 8
Cdcgomn % T 07 Nitrie 28 NaNO- ngAgx L6 OF
Culefiee % 41 08 Lawd nply 082 026
Ak ®x 45 a1 Arsmic apty NO ©
Calcimm % GS6 006 Cadsitz: mply 0085 003
Phasplores % X 2% Mescwy aphe O a9t
Sodinm % o am Salesizz: ngAg 20T 001
Chiocide % 4w as Tomi ARxcxiss kg NO 2
Powcsian % ™ sm Tk FCB mghkg ND ©
Nymesmm X 217 am Tomk DOT mghg XD 0

Dot mphyg NO 0
o gy 41 N Lindame mghg N> O
Copper wphy 11 1 Heramchiice oy ND O
Manzasese npkg 57 Miaiaticon iy 3 1l
Zinc mgig 4 S

Txa visbicorgwisms x N perg 07 11
Vitmmin A wlg 48 18 Mdimmpl=:: spoves. perg X% TR
Vimmia € iz % B Salmcenlle tpecies perg ND ©
Vismin C -pike Prommglive E ol pxg NO @

Ecligre! prg ND ¢

Fomgai onis. pwz & 3

Amnidoce scviry prs ND @
KD = Nem derecd

- 81-
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AFPENDIX 2
Sewmmxry of water axalysis - 197
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AFPENDIX 3,

—

T ~ Numghes scxshin: ¥~ G ax Sepaative smsces ot
T~ Ml spomare wage S~ Mo xwom
X - Nuarghere ozl R
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APPENDIX 4.
Stady recerds

mmmmwummuwmmwmnuﬁm
to the following:

Protoco! Asimal bouse experimentsl procedurss,
Protocol smendmen(s) observations and rocording as Ested i the
File noegs(s) protocol

Study schedale

Seudy correspondence The following dwz will be maintsipsd i
Am  desputchireceirt of sampies fom the anafvses are required by protwcot and
CcE performac by CLE:

Disperruery inforpsion pertaining 107 Inkalaion chemistry

Test articie receipt Macrofmicro  pathological  cbservaticns
Test anticle description and recordiing as specified it the protocot
Test article nage

Test articie Gyposa!

Preparation of dosing formulations

(F appropriaee)

Animal house infarmation pertsizing to:
Diet batches used

Diaz and water analysise

Supplier's animal dats.

of animais

Detzils of experimental envirocment

* - cemiral records meintained

~
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ATTENDIX &
Reperss
Draf? report
hmwmﬁhm&&mwmmmﬂk
prepared 5o commia the following oe:

Th2 mame g lﬁsﬁmaﬂgﬁym&m&ﬁw&nm&&ﬁm

mmwmmhummmqmm
mﬁuﬁnﬁmﬂdqmﬁmeamm:yhew&m
ot integrity of the stady.

mm«mmmmmwmmmmmmxm
muummmmmmmmdm
exposes.

mm,mm-sne&&mmumsm
The repocts of the imEvidaal !ﬁmmmfséssnd?.e\gm

mm«mm&mm-ammm‘&
Mﬂhwhummwmmwmwm
h&m&m;mﬂmﬂd@em&rﬁnﬁpum
therecf to expomure.

memh&mmighww&mmwﬁus}
way be reported where appropeiats

Final repert
mmmaummmmmmmm&m
mﬁaﬂmhd&mn&&é@m&rﬁewwh‘mm
&Mm@.&%%:%ﬁfaﬁﬁmiﬁn
mdam&nkm&&mmhubﬁmmqﬁym
evahmtion.

Blectrensic reports g
Andmu&mof&ednﬂﬂﬁmtmﬁmemhmﬁeuﬂhmwﬁnm

thmmwm%nﬂhmmwmwoﬁawmby
ummehme&m&mmmwsmﬁwum

- 55
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Deta processing
‘Hesd of Quaity Assrwmcs

Proposed Dates
Asials o2 site
Fost tresxment
Srody tereaston
Draft repone

APPENDIX &.

N'M Shecherd
AC Gibbs

B Halsdey
B Cxden
§ Commivmad
A Basford
ITWilkis
S Brogdes
N Darweet
S White

Bmxry 1999
Teowmary 1999
Feoruary 1959
Mo 159¢

A charge 1o the Sodv Director w3l be docomentad by privocst smendment, orther changes
% persorned o detes Wil de docurmerzest i sty rsconds.

Distribuks

Persoomel above. Aol Hoow Superviser (3 copiesh Maomaser AHS3, Producton
plicaing. Coatracn adraizistzacios via Productine planning. © Springsil

[
)
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Protocol Amendment
Saxiv Tile m«ammmw
Todcty Study in the Rt
Sty Direcsor N M Shephecd
Spensar Hodogeys Chemiza Co i
§6-2, Morikawma-chg
Saiwsiics
Kawassic-sht 218
Jacan
Shudy Morstor WX Yt
Paforming Laboratory  Ceverce Laboratories L
Nexd: Yorkshire HG3 18Y
Covence Sy Numbar 5539
Amentmect Nbar 1
Page Numrber 153
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&ﬁmmmmmﬁemm&

Swdy Manitor
Tent systewr sypplier

Sindy seuiter
mumduwuxxﬁmmuxwmnnm
Moaitor.

Test system supplier
To mrovide additacosl Ma&ﬁqﬁ.&wsiﬁiﬁdu
Charles River (UK) Limited.

- A0
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Amradment approval

memmmﬁmmmmmmmmm
wmmnnumyﬁm-ﬁmmﬁrmrm

Covance Labormeries Lt



=3
3

Covance Swudy 558/9

Fina! Report

Protocol Amendment

Study Tale

Saxdy Direcior

Study Moror

TP415: Single Exposure Inhsiation (Head-Onily}
Tenacily Shucy i the Rat

N M Sheoherd

§6-2, Horikaw-cho
Seiwaid
Kawasaki-3x 210

Japan

A K Xashina

Coverce Labcraiorias L

Norih Yorkshira, HGS 1RY
Engiand

=
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mwmmmﬁmmummoe

Test system - Specification

Additions! exposare groups
R desi

Hemification of the animals

Daa evaluasion

Repors

Tonici -

Appeadix 6 - Proposed dates

Test systemn - Sperification
Whmdahg@kmnaﬂ:rdym&-ﬁﬁmpﬁammm
mm&ﬂem:gem@ﬁt}stlﬁymm&kmmﬂy
animmais that were €2 w 49 days oid As gnwls 42 © 49 days old were il yong
aﬁnﬂ-ﬁd&wm:-@:mdﬁgmm&m
Mmmm“nmﬁem For the follow on
maﬂh&ﬁﬂrmﬂ@%mhuﬂuﬁehw
mm&mmw&*&mmﬂummma
mmmhmmma&eagd&:mm‘n
Muammumf&m«&mw

M&mih%%mm&hﬂmﬁmmm
mﬁMummmﬁmmuwmmzm
Tequitements.

Experimental design
Anddih-}w‘ﬂhm&znm-imohmm&mﬂylngm
10 expose S males and 5 females simmitaneousiy for 4 hours. The animals will be
M&rl&&g:aﬂa&m&rs‘gsd‘eﬁlﬁ toxicity and morbidity,

ESumaﬁm&&t&ndﬁﬂmo&'Snﬁauﬂ 5 females will be
waamcfm-wmmmmbem
for 14 days after the exponrs for sigas of chuicdl ity aad morbidity.
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Finzl Report
Identification of the animsh
The aniteals will be identified by tail marking with indeible ik as follows:
_;_‘ : Maie Feamb
= e alorvte? aul Bufl 1 10
—— = 2 =
opmeiuiisinoen Pk s b3
Data evalnstion

Fm&mmhhnqeﬁz&:-ﬁcbthemim
muwnmmhm

Reports
Two copies of the unmdited draft repor: will be issed & dicecaed by the Spoasor.

‘l‘cﬂdrymciﬂil
MMMmhwmmmﬂkwmh
foxicity classifieation helow:

Cmmnmanem.&m!v{hhy 1903}

L~ p——— —
v = -
§ Eﬂn’__iﬁ
i mxw
L] 1 <1CN < S nmaminerasicuines.
3<L®§(tc—"-§
Appendix 5 - Preposed dates
Draft report Apxil 1990
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Covance Sardy 5589
Fmal Report

Amendenent spprevsl

Mmammmﬂmmb&mmw-emm
Fppwowal peges; retura ame © the Seady Director and retxis one for your records.

M 33 ,L!Irﬁ d: !Eg?

Nawe: Mr A Yamamoto Duse [
mwmm&s&mmm
Hodogaya Chemics] Co., Lid
r 7 2{.’@&?:@
Name: NM S Dute
Srudy Diractor
Covance Laborstories 112
}
2’9
el 2 o 5]
Name: JL Kally i Daze o
Section Ma-uger ~ Ganeral Taxicology
¢ Ses Lad
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CERTIFICATE OF AUTHENTICITY

THIS IS TO CEATIFY thal the microlmages appeariag on this mécroﬁc}nmmrm
and campisls raproductions of the records of U.S. Envircnmental Protection Agency

~ dacumenis as delivered In the reguiar ccurss of business for micrafiiming.

S N .
nmmacLK)8~ o4 - 200 &Sﬂn PN
(Montn)  (Day)  (Year Camera Operalor

Placa Syracuse New York
{City) (State)
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