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Dear Sir Cortilns B GBI = i
Bayer Corporation is submitting a Study on Acute Inhalation Toxicity in Rats = AL
According to OECD NO. 403, Report # 24245 on Desmodur |, (Isophorone- 7
diisocyanate) CAS# 4098-71-9, that we recently received from our parent =

company Bayer AG; as a follow-up to earlier submissions made under the 8(e) i
CAP program (July 29, 1992 & August 3, 1992).

In this study, groups of five Wistar rats/sex/concentration were exposed for a
four-hour period to liquid aerosols of the test material using concentrations
ranging from O (air control) to 410.3 mg/M3 air (analytical determination).
Concentrations of 20.4 mg/M3 were tolerated without mortality, but, starting at
this concentration and higher, clinical signs of toxicity indicative of irritation to
the respiratory tract were induced, i.e., bradypnea, dyspnea, labored breathing,
rales, seroue discharge, red encrustation's of the muzzle, cyanosis, as well as
other non-specific signs such as reduced motility, emaciation and sluggishness.
Some of these signs lasted upward of 28 days post-exposure. The resultant
LC50 value for this study was calculated to be approximately 40 mg/M3 air for
both sexes which places this compound in the "Extremely Toxic" category of
EPA's TSCA 8(e) Reporting Guidance Document for acute inhalation toxicity. <

This information will be provided in our hazard communications literature and ™2 <37
training programs. o ﬁ?rn_
<
The information submitted in this report is not considered "Confidential Busines$: 27
information”. Please contact me if you have any questions. ® o
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Bonatl o)L L

Donald W. Lamb, Ph.D
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412-777-7431
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

This study conforms to the OECD Principles of Good Laboratory Practice (GLP) and to the
Principles of Good Laboratory Practice (GLP) according to Annex 1 ChemG (Bundesanzeiger
No. 42a of March 2, 1983 and Bundesgesetzblatt [federal laws gazette] Part I of March 22,
1990).
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2. QUALITY ASSURANCE STATEMENT

Test Substance: Isophorondiisocyanat

O

Study No.: TO055415 \y

Nl
&

The study was audited by Quality Assurance on the dates given below. AuAGit reports have
been submitted in writing to the study director and, if necessary, also tl}?labomtory
management, or other persons affected. Ne)

Date of report to study
Date of audit O director/management
v
Nov. 25, 1993 (study plan) L Nov. 25, 1993
Nov. 24, 1993 <</ Nov. 24, 1993
K\
'

A

<)

To the best on;ny knowledge, the results of the study and the methods used have been
correctlyxeported.

qulféy/ Assurance Unit
H-QA-C/GLP, Bayer AG
Date: .A‘L 0f A995 Responsible: _A_M_

6
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4. SUMMARY

A study assessing the acuie inhalation toxicity of Isophorondiisocyanat (hereafier referred to as
fest substance) on rats has been conducted in sccordance with OECD Guideline No. 403,
Groups were exposed to atmospheres from 20.4 to 410.3 mg/m® air of the test substance (4
hour exposure, 4 weeks post-expcsure observation period) and each liquid aerosol was
generated 50 as to be well respirable. The results can be summarized as follows: O

LCso NOEL < "
Males: approx. 40 mg/m?® air! <20 mg/migjr
Females: approx. 40 mg/m® air Y

Ly

. | >

A coatin ' .4 mg/m® was tolerated in both genders without lethality. Exposures to
concentrations of 53.3 mg/m® and higher induced delayed lethalities; animals came ad exitum
up to day 28 of the post-exposure observation period. Clinical signs were observed following
exposures to concentrations of 20.4 mg/m® and hi . Findings included unspecific effects like
decrements in body weight gain, reduced motility, rection, ungroomed coat, sluggishness,

emaciation, and a depressed righting response. , most of the clinical observations such
as tachypnea, bradypnea, labored breathing, irregular breathing pattern, extreme breathing
difficulties, rales, sneezing, reddening o , red incrustations at nose and/or muzzle, serous
nasal discharge, cyanosis, hypot ¢ consistent with an assessment thst this test

substance induces severe irritant effétis to the respiratory tract.

Gross Pathology

With the exception of a less coﬁzpmd lung and some focal discolorations of the lung, survivors
showed no substance-induced macroscopic alterations. Animals which died during or following
exposure showed s list of macroscopic findings, which are considered to reflect local irritant
cffects to the respiratory tract (nose and/or muzzle with red incrustations, mucous membrane
of nose with reddenings; pleural cavity filled with liquid; lung less collapsed, with dark-red foci
or diffuscly w-m emphysematous, spongy, and with escape of iquid at the cut part).

i We) )i~

"‘f  respirable acrosol of the test substance induced  high acute inhalation toxicity 10
aa . Signs characteristic for an agent inducing severe irritant effects to the respiratory tract
e observed.

! Al concentration data represent saslytically confirmed concentrations of the tost substance (purity:
>99%) in the breathing zone of the animals.
&
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S. INTRODUCTICN

This acute inhalation toxicity study was conducted in accordance with OECD Guideline
No. 403 using Isophorondiisocyanat as a test substance. The study was performed on rats

(nose-only exposure over 4 h to a respirable aerosol, dynamic exposure conditions, 4 week
observation period).

The objective of this study was to provide information on potential health hazardg likely to
arise from shori-term exposure by the inhalation route. Data may serve as & basis for
classification and labeling of the product. <

The study was conducted at the test facility of the Institute of Toxico_@ - Agrochemicals,
Department of Toxicology, Bayer AG, D-42096 Wuppertal, German¥

Y
Study mo.: T0085415
Study period: 24.11.1993 - 05.01.1994
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7. MATERIALS AND METHODS SR S
7.1. Test substance
Test substance: Isophorondiisocyanat (IPDI)
Batch no.: 1.5/3-28 O
Producer: BAYER AG, Leverkusen v
Storage: Room temperature, desiccator Q,Q-
Stability: Guaranteed for the duration of tan.study

(stable up to December 31, 19%)
Purity: > 99 % Isophorondiisocyanat
Chemical characterization:
CAS nu.: 4098-71-9
CAS name: Cyclohexano?s-isocyanato-l(isocylnato methyl)-1,3,3-
Structural formula:

<

not applicable
0.0004 biPa (at 20 °C)

90004 hta (at
1.06 g/mi

il
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7.2. T m in i o o

Species sud species justification

The study was conducted with rats, a rodent species recommended by the test guidelines. SPF
bred Wistar rats, strain Hsd/WinWU [formerly BOR: WISW (SPF-Cpb)], fiom the
experimental animal breeder Harlan-Winkeimann, Borchen, Germeny, were used. Animals of
this strain have been used at Bayer AG in toxicological studies for years. Historical data on
their physiclogy, diseases and spontancous alterations are available. The state of healﬁbf the

strain is randomly checked regularly at the insistance of the Central Supply
Department, Bayer AG, for the important specific infectious pathogens. The results of these
examinations are archived. <
<
Acclimatization
The animals were acclimatized to the animal room conditions for at le?s S days before use.
Y

Animals were identified by both individual colour-marking and cage-labels. All animals from
this study were located on one cage-rack.

Randomization

Before the start of the study the health status ofCehch animal was assessed. Animals were
subsequently assigned to exposure groups st rarffora (randomization procedure is described in
section 7.16.). <

Health status

Only healthy rats free of signs were-hsed for this study. The animals were not vaccinated or
treated with anti-infective agents\pither before their arrival or during the acclimatization or
study periods. The females iparous and not pregnant.

Age and weight

At the study start the varistion of individusl weights did not exceed % 10 per cent of the mean
foreachmmdgmup(cf Appendix). Animals of the weight class used are 2 - 3 months old
and hence fulfill @aﬁmforyounga&ﬂu

scclimatization and study periods the animals were housed singly in conventional

Type II cages (based on A. Spiegel and R. Gonnert, Zschr, Versuchstierkunde, 1,

1961) end G. Meister, Zachr. V«uadmhmde,z, 144-153 (1968)). Cages and water

were changed iwice 8 week while unconsumed fbed was changed once per week. The
muk«mfmhuﬁmm«ﬁnmﬂmmﬂnﬂmm@mfoﬁom ‘

m SRR K R LI
Certified Mﬁm consisted of typeSSllS low-dust wood graiiul _ . Sniff,

Socst/Westfalen, Germany. Themdmw@mmwyWhﬁad

¢l 12
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contaminant contents at the request of the Central Animal Supply Department, Bayer AG.
Data provided no evidence of an impact on the study objective.

Apimal rooms

All animals were housed in a single room. For reasons of space availability rats from other
acute toxicity studies were housed in the same room, however mistakes in animal assignments
were excluded by adequate spatial separation (separate cage racks), clear cage labelling, and
appropriate organization of all work procedures. The housing of several studies in or€nimal
room is not considered to be a deviation from GLP-requirements since many Wdies are
composed of 10 animals only (as required to perform a limit test).

1 conditions in the animal room %%
_ L
The room envircnment was; v~
PN
Room temperature: 22+2°C -
Relative humidity: approximately 50 %
Dark/light cycle: 12 W12 b; artificial light from 6.00 a.m. to
6.00 p.m. Central European Time
Mlumination: approximatelyl 3-14 watt/m? floor ares
Ventilation: approﬁnmmes perhour |

The room humidity and temperature wer. ntmuously monitored and documented using a
calibrated thermohygrograph. Occasio: ons from these conditions occurred, e.g. as a
result of animal room cleaning, but .Q had no detectable influence on the outcome of this

study. -

The animal room was regularly cleaned and disinfected once a week with an agueous solution
of Zephirol®. Contamination of the feed and contact with the test system were excluded. Pest
control was not conducted in the animal room.

TR

Ration consigied of 2 standard fixed-formula diet (Altromin® 1324 pellets maintensnce diet for
rets and mice, Altromin GmbH, Lage) and tap water (drinking bottles). Both food and water
wereaﬂhbleadllbiwm The pelletized foed was contained in & rack in the stainless-stoel wire
x . The nutritive composition as well as the germ and contaminant comtents of the

d:awdwckedmhﬂybynndomnmphngbythocmmw
\Bepartment, Bayer AG. R o i

Drinking quality tap-water (Drinking Water Decree of 05.12.1990, Bunt eszbiatt |
lew gazetze] part I, page 2612) was provided ad libifum in  coptaining
spproximately 300 mi (based on A. Spiegel and R. GOnnert, Zschr. Versuchatierkamdg, 1, 38-
46 (161) and G. Meister, Zschr. Versuchstierkunds, 7, 144-153 (1965)).

A 13
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Details concerning general feed and water specifications are provided in the Appendix. The
results of feed and water analyses are retained by Bayer AG. The available data provided ne
evidence of an impact on the study objective.

7.3. Test guidelines

The study described below was carried out in accordance with OECD Guideline No. 403
'Acute Inhalation Toxicity and EC Guideline 92/69/EEC, Annex, Part B.2. 'Acute fticity -
Inhalation’. ﬂwsmdycondiﬁonswueadjustedsoutoﬁxlﬁﬂdsotheEPAG\ﬂd\?\im'Amte
Exposure - Inhalation Toxicity’ (US EPA, 1982) in so far as it was technically possible and
reasonable for this study. Other recommendations (US EPA SEP, 1988) werQalso considered

s0 as to comply with internationally recognized procedures. &
4
7.4. Exposure conditions v
e

Mode of exposure

Animals were exposed to the aerosolized test substance in restrainers made of Plexiglas.
Restrainer tubes were chosen that accommodated the animals size. These tubes were designed
so that the rat's tail remained outside the tube, thus restrained-induced hyperthermia can be
avoided. This type of exposure is preferable to le-body exposure on scientific (Paulubn,
1984) and technical reasons (rapid attainment of -state concentrations, no problems with
regard to test atmosphere inhomogeneities, bett¥"capabilities to control all inhalation chamber
parameters, easier cleaning of exhaust gir, and lower consumption of test substance).
Moreover, contamination of the fur largely be avoided. The chambers used are
commercially availsble (TSE, Mlsxﬁw Homburg v.d.H.) and the performance of this type
of chamber has been published (PY' 1984; Pauluhn, 1988; Pauluhn, 1994).

Yehicle e
Based upon a possible exposure potential during handling/use of the product, the test
substance was genersted as an acrosol. No vehicle was used.

Undermg conditions the test substance was nebulized using & two-component nozzie

wiﬂ:c@iﬁonedeompmsedair(lﬂitmofsirlnﬁn; dispersion pressure approximately
600 &Ps). A microlitre-pump (Elamilton Microlsb® M) was used for dosing the test substance
info the nozzle. The test substance was nebulized into a glass baffie (pre-chamber) attached to

\a dilution system. In groups 2 to 4 the dilution system was composed of  glas fiask (volume
o) approx. 2 I) with an inlet for the dilution air and a veturi tube, which were cted in sacies
(for generation detsils cf. Table 1, results). In groups $ end 6 the dilution system comsisted
odyofdnﬂnoMFoﬂowinc&luﬁmdnmoﬂmMediﬁotbmbdh
inhalation chamber. A skeleton view of the aerosol supply system to the chamber is

cylindrical
depicted in Figure 1.

¢4 4
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Optimization of respirability

The baffle increases the efficiency of aerosol generation and prevents larger pasticles from
entering the chamber (Tillery et al., 1976). The bafile dimensions were - diamvicr: approx. 13
cm, volume: approx. 1 1.

In all groups a metal cyclone connected to the glas flask (in groups 2 to 4 between the glass
flask and the venturi tube) was used to reduce the particle size. This cyclone was calibaed for
use with the air flow (28 1) chosen (for air flow details cf. Table 1, resuits). In this test
substance is essentially pure (> 99%), use of a cyclone will ot selectively alter the spheric
composition of this test substance. QU

<
Inhalation Chamber
meinhalaﬁonchunbetmdeofmirﬂmstedconsimatvg*mﬁc
(Dimensions: volume of inner cylinder = 7 |, total outer di =30 cm, height = 28 cm).
The construction of the inhalation chamber is shown cally in Fig. 1. The test
atmosphere is forced through an opening in the inner concentric cylinder towards the periphery
of the chamber, directly towards the openings of the animal exposure tubes. This arrangement
ensures that each animal breathes fresh aerosol of uniform concentration and particle size at all
times. The 'flow-past' system design thus minimizes the rebreathing of exhaled test atmosphere
and the degradation of the reactive test substance i presence of water.

Y\

Conditioning the compressed air
Compressed air was supplied by Boge conf@ressors and was conditioned (i.e. freed from water,
dust, and oil) automatically by a8 VIA Gpmpressed air dryer. Adequate control devices were
employed to conirol supply pressure=\

Y.

Air flows

Dudmtbcapompaiod%irﬂommmitmedoonﬁmwﬂyu\d,ﬂ‘m,
readjusted to the conditions required. Air flows were measured with calibrated flowmeters and
were checked for comrect performance at regular intervals using bubble meters as primary

oty LT B T Cw e

N DU AL 1 SRNUVER $¥ SCPIN TUNILE S NN S EETNIE S YAt e
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Fig. 1: Generation technique and inhalation che amber

1. Compressed air <
2. Test substance rescrvoir {

3. Microlitre-pump v

4. Nozzle

S. Baffle %)

6. Dilution als into glass flask with flowmeter

7. Gias fiask uecd as expansion chamber

8. Cycloae

9. By-pass

10. Veaturi tube (aped only in groups 2-4)

11. Dilution sir tbe with flowscter

12, monitoring)

13. Inbalstion .

14 WWMWW
in'exposere tube

lg\mmm B . *"" |

muwmmww

<b 19 anlﬁhr(dt—b-q)

20. BExheast air with flowmotes. - A
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-state concentration — - —

Inhalation chamber steady . .
The test atmosphere generation conditions provide an adequate number of sir exchanges per
hour (approx. 140-240 x). Under such test conditions steady state is attained within the first 2
minutes of exposure (tgge, = 4.6 x chamber volume/flow rate; McFarland, 1976).

The ratio between the air supplied and exhausted was chosen so that approximately 70-80% of
the air supplied is removed by the exhaust system. The remainder provides adequate dead-
space ventilation of the exposure tubes. At each exposure port an air flow of at least(approx.

1.5 V/min was provided. This is equivalent to approx. § respiratory minute vol the rats.
The test atmosphere can by no means be diluted by bias-air-flows. The inhalation cHamber was
operated in a well ventilated chemical fume hood. R

Treatment of exhaust air \%

The exhaust air was purified via cotton-wool aerosol and HEPA Qgem These filters were
disposed of by Bayer AG. >

7.6. Inhslation chamber temperature and humidity

The temperature and humidity measurements were made using a computerized system
(Leybold Heraeus). The values were recorded at ugvah of 10 min (Position of measurement
cf. Figure 1). The temperature and humidity value¥’ considered to be representative for this
study are provided in Table 1, results, and in thekppendix .

The relative humidity was measured w'qﬁ‘humidity sensor (CCH capacitor). The humidity-
sensor is protected from particles by, a Souble sintered metal filter with an interposed Teflon
membrane (pore size appmximateiy"\i pm). This sensor was calibrated using saturated salt
solutions according to 1977). The temperature sensors were calibrated with &
calibration thermometer. The values were recorded and evaluated with an Apple 2¢
computer and an MDP 8240/45 analogue-digital converter using an IEEE 488 interface.

7.7 h t h

The nominal cogfentration was calculated from the ratio of the quantity of test substance
sprayed‘mtotek::ﬂlemdthetotalthroushputofairthwghdwinhdaﬁondmnber.lbﬂuﬁon
ratios were into consideration. Specific information concemning sirflows and test
atmosplpre concentrations are provided in Table 1, results, and in the appendix. The lower

ical concentrations as compared with the nominal concentrations are attributed to the
effigient removal of larger particles in the baffle/preseparator/dilution system,

%) %‘e test-substance concentration ‘VI;S d.‘et‘ﬂ‘:m(mn' " " .ﬁ“ v '-::m 55 B
liquid chromatography (HPLC). Details concering methodological .M' ,,fﬁ,"’f“mml -
mdch,mm-m-nofﬂmteﬂmmoeﬁmmhwmmedw(d
Appendix, Analytic Report by Dr. W. Rangeler).

G
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Concam:ﬁominﬂwwammsphaemdwdmﬁmdomemvwcdlybymumof
filter samples (glass fiber filters, Sartorius no. SM 13400-050 S, Gottingen, Germany) in order
tm'ecogm'zedegndnionandevaporationlosmoftheteuwbuancemdtoverifyimpactor
recovery analyses as well.

Chamber samples were taken in the vicinity of the breathing zone of the animals (cf. Fig. 1).
The number of samples taken was sufficient to characterize the test atmosphere and was
adjusted so as to accommodate the sampling duration and/or the need to co i
concentration values. Optimally, samples were collected st least 1) after the \eguilibrium
concentration had been attained, 2) near the exposure midpoint, and 3) near end of
exposure. All analytical concentrations reported refer to mg of test wbsunce/@ air.

7.8. Char. rization of particle-size distributi ,\%

Samples for the analysis of the aerodynamic particle-size distributioh were also taken in the
vicinity of the breathing zone. These samples were taken using a w-pressure Aeras stainless
steel cascade impactor LPI 4/0.06/9 stages (Hauke, 4810 Gmunden, Austris). Specificstions
and evaluations are provided in the appendix. The individual impactor stages were covered
with aluminium foil which had been gravimetrically evaluated. Due to the presence of the
adhesive filter a coating for these surfaces was considered necessary (to prevent particle
reentrainment (bounce) into the air stream). The sphere particle size distribution was
characterized once per exposure. e

For the evaluation of the cascad gtor analyses the mass median aerodynamic diameter
(MMAD)mddwgeometﬂcMhddeﬁaﬁon(GSD)mdet«nﬁnedﬁomthepmbit—
transformed cumulative particle frequency distribution (y-axis) and the logarithmic
effective cut-off Mgﬁﬁx«ﬁﬂ of the individual impactor stages by linear
regression. The GSD is ed from the regression line: percentile 84 / perceatile 50. The
nhﬁvcmuwithmmdymnﬁcdiumws3pm(’mphblcmﬁuﬁm")mube,1982;
Snipes, 1989, SOT-Commentary, 1992] is calculsted from the regression line. For probit
WomﬁmudﬁmrreguﬁonFORMdgwhhmnﬂMbykoﬁeﬂoud.(lm

are used. The is calculated from the MMAD using the following formula [Rssbe,
1970; , 1980; Pauluhn, 1994).
WD = NMAD x exp(3in® GSD)
<
A

Y-
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To verify whether the serosol distribution is in fhct unimodal and log-normal the normalized
nuspersuge(fh’)umluateduahmomAIogD a;equalthcdtﬁ'«mcelogbp...
ﬁogD whereas D dgngthelcwer(leﬁ)cut-mhnmmd g;;theluglm(nght)cut-mhmt

of the correspon impactor stage. As demonstrated by the evaluations included in the
appendix, the impactor stage cut-off limit (Dp+1) to the right was used for all calculations.
-1 mass/stage
7 'Nf" algD, @)
v~
The log-normal mass distribution y'(Dge) = 1/Npx y(Dg,) as & function of %wodynmc
diameter (D) is computed using the formula: &
=\

* (‘08 “lOSMD)z

(D) =exp(~ S

7T = F 2xlog2c;sz> Y o)

The normalization factor (Ng) is calculated as follows:

N. = Zmass
S " gGSD x2x% @

v
WhereZmasauthetotalmasscoﬂectedbythecascadeunpactor,whmmmaﬁWEmm
per stage/Zmass. ((/Q—

The algorithm for the calculation~bf particle size characteristics is taken from pertinent
reference works on aerosol physi is, 1976; Marple and Rubow, 1980) and proves to be

generally applicable (Pauluhn, 4982; Pauluhn 1988; Pauluhn, 1994).

Respirability
Fig. 2, below, dumnstratuthaﬂzepuudemdnmmm“veduldeqummmchan
potential target structures of the respiratory tract. .
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Fig. 2: Respirability of aerosols (Raabe, 1982)
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The sampling equipment was adjust 31!!1 calibrated flowmeters to internationally recognized
standards (ACGiH, 1978, Sewtion\?I~ ibration of Air Sampling Instruments”).

The conditions for test atmosBhere generation were optimized to provide maximum aerosol
respirability to rats (Raabe, 1982; Snipes, 1989; SOT-Commentary, 1992). The absence of
hrgerpaMumdlnghﬂowrﬂumthewmnﬁyofﬂwumpﬁngpoﬂsmkenpouibleto
dmegudpmmudmmhnencmnphngmﬂmmngawmvemphngm
thhd:ﬂ‘erauumplmgprobeonﬁoedlunetmandﬂowmu The tolerance limits for the
radius of the @be orifice are calculated using the following formula [ACGIFH, 1978).
Calculations bothapumdeazedlmibunonthuenoompmmdynmcdiamﬁm
(D.,)ofos uﬂwnﬂeﬂommwnsﬁomho&mllm s

d 4x Srps-— .dgxtxz
y\

> rp = radius of the sample probe in cm = % x
t = relaxation time (Dyg g.5 ym = 1%10°6 s6¢; Dyg 74y = 1.7x10 pec)
g = gravity constant = 980 cm/sec?
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Tolerance limits calculations for the sample probe orifice (r,) indicated that a representative
sampling is assured when the orifice inner diameter is in the range of 1.0 to 1.6 cm. Orifices of
the sampling instruments used here are consistent with this criteria. Details of the D, tolerance
limit calculations are published elsewhere (Pauluhn, 1988; Pauluhn, 1994).

7.10. Stability of the test atmosphere

The stability of the acrosol generation system was continuously monitored using & RAM-1 or
RAS-2 real-time aerosol photometer (MIE, Bedford, Massachusetts, USA). qules were
taken continuously from the vicinity of the breathing zone. This chamber monitoring allows for
an overall survey of toxicologically relevant technical parameters (inlet and@xhsust flows as
well as atmosphere homogeneity, .cmporal stability, and generation performance).
Interruptions in exposure (e.g. resulting from obstruction of the nozgle or other technical
mighaps) are recorded and, if applicable, a commensurate interval ?Jdded to the exposure
duration for compensation. >

7.11, Number of snimsls per group

Five male and five female rats were simultaneously exposed per concentration under nose-osdy
exposure conditions to each test atmosphere. NCE .

7.12. Exposure time and duration of ggge%tmn period

Animals were exposed to each conc@&ion for 4 hours. The post-exposure period of
observation was 4 weeks. XY

7.13. Control animal e
e

To distinguish exposure-related effects, direct comparisons with appropriste controls are
conducted. Controls were exposed to conditioned air under conditions comparsble to those
used for this study (air flow lSlntredmm,dumuonofexpomre-lxdb S males and §
females petgroué 4 week observatnon penod) :

Note: studies are performed under GLP-conditions but without mgnmmt to 8

particular - This allows use of control data for several studics that have been performed

mﬂuﬂmﬂmupmmdwndmomwmnnammmmrmum
com@uwemthcumm*mggmdchmuweﬂummdwdﬁmmdmom
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7.14. Clinical rvation

The appearance and behaviour of each rat was examined carefully several times on the day of
exposure and twice daily (morning and evening) thereafter. Weekend assessments were madc
once a day (moming). Assessments from restraining tubes were made only if unequivocal signs
occurred (e.g. spasms, abnormal niovements, severe respiratory signs). Following
observations are made and recorded systematically, individval records are mair*ained @ each
animal. Cageside observations included, but were not limited to, changes in the syn and firr,
eyes, mucous membranes, respiratory, circulatory, autonomic and central nervous system, and
somatomotor activity and behaviour pattern. Particular attention was directéd_to observation
of tremors, convulsions, salivation, diarthoea, lethargy, somnolence, and{coma. The time of
death was recorded as precisely as possible. nY

Clinical obsesvations were conducted so as to take into accou pattem of exuminaion
consistent with a Functional Observational Battery (FOB). Each 18t was iirst observed in its
home cage and then individually examined. The following reflexes were tested, based on
recommendations made by Irwin (1968) and Moser et. al. (1988): visu! placing response end
grip strength on wire mesh, abdominal muscle tone, corneal and pupillary reflexes, pinnal
reflex, righting reflex, tail-pinch response, :tarde(ﬂa with respect to behavioural changes
stimulated by sounds (finger snapping) and touch ) as well as grip strength.

Note: All signs are rerorted in the form of incidence tables (cf. appendix). The resolution of
these tables is per one day, the maximum fdsponse is always displayed. The incidence of signs
winreﬂeaaigmﬁommwhdnguﬁm@mmmnsigmmmwmmlgondwndiﬁonm
may be observed on the day of dedth are recorded but may not be incorporated into the
incidence tables. These signs atp- described in the results if they differ from previous
observations. S

Body weights
Body weiglits were measured before exposure, on days 3 and 7, and weekly thereafter.
Individual weights are aiso recorded at death.

The rectal tﬁpemu!res were measured directly after cessation of exposure (spproximately 15
to 30%:&@ i%e end of exposure) using a Digimed H 11 digital thermometer with an F2
rect .

Ys



2.

BAYER AG T TO005541$
DEPARTMENT OF TOXICOLOGY -— ——--—- —-—--- - isophorondiisocyanst

7.18 nd gr

All surviving rats were sacrificed at the end of the observation period using sodium
pentobarbital (Nembutal®; approx. 300 mg/kg body weight, intraperitoneal injection). All rats,
irrespective of the day of death, were given a gross-pathological examination. Consideration
was given to performing a gross necropsy on animals as indicated by the nature of toxic
effects, with particular reference to changes related to the respiratory tract. All gross
pathological changes were recorded and evaluated. O

?N

7.16. Statistical luation of d

<L
With graphs of means of data, the indicated parameters were evaluated{gslative to controls
(mean = 100%). The single standard deviations are also shown relativl to the means of the
controls. Statistically significant differences (versus controls) are indiwed here by asterisks ("*'
for p <0.05 and '** for p < 0.01). QO

From the data of the analytical determinations, the temperature and relative humidity
measurer-ents the means and, if appropriate (more than 3 values per measurement), & single
standard deviation were caiculated. The statistical methods used in the evaluation of the
serodynamic particle-size distribution were d in Section 7.8.

Randomization '
A computerized list of random numbers séfed the purpose to assign animals at random to the
treatment groups. < ‘
4
B

Body weights \g .
Means and single standard de@gtions of body weights are calculated. Mean body weights are
also depicted graphically as a function of time (cf. Appendix).

Since in acute studies individual group means may differ prior to eommenoem&i of ﬂ:e Sirst
exposure, the body weight gain was statistically evaluated for each group. For these
cvaluations 8 ong4vay ANOVA (vide infra) was used.

Da;a ol ; temperature analym were mtmmlly evaluated um ti;e ANOVA procedure
(Vi 9& . (OO

XY
?\
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Yarisnce analvsis (ANOVA)

This parametric method checks for normal distribution of data by comparing the median and -
mean. The groups are compared at & confidence level of (1-01) = 95% (p = 0.05). The test for
the between-group homogeneity of the variance employed Box's test if more than 2 study
groups were compared with each other. If the above F-test shows that the intra-group
variability is greater than the inter-group varisbility, this is shown in the Appendix as “no
statistical diffcrence between the groups®. If a difference is found then a pairwise -hoc
comparison is conducted (1- and 2-sided) using the Games and Howell modificatidndof the
Tukey-Kramer significance test. This program was originally obtained from BCTI%

Calculation of the LCso <
If calculation of 8 median lethal concentration (LCsg) is possible, it is perfgrmed by computer
(HP 3000) according to the method of A.P. Rosicilo, J.M. Essigmahn, and G.N. Wogan
(1977) as modified by Pauluhn (1983). This method is based onYthe maximum-likelihood
method of C.I. Bliss (1938). >

Since in this study only one pair of values was within 0% and 100% lethality (cf. group 3),
calculations based on the a.m. method were not possible. Therefore, the geometric mean
concentration of group 2 and 4 was designated the approximate LCgsg.

O

Necropsy findings

If findings occur more frequently from the respilitory tract of surviving rats they are evaluated
statistically using the pairwise Fisher test after the RxC chi-squared test (HP 3000,
Department of Toxicology, Bayer AG). She Fisher test was only performed if differences
occurred between groups in the R x i-squared test or if a frequency value of <5 was
calculated. This procedure was performed in accordance with Gad and Weil (1982). For
calculation of the unilateral p valdp-a symmetrical distribution was assumed (p unilateral = (p
bilateral)/2). ' :

7. mi nd v i r

Software code for the following purposes was written in HP Fortran (HIP 3000) or Microsoft
Fortran 77 (PQY),) particle-size analysis, ANOVA, Fisher test, inhalation chamber data
tabulation p graphics software, physiological data evaluation. All scratch files were
generated u Fortran F8.3 format using the Fortran default rounding routines. Fortran
format %wu always used to generate alphanumeric tables and graphs; i.e. numbers in figures
and tables are rounded-up or -off due to the different format codes of the server. The

p gﬁm were carefully tested using published data sets (e.g. BCTIC, Gad and Weil, 1982).
Vg&tever possible, raw data and calculated values are displayed graphically to provide a
Wersatile opportunity for data comparison.

24
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Various models of calculstors, computers, and computer prognms ‘have beea used to analyze
data for this study. Since various models round or truncate numbers differently, values in some
tables may differ slightly from those in other tables or from independently calculated dita. The
integrity of the study and interpretation of the data were unaffected by these differences.

7.18. Archival pr
A reserve sample of the test mbstanoe, the protocol, raw data, and final report are ar&louved in

locations specified by Bayer AG, in accordance with GLP requirements.

VIS | IV TR RS S CAT S I T D 11 ST
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8. RESULTS

8.1. Generation of test atmospher
Information concerning generation of test atmospheres is provided in Table 1.

Table 1: Generation and chamber conditions O

Group 1| Group 2/ Group 3| Group 4 Grdilﬁ.f?fGrbqu
)..] Control | 115 289 462 279 1514

0 20.4 53.3 73.8 [K104.6 | 4103

- 18 18 16 \| 28 27

6w (Vmix 15 15/51 | 15/5M | 15/ 15 15
(Umin) -1 -~ [13/11.43]13/11.42119011.431| 13 13
¥ Flow (Vmin) | 15 16.4 16.4 16.4 28 28
Flow (Vmin)¥: 13 13 12 23 23
- 10 25 40 10 40

- 17 (D 16 1.6 2.1 2.0

- 1.8, 1.6 1.6 1.7 1.8

- 17 53 73 24 432

- 18 55 85 |- 105 410

-&| 8 91 90 76 7

Py 22 22 23 22 22

w3 12 S 10 9 10

Conc. = Concentration
Nominal Conc.: Calculation based on the test substance density of 1.06 g/ml
MMAD = Mass Median Aerodynamic Diameter

GSD = Geometric Standard Deviation

-~ =not applicable . ‘

1} 15t value = Prj air flow into nozzle, 2nd value = Flow fraction into veturi tube
7 1st value = Diltition air flow, 2nd value = Air flow into venturi tube
3 Including 132 litre monitoring flow

Jappcitrization of thetestatmospheres - . . e woir

| tative examples of physical measurements of the chamber test
tmosphere are given in the appendix. Analytical as well as real time monitoring of each test
%nosphcrefromtbebrudﬁngzoneixﬂiwedthatﬂwapom itions were stable over

Q the exposure period. Indices of the analysis of the acrosol particle-size distribution
demonstrated that the aerosols generated were highly respirable and deposited throughout the
the test atmosphere as well as the total recovery obtained by cascade impactor showed gond
agreement suggesting that interstage wall losses as well as evapomstion were

26 T
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Humidity values wexe deliberately kept low in all groups, which was achieved by the use of dry
air for generation, in order to minimize degradation of the test substance in the presence of
water.

8.2. Clinical observation

The results obtained during and after exposures of rats for 4 hours to the test substance are
summarized in Table 2. | - O
-

Table 2: Summary of acute inhalation toxicity

0/0/5
male 304 0/5/5 | 4h-6d -

male 53.3 3/5/5 4h-284 | 16d-284
male 73.8 3/5/5 4h - 12d 1d - 12d
male 104.6 S5/8/5 4h - 10d 1d - i0d
male 410.3 S/5/5 Q <4h <4h

female 0 0/0/5 v~ -
female 20.4 0/5/S | 4h-2d -
female 53.3 3/945 4h-28d | 11d-25d

female 73.8 5/5 4h-9d 3d-9d |
female 104.6 5/5/5 4h-20d | 1d-20d I

ojwlalwlv|=lalunlalwlo]=t ¢

female 4103 5/5/5§ <4h - 6h <Ah-6h
0d = day of exposure; <4h = within the exposure period
- = not applicable '
Values given in the “Toxicological results’ column are:
Ist = number of dead animals.
2nd = number of animals with signs after cessation of exposure.
3rd = numbe£ 6 animals exposure

ini i S T "

A compjcte listing of the intensity and time-dependence of the observed signs is presented in

the appendix. A qualitative description, for the signs of importance in toxicological evaluation,

. .ven | l L - ‘7-‘..‘ Ce st R Y z‘..‘:‘.‘;; v - PR A ar Nk "‘;L
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Reduced motility, piloerection, ungroomed coat, bradypnea, labored breathing, rales,
sluggishness, nose and/or muzzle with red incrustations, reddening of nose.

G 3. .,
Reduced motility, piloerection, ungroomed coat, tachypnea, bradypnea, labored
breathing, rales, irregular breathing pattern, sluggishness, nose and/or muzze with red
incrustations, serous nasal discharge, cyanosis, emaciation. O

Group 4. v
Reduced motility, piloerection, ungroomed coat, bradypnea, labored Qreathing, rales,
extreme breathing difficulties, serous nasal discharge, sluggishness, Qose and/or muzzle
with red incrustations, cyanosis. All animals died during the postigxposure observation
period. v

Group 5; ©

Reduced motility, piloerection, ungroomed coat, bradypnea, labored breathing, rales,
sneezing, extreme breathing difficulties, serous nasal discharge, sluggishness, nose and/or
muzzle with red incrustations, cyanosis, emaciation. All animals died during the post-
exposui e observation period. ' O

Group 6: e
All animals died during or immediatez‘following exposure.

N
The battery of reflex measur was made from surviving animals on day 1 and on
following days if abnormal or dppressed reflexes were noted. Summaries of the reflex data are
included in the Appendix. With exception of a depressed righting response observed nearly
exclusively in motibund group 4 and 5 animals, reflexes were normal in all groups. <

Individual data as evaluations of data concerning body weight gain are included in the
Appendix.Agl depmsioninbodyweiglngainwuobmvedinmzquve.
) | g

W AR e

Reu%%ﬂwwﬂuaﬁonofﬂww.w"emmﬁudinmw Animals in

and above showed a concentration dependent decrease of the body' temperatures

Y{.liigothermia) after cessation of exposure.
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8.3. Grogs pathology

Individual findings from the gross-pathological examinations and details concerning the time of
death are shown in the appendix. A qualitative description, only for findings of toxicological
importance and for toxicological evaluation, is given:

alterations.
<
s snge ¢ G GANOSTIE OF OUSCTVATION Deriod Q/
nose and/or muzzle with red i ions, mucous membrane of niyse with reddenings
pleural cavity filled with liquid
lung less collapsed, with dark-red foci or diffusely black hysematous, spongy,
and with escape of liquid at the cut part

small intestine with reddenings and yellowish and/or reddish content

liver pale, spotted, and with distinct lobular pattern

spleen pale

kidneys pale, pelvis of kidneys with reddenings.

Findings of the nose/muzzle, pleural cavity) lung are considered to reflect local
irritant effects to the respiratory tract.

8.4. LCsp calculation and NOEL Q}

Detaihofﬂ:ebcsocdcuhﬁonuvﬂlluamphicalpmmﬁonuﬂevaluationofmomlity
data are provided in the Appendixp~
o)

AfQEL concentration for this tutmbnhuwu not established during this experiment.
- :
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9. EVALUATION AND DISCUSSION

The highly respirable aerosol of the test substance induced a high acute inhalation toxicity to
the rat.

Evidence of toxicity was apparently concentration dependent. Most of the clinical observations
such as tachypnes, bradypnea, labored breathing, irregular breathing pattern, extreme bfepthing
difficulties, rales, sneezing, reddening of nose, red incrustations at nose and/or e, sercus
nasal discharge, cyanosis, hypothermia, and delayed lethaliiies as well as gross'pathology
findings of the respiratory tract are consistent with an assessment that thig test substance
induces severe irritant effects to the respiratory tract. A sex difference was @t i

4

v
A%




T0055418

BAYER AG e
DEPARTMENT OF TOXICOLOGY: - - - = - - Isophorondiisocyanat
10. KEY TO ABBREVIATIONS / UNITS USED
Conc. Concentration (mg/in® air)
romin. Nominal
mem/pm Micrometer
Expos. Exposure O
na. not applicable -
NOEL No observable effect level
MMAD Mass Median Aerodynamic Diameter %
NMAD Number Median Aerodynamic w (pm)
GSD Geometric standard deviation
ECD Effetivecut-offdiameter (1) \g
Ai Sample for analysis
STANDY/Std/s/c Standard deviation
MEANS/Mw/o Means
F F-test value (F-gﬁio)
DF Degrees of fReedom
PROB Probability
$S Total fm of squares
MS Mef squares
TREATMENT ~hetween the groups
ERROR Y\~ Within the groups
TOTAL - total
Observation No.: n-nn Body weight gain from date n to date nn
Body Weights unit = gram (g)
Rectal Temperature unit = degree celsius(®C) = .
O
Y~
((/Q—
4
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12. APPENDIX

Chamber atmosphere characterization

Sampled volume (I)1)
1 14.09.93 n.a. 0 (air control) n.a.
2 07.12.93 10/1 163-216-232 20.4+)
50/4 18 < 18¢)
3 08.12.93 10/1 51.5-53.7-548 53.3+4)
20/4 55 ¢ A 55%)
4 14.12.93 10/1 70.4 - 7169 74.1 73.8+)
20/4 8s 85%)
5 01.12.93 10/1 97.0-1053-111.4 104.6+)
20/4 105 105%)
6 30.11.93 10/1 408.0-4054 -4174 410.3+)
10/4 (@) 390 390%)
n.a.: not applicable v
+) chemically-analytically (HPLC) determined
*) gravimetrically determined o
<
4
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rample of chamb

Group no. 6; actual concentration = 410.3 mg/m® of the test substance.

Date: 30.11.93 Start: 10.47 End: 14.47
____________________________________________ \'e
: Time ! Temperature !rel. Humiditv ! Q—
' {h.m] [°cy ! (%3 : >
L 10,50 21.7 ! 24,7 A
11,00 ! 21.7 : 20.8 !
P 11,10 21.7 ] 16.7 o ;
11,20 21.5 : 14.8 :
r 11,30 21.7 ' 14,1 :
¢ 11,80 21.7 ' 13.1 :
v11.50 21.7 : 2.1 :
12,00 ! 21.7 : 11.7 :
L 12,10 ¢ 21.7 'Cy  10.9 :
'o12.2¢ 21.6 : 10.4 :
L 12,30 1.7 \r 9.5 :
' 12,40 22.0 : 9.5 :
r12.50 22.0% 9.1 :
b13.00 0 228 ! 8.8 :
r 13,10 2.1 - 7.6 :
H 13,20 : 2.0 ! 73 !
't 13,20 ‘722: ' 7.1 :
C 17,40 1 D 2a. ' 6.5 :
t13.%0 21.8 ' 6.0 :
' 14.00 21.8 : S.6 '
f18,10 22.1 ! 5.6 '
14,20 21.8 : 4.9 : (
14,30 22, : 4,0 -1
: 1&?40 ' 22.1 ' 3.5 '
: Mean H 21.%9 . 10.2 !
Q.  std. ! .2 : §,2 :
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har, ization of particle size distributi

Group no. 2; actual concentration = 20.4 mg/m® of the test substance.

ANALYSIS OF PARTICLE DISTRIBUTIONS

@
Type of investigation: Acute Inhalation - Aerosol e
Compound: ISOPHORONDIISOCYANAT (o
Date of exposure: 07.12.19$3 Study:*?%% TO055415
* v [N
---------------------------------------- ﬁ'----"-------"- ®
. Impactor  Cut- ore Mass/ Rel. Cumul. :
s stage diameter stage mass mass :
3 (pm - pm) (pm) (mg) (%) (%) :
: 1 0.06 ~ 0.12  0.06 000 .00 .00
H 2 0012 had 0025 0.12 ° 5 027 .00 H
: 3 0.25 - 0.49 0.25 .026 1.39 27T ¢
$ & 0.49 - 0.90 0.49 $201 10.74 1.66 3
¢ 5 0.90 - 1.85 0.90 1.017 54,36 12.490 H
: 6 1.85 - 3.69 1.85 494 26.40 66.76 s
t 9 14.8 - 30 14.8 000 .00 100.00 H
e rrncon e e\ i e e - - e oo H
Mass Median Acrodyéghie Diameter (MMAD): 1.70 um
Geometric standard deviation: 1.85

Number Median Aerodynamic Diameter (NMAD): 544 pm
Surface Median Aerodynamic Diasmeter (SMAD): 1.16 um

Systeméwggkﬂsﬁ-IHPACTOR I

Alr £1 5.45 liter/min.

Sampling time: - ’ 1200.00 seconds

Corf¢entration (computed): 17.2 mg pexr m® air

C o
* ‘.

1. Mass related: 862 § (measured)
2. Number related: 100 % (extrapolated)

fut g
bt ¥

BFTECTIVE CUT=-0FF DIAMETER (BCD): The ealculution of tho
g\isul:tin diptrabutim is Jaand on ghcg lttccuu gus-on
8BecCe> 2

‘”‘""3_"‘}\1*‘ B gy
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i 1.2 -
: AD= 1.70
{0l €SD = 4.85
N ¢
0.8 v
: <
0.8 L
Y\

&

o
£
T v

lop(6SD) x (SGA(2p1) x mrel./delta logDp)

0.2
0.0 | 2
0.0 2.0 4 0 0“ B 0 410.0 12.0 14.0
Anrog{n"ﬁnic dismeter [um]
?\
1. Mass~, 2. SufPace-, 3. Nusber-Distribution
2 2 8
% go LY
7] /
g a O // e
- /
£ 70 /;i/. 5
R
2\ . 7 -»
dof - ) :
. VAR =
o - R ¢ ot
o=t // /
10 o
g Iv/ /,_ PN SRS 5 T e e e e
n(“"nﬂl'.nttnlll 1 3 g g gppl s kin'
0.4 0.3 1.0 8. 0 . 40. 0 T N

Asrodynaaic dimur fum)
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Group no. 3; actual conceniration = 53.3 mg/m® of the test substance.

ANALYSIS OF PARTICLE DISTRIBUTIONS

Type of investigation: Acute Inhelation - Aerosol O
Compound: Isophorendiisocyanat Y~
Date of =xposure: 08.12.93 Study-no.: Q0055515
k%
: N  Impactor Cut-Off Mass/ Rel.V~  Cumul. :
p stage diameter stage = maQp mass H
: (pm - pm) (pm) (mg) (%) (%) :
: 1 0.06 - 0.12  0.06 .000 .00 .00
¢ ¢ 0.12 - 0.25 0.12 .005 .09 .00 :
¢t 3 0.25 - 0.49 0.25 .023 .40 .09 :
:t 4 0.49 - 0.90 0.49 .6g§ 10.57 - 48 H
: 6 1.85 - 3.69 1.85 1%771 30.45 65.41
: 8 7T.82 - 14.8 T7T.82 Q. .002 .03 99.97 :
: 9 14.8 - 30. 14.8 -.000 .00 100.00 3
:----—--»----------------{ --------------------------------- :
Mass Median Aerodynamiy- Diameter (MMAD): 1.58 um
Geometric standard dyviation: 1.60

Number Median Aerodynamic Diameter (NMAD): .807 um
Surface Median Aerodynamic Diameter (SMAD): 1.26 pum

System: BERNER-IMPACTOR I

Alr flow: g% N 4 -5.h5'11ter/m:ln.

Sampling tife: 1200.00 seconds

Concent ion (computed): 53.%4 mg per m® air
L

it Mass related: 917 % (measured)

¥°2. Number related: 100 $ (cxtrapolated)

"\

EFFECTIVE CUT-OFF DIAMETER (xcn)c The cnloulation of tho
cumulutive distribution 1: based on the Etrcctivo cnt-ot‘f
Diameter’. ,

i "m‘! ~F e .
R YA gi

i
" £
b
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vy
I

- [ D= 4.58
§1.o 6 = 4.80
S i !
< ©
8o.9. ™
i | )
= 0,6 ~\<</
Q i %v :
§o4
x =3
§°-2'r o
g | v
0. ] 1 T
0.0 2.0 4.0 &6 8.0 10 0 2.0 14.0
Aerodyndiiic disseter [ua)
?s
1. Mavs-, 2. Surfdcs-, 3. Nusber-Distribution
N
« 80 {
. -
70
X -
¥ 2
&% = -
i
f [ B 0 8 lll. el | . l Illl o ) |

0.4 0.3 “8.0 - 40.0 #0.0
Au-odymucdlm!ml L
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Group no. 4; actual concentration = 73.8 mg/m® of the test substance.

ANALYSIS OF PARTICLE DISTRIBUTIONS

Type of investigation: Acute Inhalation - Aerosol @
Compound: ISOPHORONDIISOCYANAT Y‘
Date of exposure: 14.12.1993 Study-no‘(i%oosslus
<\
N Impactor Cut-0rf Mass/ R V‘ Cumul.
: stage diameter stage mess mass :
: (pm = pm) {m) (mg) (%) (%) :
: 1 0.06 - 0.12 _ 0.06 .000 00 00
H 2 0512 - 0025 0012 0003 013 00 3
: 3 0.25 - 0.49 0.25 .éﬂg «13 013 H
H “ o.~9 - 0090 00“9 ° 10.33 '25 °
:t 5 0.90 - 1.85 0.90 1?213 51.16 10.59 H
: 8 T.42 - 14,8 T7.82 & 912 .51 99.49  :
: 9 14.8 - 30. 14.8% .000 .00 100.00
R e T T . i St T RIS R $
Mass Median Aerodnggiz Diameter (MMAD): 1.63 um
Geometric standard viation: 1.61

Number Median Aerodynamic Diameter (NMAD): <814 um
Surfece Median Aerodynamic Diameter (SMAD): 1.29 um

System: B ER-IMPACTOR I

Alr flow: | 5.45 1iter/min.
Sampling, time: 360.00 seconds
Concentration (computed):

72.5 mg per m® air

% e e

< S -
-gesgir;bilit £ 3 8 e o e e e o
i. Mass related: 90 % (measured)
- --—-T-!ué£~_a__£alw

2. Number related: 100 £ (extrapolated)

fa
pe— R e " I -
stem

ol By

CUT-OFF DIAMETER (BCD): The caleulation-of the

oumulative distribution is Pased on the ‘Effective Cut-0fP ~ -

Diameter”’.

! : )
v ome m~mﬂmmd!~ 0 50 WO B S P R %w&m’u [ U S [P SISO,
R . g

gk ¢ 1.0
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Group no. §; actual concentration = 104.6 mg/m® of the test substance.

ANALYSIS OF PARTICLE DISTRIBUTIONS

Type of investigaticn: Acute Inhalation - Aercsol @)
Compound: ISOPHOROKDIISOCYANAT \g
Date of exposure: 01.12.1993 Study-no.6080055415
<
; N Impactor Cut-0fr¢ Mass/ Re .‘r;__CumnlJ, ;
: stage diameter stage ma ' mass :
: (pm - pm) (um) (mg) (%) (%) :
: 1 0.06 - 0.12  0.06 .000 .00 .00
H 2 0012 - 0025 0012 0001 007 .00 :
H 3 0025 had 0049 0.25 ) 000‘5 033 007 H
: & 0.49 - 0.90 0.49 082 5,36 .39
: 6 1.85 - 3,69 1.85 Ty 52.09 43.78 :
H 7 3.69 - 70“2 3069 ‘L 0216 1“.12 85082 H
: 8 7.42 - 14.8 T.42 < 002 .07 99.93
:t 9 14.8 - 30. 14.8 Q; . 000 .00 100.00 H
3---------“-----'------7'--4\ ------- D e D 2 5 B 0 6 0 2 20 60 W > 2 > € 2 H
Mass Median Aerodynapid Diameter (MMAD): 2.05 um
Geometric standard jeation: 1.69

Number Median Aerodynamic Diameter (NMAD) : '.887 pm
Surface Median Aerodynamic Diameter (SMAD): 1.55 um

System: BERNER-IMPACTOR I

Adr fiow: (0 5.45 liter/min.
Sampling . time: 180.00 seconds
Concentration (computed): 93.6 mg per m? air .
spirabilit $ 3 S e e %
. Mass related: . 76 % (measured) -
Y2. Number related: 99 % (extrapolated) g
R ; e Lo . v e van e s‘...., ror e s ianoe o vem R ‘-‘
N _ . #

A

-

EFFECTIVE CUT-QFF DIAHSTIR/(iQD>4~ThQ enloulationmérftni' o
o:nulltivo distribution is gaagg‘on the ‘Effective Cut-0ffe
Diameter’. B A TR TR

U WU W I ST SR R
- ;

I X e

oo nLE ¢.! Y
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i.2
' I MAD= 2.05
N Okr' 650 = 1.68
O

P?\

o
(2]
I

Q
f -8

1og (6SD) x (SGR(2pi) x mrel./delts 1ogOp)
(&)
&

. 1S B e R SR
0.0 2.0 4 0 <8 0 8.0 10.0 42.0 14.0
Aerhdynsmic dismeter {um]

Ys
NS,
i. Mass-, 2. Surface-, 3. Nusber-Distribution
2 p
[ ] o /
N d 2
) % (@) . /7 |
3 =%~ _m.:,.;_ __ﬂ.[_l'_ AU .
g Q //, /
‘EQSO ,.". - // / :

v - O // . -
g 30 ,/ H
e - o /" -
L 10 '. . l/" £ B T TP e *'fqﬂ“{t:\'

g LR )‘, "/ Au & ‘ FoRvr ;«f».;» I”:: p .. .. P _ N w @? ;qm?é |
[ ] f f R B £ B l] ] 4 8 l 2 8 B l. 2 4&
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Group no. 6; actual concentration = 410.3 mg/m?® of the test substance.

ANALYSIS OF PARTICLE DISTRIBUTIONS

Type of investigation: Acute Inhalation - Aerosol Y‘(b
Compound: ISOPHORONDIISOCYANAT
Date of exposure: 30.11.93 Study-noQéq§0055A15
XY
teccen= e r s r s c e e e e e = n ean LI L EEE o3
: N Impactor Cut-0frf Mass/ Rel. Cumul. :
S stage diameter stage mass mass :
: (pm - !m) (um) (mg) (%) (%) :
: 1 0.06 - 0.12 _ 0.06 .000 .00 .00
t 2 0.12 - 0.25 0.12 . 002 .03 .00 H
H 3 0'25 b 0.“9 0025 oﬁ .2“ 003 H
: “ 00“9 s 0090 0.“9 ° 902‘ 027 :
H 5 0990 bl 1-85 0-90 29 35-33 9051 H
¢t 7 3,69 - T.42 3.69 QL -962 13.63 85.62 :
t 8 T.82 - 14.8 7. th& .053 .75 99.25 :
: 9 14.8 - 30. 14.8 ‘ .000 .00 100.00 :
fmmmmmm- SRR SR A SR :
Mass Median Aerody: 32 Diameter (MMAD): 1.96 pm
Geometric standard viation: : 1.80
Number Median Aerodynamic Diameter (NMAD): .689 um
Surface Median Aerodynamio Diameter (SMAD): 1.38 um
System. B BR-IMPACTOR I
Adlr flow: 5.45 liter/min.
Samplin ime: 180.00 seconds
Concentration (computed): . .. ... 431.7 mg per m® air
< -
<(¢ v e e et
 Respirabiiity (853 um);:
Y~1 Mass related: 77 % (measured) e
0] 2. Number related: 100 % (extrapoclated) = v
- . #4
- e e e e -w.~..“mmm§gg @

IFFICTIVI CUT=-0FP DIAHET!R (ECD)s The ealculttion of the
oumulativc distribution is dbased on tho Errcetiv' Cut=0¢¢
31“01:0!‘ b . o s

e mc.‘% " AR SRR it e '2»« «%
ks o [ )
{.‘ ; 3.% S &

{‘? L o ;:r ;}j‘:ﬁﬁf»d“ «gnﬁ

f
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1.2 —
= | MMAD= 4.88
21.@. 5% = 1.80
8 i .
o O
$0.9. -
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% o
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§ e
o.o l fa ] B J a
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Eoerpergewichte / body weights

I: Expositionstag / exposure day

II: 3. Nachbesbachtungstag / 3rd observation day
III: nach 1 Woche / after 1 week

IV: nach 2 Wochen / after 2 weeks

V: nach 3 Wochen / after 3 weeks :

VI: nach 4 Wochen / after 4 weeks Cb
No.: Tier-Nummer / animal number e
Konzentration/concentration: 0 mg/m3 air -

Gruppe/group: 1 « sex: MALE —\Q,«

No I II I1I Iv T v VI
1 icz2.0 200.0 222.0 268.0 Q3301.0 31¢%.0
2 200.0 207.0 232.0 282.0 314.0 33%.0
3 183.0 192.0 217.0 269.0 310.0 355.0
4 198.0 214.0 242.0 295.0 332.0 369.0
5 194 .0 203.0 228.0 269.0 301.0 327.0

MEAN 193.4  203.2 228.2 (0 276.6  311.6  339.8

STD 6.6 8.2 9. 11.8 12.7 ig.2

Alle Gewichte in g / all we{gpts in g

onzontrntionlconcentratggn. 20.4 mg/m3 air

Gruppe/group: x: MALE

No. I 1 111 IV v VI
51 210.0 207.0 229.0 262.0 290.0 313.0
42 206.0 199.0 224.0 273.0 304.0 325.0
43 200.0 202.0 226.0 271.0 302.0 329.0
4 209.0 186.0 203.0 ' 253.0 270.0 301.0
45 .0 202.0 222.0 255.0 277.0 305.0

MEAN w§§06.4 199.2 220.8 262.8 288.6 314.6

STD Q& 3.9 7.9 10.3 9.1 15.0 12.2

Al&e Gewichte in g / all weights in g - I —

Xy ‘ o . C e
v . 4o .~
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Koerpergewichte / body weights

I: Expositionstag / exposure day

II: 3. Nachbeobachtungstag / 3rd observation day
III: nach 1 Woche / after 1 week

IV: nach 2 Wochen / after 2 weeks

V: nach 3 Wochen / after 3 weeks

Vi: nach 4 Wochen / after & weeks (b
No.: Tier-Nummer / animal number v~
Eonzentration/concentration: 53.3 mg/m3 air <

“Gruppe/group: 3 - sSex: MALE 4{4&

No I IT IIT Iv ‘: A2 Vi
51 175.0 165.0 171.0 191.0 229.0 258.0
52 172.0 155.0 155.0 119.0 1i1.0 +
53 175.0 144.0 153.0 145.0 183.0 228.0
54 172.0 152.0 153.0 135.0 + -
55 180.0 156.0 146.0 126.0 + -

MEAN 174.8 154 .4 155.6 CQ 143.2 174.3 253.0

STD 3.3 7.6 9. 28.4 59.5 21.2

+ = Tier gestorven / animal died
Alle Gewichte in g / all we ts in g

<\
Konzontration/concontra%ion: 73.8  mg/m3 air
Gruppe/group: & -»Q; x: MALE

No. I II IIX IV \'4 VI
61 188.0 157.0 151.0 + - -
62 184.0 151.0 157.0 + - -
63 188.0 + - - - .
64 166. 0 : s T
65 88.0 165.0 149.0 + - e

MEAN les.s 157.7 152.3

STD % “o“ 700 ) “-2

+\= Tier gestorben / animal died
YAlle Jewichte in g / all welights in g -
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Koerpergewiclhite / body weights

I: Expositicnstag / exposure day

II: 3. Nachbeobachtungstag / 3rd observation day
ITI: nach 1 Woche / after 1 week

IV: nach 2 Wochen / after 2 wveeks

V: nach 3 Wochen / after 3 weeks

VI: nach 4 Wochen / after 4 weeks O
No.: Tier-Nummer / animal number o
Kongentration/concentration: 104.6 mg/m3 air -

Gruppe/group: &5 - sex: MALE _¥<O

No. I IT I1TI Iv st VI
31 209.0 178.0 161.0 + D -- -
32 197.0 + -e - - - e
33 203.0 170.0 178.0 + - -
34 206.0 + - - - = o
35 193.0 + - - = -
MEAN 201.6 174.0 169.5 (9

STD 6.5 5.7 12.

- enem e oD Y G 6 68 T TR S5 G O M G G D 00 D 6D 65 60 G2 NP 0D @D 6D (D 0D 65 G5 GP 6 6 ED a0 6 B GH NS D ED S G 69 oD G0 6 D 6D 6P G GD W G G WS e e 6D

+ = Tier gestorben / animal diled
Alle Gewichte in g / all waj ts in g

KonzontrationIconccntra&%:§: 510.3 mg/m3 air
Gruppe/group: - 8S€x: MA

_____________________ Qe e o e e o
No. I II III Iv v VI

21 195 [ 0 + - 6D = B oD @ &P o8

2‘. 1 .0 oo @ e - o - o -

25 98.0 + - - - -
MEAN 192.2
STD Q- 7.3

+{§ Tier 3eatorben / uninul died
Vé e Gewichte in g / ull‘veighta ing -




BAYER AG - ‘ T0055415
DEPARTMENT OF TOXICOLOGY Isophorondiisocyanat

ONE-WAY ANALYSIS OF VARIANCE OF BODY WEIGHT GAIN

Group-No.: 1 / O mg/m3 air
8.0 7.0 9.0 16.0 9.0
MEDIAN= 9.0 MEAN= 9.8 STD= 3.6 Cb
Group-No.: 2 / 20.&4 @mg/m3 air Ay
"'3-0 -700 200 -2300 "500
MEDIAN= -5.0 MEAN= -7.2 STD= 9.4 ((/%
Group~No.: 3 / 53.3 mg/m3 air <
-10.0 -17.0 =31.0 =-20.0 ﬁsﬁ.o
MEDIAN=-20.0 MEAN=-20.4 STD= 7.8

Group~-No.: & / T73.8 mg/m3 air
-31.0 -3300 -23-0
MEDIAN=-31.0 MEAN=-29.0 ST™= 5.3

Group~No.: 5 /7 104.6 mg/m3 air
-31.0 -33.0
MEDIAN=-32.0 MEAN=-32.0 ™= 1.4

D € W en en €D oN E ED EN EB TS WS E O e OV CH TV G EI G CN AN N GD OB ED GD T ) eP ENE CH G €D Gn D 6 mY e wh O M En ED oD 6D T @D D O D G E e G0 9D G G O 65 6N @

Group: 5 HAS LESS THAN 3 OB%&PVATIONS,OHITTED FROM BOX'S TEST

BOX*S TEST FOR HOHOGEN&i%& OF VARIANCES AT P=.05000 LEVEL
CALCULATED F D.FT'S PROBABILITY

= on on e G 6D D D D WD UD ©3 GD 69 R T 59 ED 6N 6H 0D 6D MY 56 6D CB EO G M 0D € G K ) @ B @ 6D OO © P 6P €5 S 6P 6D O OO £ & 6P O & N &3 G2 G0 WP O ©O uh @ N e W

SOURCE 88 DF MS F PROB
TREATMENT %511. 4 1127.8 23.800 .000
ER 710.8 15 47,387

TQRTAL 5222, 19

OVERALL SIGNIFICANCE AT 5.% (ONE~-TAILED) LEVEL




BAYER AG o T0055415

DEPARTMENT OF TOXICOLOGY

Isophorondiisocyanat

GAMES AND HOWELL MODIFICATION OF
TUKEY-KRAMER®'S HONESTLY SiIGNIFICANT DIFFERENCE TEST
(WITH THE STUDENTTZED RANGE STATISTIC)

@ e €D s - o D S AR @ CD €D CD O3 ED D G ED G G TN T O T W e T o G en

GROUPS CALCULATED DEGREES OF

P ED e e G o ot G o ) D ED G U @ o ED o o o e e e oD en QT QP T @D Lo o T o e

COMPARED TEST VALUE FREEDOM PROBABILITY CONCLUSION
5. % ONE-TAILED TEST v

1 AND 2 -5.33 .0631 NOEFSIGNIFICANT
5. £ TWO-TAILED TEST

1 AND 2 5.33
5. % ONE-TAILED TEST

.0631 <\ NOT SIGNIFICANT

Y~

1 AND 3 -11.10 .0010<b SIGNIFICANT
5. £ TWO-TAILED TEST
1 AND 3 11.10 .0010 SIGNIFICANT
5. % ONE-TAILED TEST
1 AND & -15.92 .0001 SIGNIFICANT
5. £ TWO-TAILED TEST
1 AND & 15.92 .0001 SIGNIFICANT
5. % ONE-TAILED TEST
1 AND § ~31.42 .0000 SIGNIFICANT
5. § TWO-TAILED TEST
1 AND 5 31.429 .0000 SIGNIFICANT
5. % ONE-TAILED TEST
2 AND 3 =3.40 L2071 NOT SIGNIFTICANT
5. £ TWO-TAILED TEST
2 AND 3 g? 3.40 L2071 NOT SIGNIFICANT
5. x ON ILED TEST
2 Ag{w -§,91 L0314 SIGNIFICANT
5., WO~-TAILED TEST
ND & 5.91 .0315 NOT SIGNIPICANT
Y~'. £ ONE-TAILED TEST
D 2 AND 5 -8,08 .0211 SIGNIPICANT
5, z wwo~ma1nsn musm
2 AND 5 8. oa .0211 SIGNIFICANT
5. § ONE~-TAILED TEST
3 AND & ~2.62 4273 HOT STGNIFICANT

5. § TWO-TAILED TEST



BAYER AG

DEPARTMENT OF TOXICOLOGY

T0055415
Isopnorondiisocyanat

3

5.

4

Sc

AND & 2.62

. % ONE-TAILED TEST
% TWO-TAILED TEST

AND 5 4.51
% ONE-TAILED TEST

AND S -1.32
£ TWO-TAILED TEST

AND 5 l1.32

Ys
((/Q—

1M

4273

1120

.13120

.8658

.8658

NOT SIGNIFICANT
NOT SIGNIFICANT
NOT SIGN{BICANT

NOT,  SIGNIFICANT
Q

~\;S% SIGNIFICANT

Y~

A
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BAYER AG TO055415
DEPARTMENT OF TOXICOLOGY .- ——— . - Isophorondiisocyanat

ONE-WAY ANALYSIS OF VARIARCE OF BODY WEIGHT GAIR

ANALYSIS OF B.W. DATA FOR MALE - OBSERVATION-No.: 2- 3

T D A O ED GO B G5 ON G = ®D TD OD WD WD O O D ED TP G WE GD N D WD €D D € €D G aD TH T N eD D e o G S T W G @ G G @ 6D O oD UV S OB G (B T T OO e oo e

Group=-No.: 1 / O mg/m3 air
22.0 25.0 25.0 28.0 25.0C
MEDIAN= 25.0 MEAN= 25.C STD= 2.1 O
Group-No.: 2 / 20.4 mg/m3 air \'y
22.0 25.0 25.0 17.0 20.0
MEDIAN= 22.0 MEAN= 21.6 STD= 3.2 ((/Q-
Group~-No.: 3 / 53.3 mg/m3 air 4\
6.0 .0 9.0 1.0 W}p.o
MEDIAN= 1.0 MEAN= 1.2 STD= 7.3

Group-No.: & / T73.8 mg/m3 air
-6.0 6.0 -16.0
MEDIAN= -6.0 MEAN= -5.3 STD= 11.0

Group-No.: 5 / 104.6 mg/m3 air
-17.0 8.0 O
MEDIAN= -4.5 MEAN= -4.5 TD= 17.7

- e T D SR L D ED G O O D D TP €D OD TP G Oh T GR QU U0 G D @ @D G @Y E M e G @ 3 @F €3 G M BN TF @3 T b i O G D O G o S M D O G S TN @ o e w e

Group: 5 HAS LESS THAN 3 OB§EFVATIONS »OMITTED FROM BOX*®'S TEST

BOX*S TEST FOR HOMOGEN&?%& OF VARIANCES AT P=.05000 LEVEL
CALCULATED P D i“'s PROBABILITY

SOURCE \ ss DF MS P PROB
TREATMENT 3301. 4 825.26 15.092 . 000
ER 825,2 15 55,011 o .

TQTAL ~126. 19

Y~ ovERALL SIGNIFICANOE AT 5.% (ONE-TAILED) LEVEL

: )
S ER

TN
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BAYER AQG
DEPARTMENT OF TOXICOLOGY

T0055815
Isophorondiisocyanat

GAMES AND HOWELL MODIFICATION OF -
TUKEY~KRAMER'S HONESTLY SIGNIFICANT DIFPERENCE TEST
(WITH THE STUDENTIZED RANGE STATISTIC)

CALCULATED
TEST VALUE

GROUPS
COMPARED

1 AND 2 -2.79
5. $ TWO-TAILED TEST
1 AND 2 2.79
5. % ONE-TAILED TEST
1 AND 3 -9.95
S. § TWO-TAILED TEST
1 AND 3 9.95
5. § ONE-TAILED TEST
1 AND & -6.67
5. § TWO-TAILED TEST
1 AND & 6.67
5. % ONE-TAILED TEST
1 AND 5 -3.33
5. § TWO-TAILED TEST
1 AND S
5. § ONE-TAILED TEST
2 AND 3 -8.13
5. % TWO-TAILED TEST
2 AND 3 @) 8.13
5. % ONE=TAILED TEST

- em em am on € @ o) @0 ™Y CD e @D e @y € TD oD D .

2£T -5.84
WO-TAILED TEST
AND 4 5.84
. & ONE-TAILED TEST
2 AND 5 -2.93
5. % TWO-TAILED TBST
2 AND § 5.93
5. % ONE-TAILED TEST
3 ARD & -1.29

5. § TWO-TAILED TEST

DEGREES OF
FREEDOM

?o

PROBABILITY CONCLUSION

.3636 noars;E;IFIcANT
.3636 <\ NOT SIGNIFICANT
Ys
.0043 SIGNIFICANT
.0043 SIGNIF1CANT
.1250 NOT SIGNIFICANT
.1250 NOT SIGNIFICANT
4768 NOT SIGNIFICANT
4768 NOT SIGNIFICANT
.0069 SIGNIPICANT
. 0069 SIGNIPICANT
.1582 NOT SIGNIPICANT
.1582 NOT SIGNIFICANT
.5271 NOT SIGNIFICANT
.5271 NOT SIGNIFICANT
8757 HOT SIGNIFICANT




BAYER AQ T0055415

DEPARTMENT OF TOXICOLOGY Isophorondiisccyanat
3 AND & 1.29 3 .8757 NOT SIGNIFICANT
5. ¥ ONE-TAILED TEST -

3 AND 5§ -.62 1 .9179 NOT SIGNIFICANT
5. % TWO-TAILED TEST
3 AND 5 .62 1 .9179 NOT SIGNEPICANT
5. ¥ ONE-TAILED TEST v
4 AND 5 .08 2 1.0034 NOQ%§IGNIFICANT
5. £ TWO-TAILED TEST
4 AND 5 .08 2 1.0034 <\ NOT SIGNIFICANT
v
o)
?\
%Q—
A\
v.
Ko
Y..
%Q-
Y




BAYER AG . T0055415
DEPARTHMENRT OF TOXICOLOGY Isophorondiisocyanat

ONE-WAY ANALYSIS OF VARIANCE OF BODY WEIGHT GAIN

- - e - e e oD e e @D €D ©P €D CD GD CD D CD S @ T @D OD GO G CD T 4D O €0 G oD CF @ @D ' GD CD T D Wh D O D TN G en G @ G G G G G GO b T E T T G G @ e e

Group-No.: 1 / O Bg/m3 air
46.0 50.0 52.0 53.0 51.0
MEDIAN= 50.0 MEAN= 48.4 STD= 4.9 O

Group-No.: 2 / 20.54  @mg/m3 air
23.0 49.0 4.0 50.0 33.0
MEDIAN= 45.0 MEAN= 42.0 STD= 8.4 <

Group-No.: 3 / §3.3 mg/m3 air
20.0 -36.0 -8.0 -18.0 ‘20.0
MEDIAN=-18.0 MEAN=z==-12.4 STD= 20.7

____________________________________________ R ¢ W
BOX'S TEST FOR HOMOGENEITY OF VARIANCES AT P=.05000 LEVEL
CALCULATED P D.F.*'S (b PROBABILITY
3.6145 2 & 324. Vﬁ .0272

SOURCE ss s DF MS F PROB
TREATMENT  1.116E+04 2 5580.8 31.945 .000
ERROR 2096. 12 174.70
TOTAL 1.326E+04 14
OVERALL acuxncmca AT 5.% (ONE~TAILED) LEVEL
?\
Q,Q‘
Y
?~
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BAYER AG B  TO055415

DEPARTMENT OF TOXICOLOGY

Isophorondiiaocyanat

GAMES AND HOWELL MODIPICATION OF
TUKEY-KRAMER'S HONESTLY SIGNIPICANT DIPFERENCE TEST
(WITH THE STUDENTIZED RANGE STATISTIC)

- o wn e W P @8 €D en EH TS G ED En GD E TP D G5 Gb 4N T TD T €D O T

D o D €D 4 D e €D D O @ On b G G5 GO OB GD € Em G 6D G D G 0 €5 D T GD D T WD o G e T

GROUPS CALCULATED DEGREES OF

COMPARED TEST VALUE

FREEDOM PROBABILITY CONCLUSION

1 AND 2 ~£.07 -3697 N0¥¥§IGNIPICANT
5. % TWO-TAILED TEST QJ
1l AND 2 2.07 .3697 <\ NOT SIGNIFICANT

5. % ONE-TAILED TEST

Y~

1 AND 3 -9.03 L0064 D SIGNIFICANT

5. % TWO-TAILED TEST

1 AND 3 9.03 .0064 SIGNIFICANT

5. % ONE-TAILED TEST

2 AND 3 -7.69 ( .0066 SIGNIFICANT

5. % TWO-TAILED TEST -

2 AND 3 7.69 .0066 SIGNIFICANT
LY

&
?~
QQQP
-\



BAYER AQ T0055415
DEPARTHENT OF TOXICCLOGY - Isophorondiiceecyanat

ONE-WAY ARALYSIS OF VARIANCE OF BODY WEIGHT GAIN

ST R W D OO G WP G W T T T D D @D @D I D G T O €D CD €5 €D O € G e G @5 e 0 6D G GD B ED @D Y D 0 G £ G0 e T T K TP 6D o £ o oD o

- R WD €D IS €N G €D O G5 G G = e TR O G5 G@D D em G @D G G G 5 S G 65 Gn e e G e @ D MDD eD e O O Ly G E ED £D Om O @ G &y S 5 TS M TN Oy D 1D @ an o e e

Group=-Ne.: 1 / O mg/m3 air
33.0 32.0 41.0 37.0 32.0
MEDIAN= 33.0 MEAN= 35.0 STD= 3.9 O
Group~-No.: 2 / 20.4 mg/m3 air \'g
28.0 31.0 31.0 17.0 22.0
MEDIAN= 28.0 MEAKs 25.8 STD= 6.1 Q@<¥
Group~-No.: 3 / 53.3 Bg/m3 air <\
3800 -800 38-0
MEDIAN= 38.0 MEAN= 22.7 STD= 26.6 Yh
............................................. . RN U
BOX*'S TEST FOR HOMOGENEITY OF VARIANCES AT P=.05000 LEVEL
CALCULATED F D.F.*'S FROBABILITY
5.6313 2 & 178. .0046
v

e e e o8 S G0 OB ER G OF T O e @ C ST T OD O ED CD 4D W @D O 6 @ @Y G B D 65 G5 & 6D S GO O3 0N @ @D Y O TS G G 4T G T D WD G @ Op b m G G o W G o T e

SOURCE ss Y opr MS F PROB
TREATMENT 349.6 2 174.81 . .. 1.077 .379
ERROR 1623. 10 162.35 s

TOTAL 1973. 12

O 4B D ED em e ED @5 G oD CD a2 oD Em I GT UD MY D I e ED D G @D G D 6 D S5 O W@ @5 & & o eI e D € €D EY @0 ST N D CID eI M M @D EN T O ©D G W O €D 6 T @ ©

NO OVERALL SIGNIFICANCE AT 5.% (ONE-TAILED) LEVEL
RO STATISTICAL DIFFERENCE BETWEEN THE GROUPS




BAYER AG " T0055415
DEPARTMENT OF TOXICCOLOGY - Isophorondiilsocyanat

ONE-WAY ANALYSIS OF VARIANCE OF BODY WEIGHT GAIN

- an o @ en ap an T s - ‘---—-.'-----u------n---l-------"----_—--- sa e e un o w3 oD e e ev ad e @D > W o

ANALYSIS OF B.W. DATA FPOR MALE -~ OBSERVATION-Ko.: 5- 6

- - D I GO S W G S T D A G N O N W D IR T T €T €N 5 €D €D e e WIS W GD T CD O T D G @D €D WD TD @D D £ S T O G5 €1 D @D @D @D @D @ D S 6 O O

Group-No.: 1 / O mg/m3 air '
18.0 25.0 38.0 37.0 26.0
MEDIAN= 26.0 MEAN= 28.2 ST™h= 7.8 (b
Group-No.: 2 / 20.4 mg/m3 a.ir g
23.0 21.0 27.0 31.0 28.0
MEDIAN= 27.0 MEAN= 26.0 STD= &.C qub
Group-Ko.: 3 / 53.3 ng/=3 alirp Y

29.0 5.0
MEDIAN= 37.0 ~ MEAN= 37.0  STP= 11.3 Y

Group: 3 HAS LESS THAR 3 OBSERVATIONo,OM;TTED FROM BOX'S TEST
MOT ENOUGH GROUPS FOR BOX'S TEST

CALCULATED F DEG. OF FREEDOM PROBABILITY

3.7937 4. & & O .1133
HOMOGENEITY OF VARIANCES Y

ONE-WAY CLASSIFICATION ANARY¥SIS OF VARIANCE

G S S O G D R EIY S €D S 6D S G M @ D w T OD @0 T G o8 @D el e G G €5 €5 e T en e e e D O €D (D M ED G oG C) GD D 60 0D @b O O WD S e e o e mD

SOURCE ss 4 Pr Ms P PROB
TREATMENT 175.5 e 2 87.725 1.816 .217
ERROR 434.8 ) kg.311

TOTAL 610.3 11

NG OVERALL SIGNIFICANCE AT 5.3 (ONE-TAILED) LEVEL
NO STATISTICAL DIFFERENCE BETWEEI THE GROUPS




BAYER AG
DEPARTMENT OF TOXICOLOGY

T0055415

Isophorondiisocyanat

Koerpergewichte / body weights

I: Expositionstag / exposure day

IXI: 3. Nachbecbachtungstag / 3rd observation day
III: nach 1 Woche / after 1 week

IV: nach 2 Wochen / after 2 weeks

V: nach 3 Wochen / after 3 weeks

VI: nach 4 Wochen / after 4 weelks O
No.: Tier-Nummer / animal number '
Kongentration/concentration: O ng/m3 air -
Gruppe/group: 1 - sex: FEMALE J&QQ

No I II 11X Iv V”‘v VI
6 163.0 170.0 175.0 " 185.0  V193.0 198.0
7 155.0 161.0 165.0 172.0 177.0 182.0
8 161.0 169.0 171.0 174.0 176.0 i8C0.0
9 170.0 173.0 180.0 183.0 1%2.0 196.0
i0 174.0 178.0 187.0 199.0 207.0 215.0
MEAN 164.6 170.2 175.6 (9 182.6 189.0 194.2
3TD 7.% 6.2 8. 10.7 12.9 14.1
Alle Gewichte in g / all wetq?ts in g
Eonzentraticn/concentrat s 20.4 mg/m3 air

Gruppe/group' 2 =~ 8 FTEMALE

No. I = 111 Iv v VI
46 183.0 182.0 184.0 193.0 195.0 206.0
87 179.0 166.0 167.0 185.0 181.0 200.0
48 198.0 197.0 202.0 2i1.0 215.0 232.0
49 183.0 173.0 180.6 189.C 195.0 209.0
50 1€9.0 170.0 172.0 184.0 186.0 193.0
MEAN ‘583.2 177.6 181.0 192.4 196.4 203.0
STD Qe 9.2 12.3 13.5 11.0 11.0 14.7

Al%e Gewichte in g / all weights in g




BALYER AG o - T0055415%5
DEPARTHMENT OF TOXICOLOGY - . o ‘Isophorondiisceyanat

Koerpergswickie / body weighis

i: Expositionstag / exposure dszy

II: 3. Nachbeobachtungstag / 3rd observation day
I1I: nach 1 Woche / after 1 week

IV: nach 2 Wochen / after 2 weeks

V: nach 3 Wochen / after 3 weeks

Vi: nach 4 Wochen / after & weeks (b
No.: Tier~Nummer / animal number v
Konzentration/concentration: 53.3 wg/m3 air &

Gruppe/grcup: 3 - sex: FEMALE AQQ&

No I II III Iv = A VI
56 168.0 160.C 168.0 174.0 Q?183.0 183.0
57 i77.0 148.0 156.0 139.0 + -
58 17%.0 151.0 143.0 . 161.0 172.C i75.0
59 170.0 155.0 148.0 + - -
60 168.0 i44.0 137.0 118.0 114.0 +

MEAN 171 .4 151.6 150.4 Oua.o 156.3 184.0

STD 4.0 6.2 l12. 24.7 37.1 “12.7

- — . —— O TR G T .S TS D D G W S W W O A I D T D A T CE €D ED G G T TR G an € B0 G 6D 6 e T S G an G G Gh G @ Gl @ W 5 TS @D @ @ o

+ = Tier gestorhen / animal died
Alle Gewichte in g / 8ll 15 ts in g

Ve

ggnzontrationlc@ncentra 1on: 1t 73.8 mg/m3 air
Gruppe/group: & -~ Q} FEHALE

No. I 11 IIX Iv v vI
66 175.0 141.0 + - - -
67 185.0 + - - - -
68 173.0 151.0 e - R -
69 169.0 + -- - - -
70 82.0 153.0 141.0 + ¢ e o=

MEAN 180.6 148.3 141.0 ST AR

sTD - 6.4 6.4 0 L &

= Tier gestorben / animal. died T oo = e
?@lle Gewichte in g / all woighta in g R L f SV

A




BAYER AG TC055415
DEPARTHERT OF TOXICOLOGY . Isophorondiisccyanat

Ecerpergewichte / body woiggta

I: Expositionstag / cxpoaure day

II: 3. hachbecbachtungstag / 3rd observaticen day
IZII: nach 1 Woche / after 1 week

IV: nach 2 Wochen / after 2 weeks

V: nach 3 Wochen / after 3 weeks

VI: nach 4 Wochen / after 4 weeks (b
No.: Tier-Nummer / animal number v
Konzentration/concentration: 102.6 mg/m3 sir -

Gruppe/group: 5 - Sex: FEMALE <
“Ne. T A N Vi
e o o e e e 2 £ o e o e e A" o
36 177.0 N - TR --

37 190.0 + - -- -- --
38 182.0 + -e -- -- --
39 183.0 157.0 15100 131-0 4+ om -
40 179.0 + - - - -~
MEAN 182.2 157.0 151.0 (b 131.0
STD 5.0 .0 ’§~ 0

+ = Tier gestorben / animal died
Alle Gewichte in g / all we ts in g

Konzontrat10nlconcontrq§ion: 410.3 mg/m3 air
Gruppe/group: ©6 -5%: x: FEMALE

OB O . o TR D T e D e G e = @ oD € am ot o € e T 1P Cn VS © e T T ED ED Gw O G N OB WH M 0 U WD OB WS CS ED O W OO TD $e T8 @ G 6

No. I II IIY Iv v VI
26 175.0 + - - - o~
27 180.0 + - = o e o» o o e
28 1 8.0 + - o e - em oo ws
29 1 00 + - = = e LS - an
30 YJTB.O + - e o e @ em - o

MEAN 177.6

sy & 1.8

= Tier gestorben / animal died Lo -

‘hﬁlle Gewichte in g / all weights in g

D

P

o ————




BAYER AG ‘ T0055415
DEPARTMENT OF TOXICOLOGY Isophorcondiisocyanat

ONE-WAY ANALYSIS OF VARIANRCE OF BODY WEIGHT GAIN

— D e ED €D @ @0 E@D @B 53 U @D €D D WD W ED O @D C ED AN GO TH G €T CW D GD W CW GO T CD G WY G O G €D @ GD G CD @ SN S WD G O @ BT €0 W @ G eI Y D w6 6D G O T @D

- s o> B €3 WY O € GO ST U T GO 60 @D OO SO G BN 65 T € O5 D 6D @5 2D G @D GD s T e @Y O G G G5 O O @ D GO @8 G Y EID T 65 OD @D O T @ €0 O Tk O Th G @b W @

Group-Ho.: 1 / 0O Bg/m3 alr
7.0 6.0 8.0 3.0 4.0
MEDIAN= 6.0 MEAN= 5.6 ST= 2.1 CQ
Group-No.: 2 / 20.4 wmg/m3 air \y
-100 -13.0 "100 -10.0 _300
MEDIAN= -3.0 MEAN= -5.6 STD= §.5 <

Group~No.: 3 / 53.3 wmg/m3 air
-8.0 ~-29.0 -23.0 ~«15.0 ‘;u.o
MEDIAN=~-23.0 MEAN=-19.8 STD= 8.3
Group=-No.: & / 73.8 mg/m3 air

-3".0 "2200 -2900
MEDIAN=-29.0 MEAN=-28.3 STD= 6.0

- e w ED b C8 GD Gl 65 6D S MY G0 6D G D K OD D 6 €D B9 69 &S O 6D 6D OF OF G0 WP 6D GF @ 6 i G 6) 65 G G ED G 60 $D D @ O O 6 oD 6R 6P 60 G M ©° 0D & w9 6D & 0

BOX*'S TEST FOR HOMOGENEITY OFV¥ARIANCES AT P=.05000 LEVEL
CALCULATED F D.F.*'S PROBABILITY

- eD G G 6D D G GD G B GD GR G5 G GD OO O T oS 0D OB B IR 6P G0 0D 6B L 6N oD I OB 6D T GO 6N ¢0 G G OF €5 R D G GO 6 Gh T TP ¢D KD TB O @Y G @ 6 @ 6D OF o 6 &

D OB P 9 G0 GB 6D ED B B 6D c) B G D G B SO (R B OH 6D 0P 6 G GF @9 Oh 6D G £ @D 5 £ 66 o5 G @D ED S 10 6N B G0 65 U 6 6D aD 65 6D 69 6D oD G O5 6D @ o S D W

SOURCE 8s DP MS F PROB
TREATMENT 2801 . 3 933.75 26.795 .000
ERROR (9 u87.9 14 34.848

TOTAL .~ 3289. 17

OVE?ALL SIGNIPICANCE AT 5.% (ONE TAILED) LEVEL

<& | | .",,.w.,m}
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BAYER AQ TO055415
DEPARTMENT OPF TOXICOLOGY Isophorondiisocyanat

GAMES AND HOWELL MODIFICATION OF
TUKE7-KRAMER®S HONESTLY SIGNIFICANT DIFFERENCE TEST
(WITH THE STUDENTIZED RANGE STATISTIC)

D e D @D e B ED AP T ED D @ D OB GD @D TP S D G D G W G @ D G O OB O D O CD T G @D OD 6D e ob G G 6D G @3 G ED D B 6D G O > @D T O D G 6P 6 B S G So

GROUPS CALCULATED DEGREES OF

COMPARED TEST VALUE FREEDOM PROBABILITY CONCLUSION
5. % ONE-TAILED TEST v~
1 AND 2 -5.98 5 .0299 SIQ_{IFICANT
5. £ TWO-TAILED 1EST ‘
____________________ </
1 AND 2 5.98 5 .0299 <\ NOT SIGNIFICANT
5. % ONE-TAILED TEST v
1 AND 3 -9.40 4 00840 SIGNIFICANT
5. % TWO-TAILED TEST
1 AND 3 9.40 4 .0084 SIGNIFICANT
5. % ONE-TAILED TEST
1 AND & -13.32 2 @ .ooss SIGNIFICANT
5. % TWO-TAILED TEST -
1 AND & 13.32 2 .0048 SIGNIFICANT
5. % ONE-TAILED TEST L
2 AND 3 -4 .50 Y 7 .0589 NOT SIGNIFICANT
5. § TWO-TAILED TEST v
2 AND 3 .50 7 .0589 NOT SIGNIFICANT
5, § ONE~TAILED TEST
2 AND & ~T.52 4 .0203 SIGNIFICANT
5. % TWO~PAILED TEST 7
2ap 4 O 7.52 4 .0203 SIGNIFICANT
5. % ONE-TAILED TEST
-2.37 6 L4087 NOT SIGNIFICANT
5 wo ‘I‘AILED 'ms-r
sl 4 2.37 6 .4087 NOT SIGNIFICANT



BAYER AG S T0055415
DEPARTMENT OF TOXICOLOGY Isophorondiisccyanat

ONB-WAY ANALYSIS OF VARIANCE OF BODY WEIGHT GAIN

D O e G o S0 D O e e G S D G LD ED OB W £ T T3 CT 60 C| D G0 T G GY G 05 D G Gm ol on ) TP G SN T O G D € O 65 D T GD D ¢ 6 G0 D G @D S D @ w S e

D D G W AT €D €3 CD ED CD GO OB G G G GO 63 G G @D D W ED CP ED OB W@ T T OD O W T D E I ST U S G O T € T b 6D CD @D oD W G G e o G e G G D e G o G @

Group-No.: 1 /7 0 ng/m3 alir
5.0 4.0 2.0 7.0 9.0
MEDIAN= 5.0 MEAN= 5.4 STD= 2.7 &)

Group~No.: 2 / 20.4% mg/m3 air
2.0 1.0 5.0 7.0 2.0
MEDIAN= 2.0 MEAN= 3.4 STD= 2.5 <

Group-No.: 3 / 3.3 mg/m3 air
800 800 -aso -7.0 -700
MEDIAN= -7.0 MEAN= -1.2 STD= 8.4 e

_____________________________________________ e mem
BOX'S TEST FOR HOMOGENEITY OF VARIANCES AT P=.05000 LEVEL
CALCULATED P D.F.'S PROBABILITY
3.5124 2 & 324. ‘» 0300

D D R G O £ D M D 6D 6D 6D 6D 6P 69 60 oD 69 GO D G GO G2 K 69 0 6B 6D @8 G 6D G GH ED we B GG G G G5 G 6B B T ED G G0 D 65 GN G D G R D GD D O 6 & o e S

R T 60 A0 G ED 60 M S 6D 6D 6N 6D U OP 59 oF 09 65 65 G0 6O 6D IH 6 6 G5 OH 6P G G0 G5 6D ID U5 G @B 65 G o (5D G G G G D G GP G G9 G S5 08 I G0 6D G @D ©D D B 59 6 69 G

SOURCE ss Y »or MS P PROP
TREATMENT 114.5 2 57.267 2.038 172
ERROR 337.2 12 28,100

TOTAL 451.,7 14

0O ED D E S G @R BN G0 U0 G5 60 M P G0 6RO 6D 6D G0 6D e 69 65 6D M) 69 69 O O G G P 09 6D G GD G5 G W 6 GO G G0 o GV G D @D G0 0 R OO 6D G G G 6D G D K2 G0 W 6 6B

NO OVERALL SIGNIFICANCE AT 5.% (ONE-TAILED) LEVEL
KO STATI&@ICAL DIFFERENCE BETWEER THE GROUPS

\'g

&

e



BAYER AG T0055415
DEFARTMENT OF TOXICOLOGY Isophorondiisocyanat

ONE-WAY ANALYSIS OF VARLANCE OF BODY WEIGHT GAIN .

D I S G T P W S D T D I LS P MR €D VS5 G TN S €0 G G5 G @0 (B € 6D @b O E ep N DT G5 CID G W Y 2D EU D QD ED G e OB G T T T O 4D OB O TD G O O O OO T 6 o

ANALYSIS OF B.W. DATA FOR FEMALE- OBSERVATION-No.: 3- 4 . .

- S R G D a8 D T I b B e SR G €8 w5 Cmi €D E O G € G @ 258 N ETP M GO T G A U G GID N AT G G @0 G0 G P @B M I8 4T 28 G O GID D D @ A e Om G Em OB T s

Group-No.: 1 /7 © mg/m3 air
10.0 7.0 3.0 3.0 12.0
MEDIAN= 7.0 MEAN= 7.0 STh= 4.1 (b
Group=-No.: 2 / 20.4 mg/=m2 air \'g
9.0 18.0 9.0 9.0 12.C
MEDIAN= 9.0 MEAN= 11.% STD= 3.9 ,Q;
Group-No.: 3 / 53.3  wmg/m3 air <\
600 -1700 18.0 -19-0
MEDIAN= -5.5 MEAN= -3.0-—-STD= 18.0 Y\ -
--------------------------------------------- % - S > G A0 > - - -
BOX'S TEST FOR HOMOGENEITY OF VARIANCES AT P=.05000 LEVEL
CALCULATED F D.F.'S PROBABILITY - - .
5.1428 2 & 261. .0067
Y;

HETEROGENEOUS VARIANCES (QNE-TAILED TEST)

@ en e o oD e On T @y €D S5 £ EP CD G O OO G CD e G T €D e EB ©D D T

- o e D 3 en e € i O o T N T ST e S G WD TP TP N WIS P (IR €D I D D Y D e T €T T G T S AT I T I G SR GrF EAC TN AI ST SIS K D WD WD Em e e G s T T e

SOURCE S8 e DF MS F PROB
TREATMENT 473.7 2 236.83 . 2.366 .139
ERROR 1101. 11 100.112

TOTAL 1575. 13

NO OVERALL SIGNIFICANCE AT 5.% (ONE-TAILED) LEVEL
NO STATI@?XCAL DIFFERENCE BETWEEN THE GROUPS




BAYER AG . T0055415
DEPARTMENT OF TOXICOLOGY Isophorondiisocyanat

ONE-WAY ANALYSIS OF VARIANCE OF BODY WEIGHT GAIN

Group-No.: 1 / O mg/m3 air
8.0 5.0 2.0 9.0 8.0
MEDIAN= 8.0 MEAN= 6.4 STD= 2.9 @)
Group-No.: 2 / 20.4 mg/m3 air \'y
2.0 6.0 4.0 6.0 2.0
MEDIAN= 4.0 MEAN= 4.0 STh= 2.0 QF
Group-Ko.: 3 / 53.3 mg/m3 air <
9.0 11.0 =4.0
MEDIAN= 9.0 MEAN= 5.3 STD= 8.1 \e
............................................. e
BOX'S TEST FOR HOMOGENEIZTY OF VARIANCES AT P=.05000 LEVEL
CALCULATED F D.F.*S (9 PROBABILITY
2.9394 2 & 178. 0539
Y~
HOMOGENEOUS VARIANCES (ONE-TAILED TEST)
............................ <.<: Q.-.._.,..--,,..-..__-___-_---___-_--_..--..
ONE-WAY CLASSIFICATIONJANALYSIS OF VARIANCE
SOURCE ss Y oF MS F PROB
TREATMENT 145 . b4 2 7.2205 «397 .687
ERROR 181.9 10 18.187
TOTAL 196.3 12

- ED A3 G0 am e G ED e D GV OB GO 6D O OF 0T D T G5 £ £ D O G 6D 0 G D O €D & TD Gn ¢ O (D 6D G G D 220 G (N WY oD N ©0 @D G T oty 6D D G e G ED 5D T 6D @

NO OVERALL SIGNIFICANCE AT 5.% (ONE-TAILED) LEVEL
NO STATIQS&CAL DIFPFERENCE BBTHEEN THE GROUPS

Y~

W

Y~



BAYER AQG T0O055415
DEPARTMENT OF TOXICOLOGY Isophorondiisocyanat

ONE-WAY ANALYSIS OF VARIANCE OF BODY WEIGHT GAINR

ANALTSIS OF B.W. DATA FOR FEMALE- OBSERVATION-No.: 5- 6

- WD D 8 T TR WD - Gl R G TN T € G T D D O O D € D € @D e O oD TP G T T G N ED GF G0 I G €3 D G 45 @0 G @ @ TS O ©F ¢ €D T W W on o

Group~-Ne.: 1 /7 0 ng/m3 air
5.0 5.0 4,0 4.0 8.0
MEDIAN= 5.0 MEAN= §.2 STD= 1.6 i (b
Group=-No.: 2 / 20.4 mg/m3 air v
11.0 9.0 17.0 15.0 7.0
MEDIAN= 11.0 MEAN= 11.6 STD= 4.0 N
Group-No.: 3 / 53.3  mg/m3 air <\
10.0 3.0
MEDIAN= 6.5 MEAN= 6.5 STD= 4.9 '

> D - D TR P S e O WS S S R I I e D O e e e O e T e TS €D G G DGR G €D @D E an o o em e ED e w e e o TS on e o T e e @D oD

Group: 3 HAS LESS THAN 3 OBSERVATIONS,OMITTED FRCM BOX'S TEST
NOT ENOUGH GROUPS FOR BOX'S TEST

CALCULATED F DEG. OF FREEDOM PROBABILITY
5.8519 b, & 4 (9 .0593
HOMOGENEITY OF VARIANCES \g

ONE-WAY CLASSIFICATION ANABYSIS OF VARIANCE

- s D O e - oD eD e eD Cn e on S T e O @D @3 D e oP - @0 an am e €D D o Ee @Y ED GD S T TP ED D D €5 D @ G G G T GO Y 6 G 6D T ON G 6D 60 6 6B

SOURCE SS A\ DF MS F PROB
TREATMENT 108.4 e 2 54,208 4,953 .035
ERROR 98.50 9 10.944 |

TOTAL 206.9 11

- s e e ED ED G G0 G O CD OO D Cb 6N e O ED G GU D G @ Ch A G G Co CY @D M5 O G0 @ G @D G oP R OB 6N G B9 T W @D G 5 G G G G G 6B G0 G O G B UD R S o5 $D @8

OVERALL SIGNIFICANCE AT 5.% (ONE-TAILED) LEVEL

<)
CAMES AND HOWELL MODIFICATION OF
Td?EY-KRAMER'S HONESTLY SIGNIFICANT DIFFERENCE TEST
(WITH THE STUDENTIZED RANGE STATISTIC)

<%C’UPS CALCULATED DEGREES OF
OHPARED TEST VALURE FREEDOM PROBABILITY CONCLUSION

- o e en e on e @ D s ew eR mD G o B 6T G - D D R e D O G0 - D o 6 G5 6B GV GR G 65 &S o S GO N S B v @R e

Y GPS €I G I ED @9 G €77 6N T 6T TV D WD AT G Q9 T @D

1 AND 2 §.71 5 .0862 SIGNIPICANT
5. £ TWO-TAILED TEST
1 AND 2 4.71 5 .0462 NOT SIGNIFICANT

5. £ ONE~-TAILED TEST



BAYER AG T0055415

DEPARTMENT OF TOXICOLOGY Isophorondiisocyanat
1 AND 3 .51 1 .8603 NOT SIGNIFICANT
5. § TWO-TAILED TEST
1 AND 3 .51 1 .8603 NOT SIGNIFICANT
5. % ONE-TAILED TEST
2 AND 3 -1.84& 2 .5189 NOT SIGNIFICANT
5. % TWO-TAILED TEST
2 AND 3 1.84 2 .5189 NOT SfEhIFICANT
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Isophorondiisocyanat

Study-no.: T0055415 SEX: MALE
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Isophorondiisocyanat

Study-no.: T0055415 SEX: FEMALE

1%.

172

148.

124.

Koerpergewicht/body weight [g]

“n9. 5. I ] A

| i | | &

i
0.0 2.0 4.0

Woche / week

® group: + group: B
A group:
+ group:

X group:

& & D R e

¢ group:



BAYER AG T0055415
DEPARTK N1 'F "' ICOLORY Isophorondiisocyanat

ONE-WAY ANALYSIS OF VARIANG! ZROGRAM : ANOVA

T G G @ D G Gm D DD GG S @3 Gp G G D D D 6 En WD oD @D G5 Gn D mD O S G B G O €D 0D Gm ms WD WD T wh ED 0 W G D T BF e O CI GD < ¢n G e ED @ o @ o

Group-no.: 1 - Animalili-§5 - oontrol
37.800 37.900 37.900 36.000 38.100
MEDIAN= 37.900 MEAN= 37.940C STD = 1154

Group-no.: 2 Animal:41-45 - 20.% mg/m3 air
32.000 28.300 32.600 28.700 3§c300
MEDIAN= 32.000 MEAN= 30.980 STD = 2.385

Group-no.: 3 - Animal:%51-55 - 53.3 mg/m3 air &

26.900 25.800 26.800 25.000 &  26.100
MEDIAN= 26.100 MEAN= 26.120 STD 84\ .T79
Group-no.: £ - Animal:61-65 - T73.8 mg/m3 uiﬁ
27.500 2T7.400 28.000 $b800 27.800
MEDIAN= 27.8600 MEAN= 27.700 STD = 245
Group-no.: 4 - Animal:31-35 - 104.6 mg/m3 air
31.400 28.400 27. 000 26.800 25.700
MEDIAN= 27.000 MEAN- .860 STD = 2.200
v
BOX'S TEST FOR HOMOGENEITz%?F VARIANCES AT P=.05000 LEVEL
CALCULATED F D.F;L P PROBABILITY
7.-8778 ) &VN 600. .0000

3 O ED 6D 0D SR FD S0 CB D R G0 D 6D GD O G0 @ O9 BB 6D G0 6 €D G M D OH G T 60 6 6D oD oD G 6 G I 6D & 69 M 0 D U IS 6D 6 6D 0r G D E D D G Y 6D 6 G G & @

SOURCE 88 DF MS F PROB
TREATMENY by .3 4 111.07 51.067 .000
ERROR 43.50 20 2.1750

TOTAELh 487.8 24

GEERALL SIGNIFICANCE AT 5.% (ONE-TAILED) LEVEL




BAYER AG T0055415
DEPARTMENT OF TOXICOLOGY - - 7 -.. Isophorondiisocyanat

GAMES AND HOWELL MODIFICATION OF
TUKEY-KRAMER'S HONESTLY SIGNIFICANT DIFFERENCE TEST
(WITB THE STUDENTIZED RANGE STATISTIC)

GROUPS CALCULATED DEGREES OF

COMPARED TEST VALUE FREEDOM PROBABILITY comgégsxon

5. % ONE-TAILED TEST v

1 AND 2 -9.50 4 .0110 sxgﬁxrxcanw

5. % TWO-TAILED TEST

1 AND 2 9.50 4 .0110 ~\§%GNIFICANT

5. £ ONE-TAILED TEST -

1 AND 3 -47.47 4 .00000 SIGNIFICANT

5. £ TWO-TAILED TEST

1 AND 3 47.47 y .0G00 SIGNIFICANT

5. % ONE-TAILED TEST

1 AND 5 -119.85 6 (» .o000 SIGNIFICANT

5. % TWO-TAILED TEST v

1 AND 5 119.85 6 .0000 SIGNIFPICANT

5. % ONE-TAILED TEST U

1 AND & -14.47 ,\<° 4 .0002 SIGNIFICANT

5. £ TWO-TAILED TEST

1 AND & 14,47 4 .0002 SIGNIFICANT

5. % ONE-TAILZD TEST

2 AND 3 -6.29 5 .0336 SIGNIFICANT

5. % TWO-TAILED TEST

2 AND 3 [ 6.29 5 .0336 NOT SIGNIFICANT

5. % ONE-TAILED TEST

2 AND 5 -4 .46 i .1416 NOT SIGNIFICANT

5. $L-TWO-TAILED TEST

ND 5 h.46 i .1416 NOT SIGNIFICANT

v % ONE~-TAILED TEST

2 AND & -3.09 8 .2751 NOT SIGNIFICANT

5. £ TWO-TAILED TEST

2 AND & 3.09 8 .2751 NOT SIGNIFICANT

5. 8 ONE=-TAILED TEST

3 AND § 6.12 5 .0375 SIGNIPICANT

5. & TWO-TAILED TEST

G



BAYER AG T0055415

DEPARTMENT OF TOXICOLOGY Isophorondiisocyanat
3 AND § 6.12 5 .0375 NOT SIGNIFICANT
5. £ ONE-TAILED TEST
3 AND & 2.36 5 .5214 NOT SIGNIPICANT
5. £ TWO-TAILED TEST
3 AND & 2.36 5 .5214 NOT SIGNZFICANT
5. £ ONE-TAILED TEST N
5 AND &4 .23 " .9970 Ngi_SIGNIFICANT
5. § TWO-TAILED TEST
5 AND 4 .23 4 .9970 ,\<§6T SIGNIFICANT

e
e
Y.
((/‘%
x\
?\
o}
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4




BAYER AG

DEPARTMENT OF TOXICOLOCY

. ds

T0055415

Isophorondiisccyanat

ONE-WAY ANALYSIS OF VARIANCE PROGRAM : ANOVA

- 6D T D S D 6 D €3 6 05 €D 65 €D G € 6N €@ €D P @) € A O 6D G @D T S W @D W UD @7 @D WS CD T LD o €D D o @ D D D @ ED TS T G & T ED @ mD T 6 @ @ e @

Analysis of Rectal Temperature (Deg. Celsius) / FEMALES

Group-no.: 1
37.900
MEDIAN=

Group-no.s 2
30.900
MEDIAN=

Group-no.s: 3
28.600
MEDIAN=

Group-no.s &
27.300
MEDIAN=

Group-no.s §
26.200
MEDIAN=

“ALOULATED ¥

Animal:6-10 - g¢ontrol

37.900 38.100 38.600 37.800
37.900 MEAN= 38.660 STD = .3210
Animel:56-50 -~ 20.4 mg/m3 alr e

32.600 33.000 30.900 33.200
32.630 MEAN= 32.120 STD = .134
Animal:56-60 - 53.3 nglns a1r~\

26.700 27.900 Q&_ 27.100
27.100 MEAN= 27.380 SEg .853
Animsl:66-T0 - 73.8 mg/mS air

27.000 27.600 26.500 28.100
27.300 MEAN= 27.280 STD = .638
Animal:36-40 - 104.6 mg/m3 air

26.800 25. 27 . 400 26.000
26 200 MEAN= YT 860 STD = .631

Q .
BOX*'S TEST POR HOMOGENEIQ} OF VARIANCES AT P=.05000 LEVEL
D.§;$§ PROBABILITY
LYo 600. .2513

HOMOGENEOUS VARIANCES (ONE-TAILED TEST)

ONE-WAY CLASSIFICATION ANALYSIS OF VARIANCE

D W ¢ @ o a» m

SOURCE 8s DF us
TREATMENT 579.6 8 119. as 20
ERRORQ- 11.69 20 .sesno -
TOTR), 491.3 24 .

—Q--‘----—w--am-

VERALL SIGNIFICANCE AT 5.% (ONE—TAILBD) hlV!Lﬂ“

-

Note: In one female rat (group no. 6, aninnl £ 798 30; the
rectal temperature was also measured (23.7 Deg. ccllius).“
However, this enimal died shortly after the unnluruaanﬁ. ;
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BAYER AG
DEPARTMENT OF TO..ICOLOGY

TOC55415
Isophorondiiszocyanat

GAMES AND HOWZLL MODIPICATION OF
TUKEY-KRAMER 'S HONESTLY SIGNIFICANT DIFFERENCE TEST
(WITH THE STUDENTIZED RANGE STATISTIO)}

GROUPS
COMPARED

- .y W o e e @ e

TEST VALUE

1 AND 2 -15 23
5. £ TWO-TAILED TEST
1 AND 2 15.93
5. % ONE~-TAILED TEST
1 AND 3 -37.07
5. ’ THO-TAILED TEST
1 AND 3 37.07
5. % ORE~-TAILED TEST
1 AND & -47.73
5. £ TWO-TAILED TEST
1 AND & 47.73
5. % ONE-TAILED TEST
1 ARD § =51. 82
5. % TWO-TAILED TEST

CALCULATED DEGREES OP

PREEDOM

3 o am em o e e di en

o o

&
Y

R '

1 AND 5§ 51.829
5. £ ONE-TAILED TEST
2 AND 3 «10.56
5. £ TWO-TAILED TEST
2 AND 3 10.56
5. £ ONE~-TKILED TEST
2 AND & -11.76
5. stwo-TAILxD TEST

a N » 11.76

. £ ONE-TAILED TEST

g vt

2 AWD § =13.79
5. % TWO-TAILED TEST
2 ARD 5 13.79
5. § ONE-TAILED TEST
3 ARD & =.30
5. £ TWO-TAILED TEST

20U O WA G AP SV G0 T OF G G5 €D < S GD GE 6 CID WD G 6 e e O e o G ¢n e I ) G5 6D GO G S e €D G ¢ £ G5 @ G @D GO @D GO &3 & £D A0 G D @ C O @b ¢n oD ¢ €D 6D D

PROBABILITY CONCLUSION
Y\
.0000 SIGNIFICANT
.0000 A\ SIGNIFICANT
Y~

.00000  SIGNIFICANT
.0000 SIGNIFICANT
.0000 SIGNIFICANT
.0000 SIGNIFICANT
.0000 SIGNTFICANT
.0000 SIGNIFICANT
.0008 SIGNIPICANT
.0008 SIGNIFICANT
.0006 STGNIFLICANT
:0006 SIGNIFICANT
.0001  SIGNIFICANT
.0001 “~s$un1rxciiw
<9995 NOT SIGNIFICANT




BAYER AG 70055415
DEPARTMENT OF TOXICOLOGY Isophorondiisocyanat

3 AND & .30 7 .9995 NOT SIGNIFICANT

5. £ ONE-TAILED TEST - o o

3 AND 5 -2.78 7 .3789 NOT SIGNIFICANT

5. £ TWO-TAILED TEST

3 AND § 2.74 7 .3789 NOT SIGNLPICANT

5. £ ONE-TAILED TEST v

§ AND § -2.89 8 .3274 uog%gxenxrlcnnw

5. £ TWO-TAILED TEST

4 AND 5 2.89 8 .3278 A\NOT SIGNIFICANT

?s
o]
O
v
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Y~
Qbﬁ%

A

v-.




Isophorondiisocyanat

Rel. to control

Study-no.: TGC554415

200.
Rectal Temperature (Deg. Celsius) / MALES
150.—
i N8
<
100.— . A\
Y\
~ L R, T
50.—
B O
?\
0.ob——1 1 d ] ] 1
cont. 20.4%, §3.3 73.8 104.6
mg/m3 air
Ko
O
?\
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Isophorondiisocyanat
Study-no.: T00554415

to control

Rel.

200.
Rectal Tempersture (Deg. Celsius}) / FEMALES
150 .|~ (9]
Y\
_ Q‘%
100.(— \
i v
- \ ;*5_% —;‘:
50.":
i @)
?~
cont. ao&f<o 53.3 73.8 104.8
- mg/m3 air
o)
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BAYER AG T0055415
DZPARTMENT OF TOXICOLOGY Isophorondiisocyanat

nciden f sion

Translations of Clinical Signs:

Schlaftheit: Sluggishness

Nase und/oder Schnauze mit roten Verkrustungen: Nose and/or muzzle with red incrustations
Fell ungepflegt/verschmutzt: Ungroomed coat €

Fell getriubt: Piloerection

Atmung verlangsamt: Bradypnea e
Atmung beschleunigt: Tachypnea L

Atemnot: Extreme breathing difficultics &

Atmung erschwert: Labored breathing Y

Atmung unsegelmiBig: Irregular breathing pattern

Atemgeraeusche: Respiratory sounds (rales)

Schnupfenshnliche Geriusche: Sneezing Q
NascnausfluB serds: Serous nasal discharge

Nasenspiegel gerotet: Reddening of nose

Motilitht vermindert: Motility reduced

Cyanose: Cyanosis

Abmagerung: Emaciation @)

<
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Teat compounds Tecphorondilececyanst—
Study-nos TO055418 .

Sigas Atesang Deschlieumigh

Analyticel Comcentratica - e=g/e3 el
o 20.4 S3.3 73.8 106.6 €10.3 O  320.4 $3.3 73.8 106.6 £10.3

Sex B i 5 | | B ) 4 F F F ¥ 4
Day o/ o/ o/ o/8 a/8 /8 off o/ff of8 a/e a8fB n/E
0 0/ 0/5 ©/S% 06/% 0/S ©/ 0 ©/ S /S 0/S O/ 0/5 0/ 0
1 9/ 0/5 0/% 6/ 4 0/2 ©/0 0/S 0/5 0/% 0/ & 0/ 6 0/ D
2 0/s 0/S 0/% 0/4 0/2 0/0C 0/5 0/% 0/% WS 0/ 1 0f 0
3 /s 0/S5 ©/S 0/3 0/2 0/0 0/% 0/% ©/S O/3 ©/1 0/ 0
4 0/ 0/S5 0/5 0/3 0/2 0/ 0 O/ S o;%e /1 0/1 0/ 0
s 0/ 0/S ©0/S 0/3 0/2 0/ 0 0/ S s/s swz 6/ 31 0/ 0
6 0/% 0/5 0/8 0/3 0/2 0/0 0 5 0/31 0/1 o/ 0
7 6/ 0/5 ©6/8% 0/3 0/31 0/ 0O wsé~ o/s 0/ 31 0/1 o/ 0
e 6/ /5 ©/8 Of/3 G/ 2 ©/ 0 ©Of 5 6/ 6/1 /1 00
) /5 0/S ©0/S 0/1 0/1 0/ 0 0) 5O 0/ % 0/0 ©/1 0/ 0
10 6/ 0/5 2/8 6/1 ©/ 0 00 a/s @fs ©/S$ ©/ 06 8/ 0/ 0
11 0/s 0/ 5/8 ©/1 0/0 0/0 ©/ S O/S ©/ 4 0/ 0 ©)2 0/ 0
12 0/s 0/S &/ S ©/0 0/0 0/0 0/S 0/ S ©/ & 0/© 6/ % 0Of O
13 /S 0/5 23/5 0/0 0/0 0/0 0/% 0/8 0/ & 0/0 6/ 1 0/ 0
16 /s 0/8 2;/% ©/0.9/0 ©/0C /S 0/% 6/ 4 0/©C ©/ 1 ©f 0
15 /5 ©/% 1/5 0/0.0/0(®/c 0/S O/S O/ & ©/0 ©/1 0/ 0
16 6/8 0/S 0/ & 0/0C O/\D ©/ 0 €/ S ©/S 0/ & ©6/0 0/ 1 0f O
17 0/ 5 0/ 5 ©Of @ o/@ ©/%6 ©/0 ©/ 5 0/% ©/ & 9/ 0 0/3 0/ 0O
18 0/ 0/ S ©f 3 ©/0 ©/0 0/ ©/5 ©/3 ©/0 0/3 0/ 0
19 0/ 8 0/ 8 0f 3 6/0 0/0 0/%5 0f/.8B ©/3-0/€ 0/-3 0/ 0
20 0/ 5 ©/ 8 0f 3 oé,o 0/0 0/0 0/% 6/8 ©/3 €/ 0 ©/0 8/ 0
22 :0/5 0/%5.0/3%/0. 06/0 ©/© 0/% ©/% O/3 O/ 0 6/ 0 ©f O
22 0/ 5-0/8 0/ 0/ 0-0/0 0/ 0-0/5-078 0/-3 0/-0-0/0 0f ©
23 o/ s @15,% 6/ 0 0/0 /0 0/S €/ 8 ©/3 ©/ 0 0/0 0/ ¢C
28 0/ 8 0/ 8 3 0/)0°0/0 0/0 O/% ©/8 ©/ 3 0/0© 0/¢C ©/ 0O
88 0/85.0/8% 0/3 0/0 /0 0/0 ©/8 O/8 ©/ 2 0/ 06 0/ 6 0/ 0
26 6/ 8.0/% ©/3.06/0:0/0 ©/0 ©/ 8% ©/ 8 0/2 ©/ 0 6/ 0 ©f 0
27 0/8 0/8 ©/3 ©/0 06/0 ©/0 ©/8B ©/ S ©/ 2 ©/0 0/0 ©f 0
28 0/0 ©/0 ©/0 0/0.0/© 0/0-0/0 ©/0 ©/0 ©/0 ©/ 8 ©f 0
Legends ol= . nusber of animale with sigas, s-m&mﬂ* (hnepe.
JB“M&.G,PGQM“ exldmsl 4% ,selsa » M
& ) -
47 } U~
s / 84




Peot compounds Iecphorendilisocyenat - Selaben :
8tudy-nos 0058418 T T - L. g T :

Gigun: Atmueg verlasgesst _ [

Analytical Conceatratien - mg/al air
] 20.6 83.2 73.8 104.8 426.3 - © 20.6 $3.2 73.8 104.6 410,

Sex 8 | 8% g B B 4 +F | -4 | 4 4 b 4
Bay 2/ =« af8 aff sfg nfd aff wff of8 sf8 a8 aft
) /% 8/ S $/%5 8/ S B/%5 ©0/0C © 8 B/ 8 B/ 8% S s/ %8 of
1 0/5 3/5 8/ S €/ & 2/2 0/0 ©/ % 4/ 8 8/ % & 4 & 9f
2 ©/5 1/5 8/8 &/ 4 2/2 0/0 0/ 8 &/ 85 &/ 5%® 8 ©/ 1 of
3 0/ 8 1/5 3/9% 3/3 2/2 0/0 ©/ 8% ©/ S &/ % 3/3 /1 Of
& @/ 3/S 3/S 3/3 2/2 G/0 ©/ 8 ©f 8 $ /1 31 o
$ ©/s 3/85 8/5 3/3 2/2 0/9 0/ S O] S¢e/S 3/ 1 3/1 O
6 ©/5 /5 3/% 3/)3 2/2 6/ 0 ©/ 8 ©/18 &/ 8 1/ 1 3131 ©f
7 /5 ©/ 5 3/% 3/3 /2 ©/0 678 Of 4/ 8 2/ 3 3/1 o
8 o/s 0/S 3/S 3/3 1/1 0/0 /S W6 6/% 1/1 1/31 P’
9 /s ©/ 8 3/% 1/3 312 0/0 O/ O S 338 ©/0 1/32 -
10 o/ 5 0/ 5 © 5 1/31 ©/0 ©0/0 ©0/% O/ S /S ©/ © 1/ 1 ©f
11 /s ©/% 0/ 5 1/1 ©/6G 6/0 ©/ 85 ©0/8 0/ & ©/0 0/1 ©f
12 /s ©/ % 1/% ©0/0 ©6/0 0/0 O0/5 B/ 8 1/& ©/ 0 O/1 @
13 6/5 0/S 3/S ©/0 0/0 ©/0 O/ S O/ S 1/& O/ Q Of 1 9/
14 6/5 0/% 3/% ©/0 0/C_0/0 0/)8 © 8 1/ & ©/ 0 1/3 ©Of
15 o/s of/5 1/5 of/0 o9/ 0 /5 ©/ 8 1/& 0/ O 3/3 ©f
16 €/S 0/% 1/6 0/ 0 OLO /0 ©/%5 6,8 3/6 8/ 06 /1 ©f
17 /5 0/%5 3/4 ©/ 0 0,0 ©/0 €& & 5/ 1/6& 0/ 0 31/3% Of
18 /% ©/ 8 /3 °’§.°’° /0 0/)8 ©/ 8 1/3 0/0 0/31 ©Of
19 o/ /5 31/ 3. 0/ 0 0/0 ©/ 85 ©/ 8 1/3 O/8 1/ 1 0Of
20 6/ S 6/ %5 1/ 3 © 0/0 0/0 0/ 5 ©/8 1/3 0/0 ©/0 ©Of

31 0/8 0/ 3/ 3\0/0-0/0 ©/0C 0/% ©/8 3/3 06/0 0/ 06 ©f

22 o/ 8 @isw@ 0/ 060 -0/ 0 Of 8- 08 0/-3 0/ 0 Of8 O
23 0/ 5 6f 8 3 @/ 0 ©/0 0/0 ©/8% O/ 5 ©/3 076 0/ 06 OF
24 /% O/ % X3 6/© 0/0 ©/0 ©/8 6/ % ©/3 O/O O/ 0 ©f i
2% 0/ % 0/ 8 3/3 Of/0 ©/0 ©/0 0/8 0/8 ©f/2 0/O 0O/ O Of
26 /% 0/8 /3 /0 O0/0 @/0 G/ 8 ©f/ % O/ & ©/0 ©/0 0OF
27 . ©6/% .0/%.1/8%.6/0 €©/0 ©6/0 ©/8:-06/)8 0/2 ©f€C O/ 0O 0F
28 o/0 0/0 ©/0 ©/0 6/0 6/0 6/0 B/ 0/T 0/ 0 @ia( {
O P
Legend: &= sumber of animels with eigns, B = sweviveds™ ¥ = =il o
% = males, P = femalee .eigret @ ¥ '“‘-f’f”“
“ | T
<\
e
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Test compound: Iscphorondiisocyanat : mm = = ez
Study-nos 0055415 . , . R

Bigae Atemast e

Rnalytical Concentratien - e&g/m3 alr
L 20.4 83.3 73.8 104.6 4i0.3 € 28.4 83.3 73.8 184.8% 4190.3

Bex M M B % B [ 4 4 4 1 4 2 4
Day 8/ /8 o/ a8 ojf B/ o/ ofE /S a8 s o/
(4] 6/ 8% @0/ % €/ 8% /% S48 ©/0 /% /% G/ 5 ©f af§ § 6/ @
i /5 8/ % O/ 8% /)& 2/2 B/ O G/ ©/ % B & 25 2/ & 65 ©
2 0/ 0/5 0/%5 1/& 0/2 6/0 O/% O/ S 6/8 S 1/1 0/ 6C
3 e/ 8 0/5 O/ % ©/3 ©/2 /0 O/ 8 ©/ S ©f S © 3 /8 Of 0
4 /% ©0/% ©/%5 © 3 0/2 ©0/0 ©/ % © 5 ORS 0/ /1 0/ O
s /85 0/8 ©/5 0O/3 ©/2 ©/0 0f 5 @55?5 8/ L 8/1 6/ 0
& 8/ 8 6/8 /8% ©/3 6/ 2 0O/ 06 Bf 8 @i.& f S Of 32 B/ 1 67 @
? /5 0/%5 ©6/3% 6/3 ©0/1 0/9 ©/ 8 8 0/5 0/1 1/1 o/ @
8 /5 9/ 0/%5 ©/3 6/1 0/0 ©6/% 6/ ©/ % 0/1 171 0/ 0
] 6/ 0/ 0/% ©0/1 0/1 06/0 0/SVO/S O/5 ©/0 ©/1 O/ 0
i0 6/s /5% B/ 8% 9/2 ©/ 06 6/0 O/ 5 €/ & & & €/ G 0/ 1 ©f O
a3 e/ s 6/ %8 0/ 5 O/ 31 ©/0 0/0 G/5 ©/ 8 G/ & €/ 8 0/ 1 0 ©
12 /% 0/5 O/% ©6/6 ©6/06 ©6/0 6/8% 5/ % 0/& 0/6 ©/1 ©f ©
13 6/ e 6/ % B/ 5 ©/06 0/ 0/ 0 B/ 5 B/ 8 B/& 0/ O ©0/1 ¢/ 0
18 /s 0/% 0/ 85.0/0 6/0 0/0 ©f B 6/ % O/ & 0/0C Of 1 Of ©
15 /8 B/ % 6/ % B/ 6 @/00/9 /8 @/ 8% @/ & 0/ 0 O/ 1 8 0
16 /5 0/ % 0/ & 00O O /0 G/ 8 ©/S 6/ & 0/ 0 8/31 ©f O
17 6/ 5 O/ 5 0/ 4 /0 B/j0 O/ 0 B/ 8 € 5 @/ ¢ /0 851 @f ¢
18 0/5 ©/%5 0/3 ©/0, 0/0 0/0 6/8 0/5 ©/3 0/0 ©/31 0/ 0
19 /s ©/ 3% © 3 @{a /0 0/0 ©/ 5 ©/ 8 6/3 0/0 ©/ 1 O] O
20 /8 G/ 8 8/ 3 © B/ © 6/ 08 6/ 8 Q% /3 G/ O G/ 0 ©f ¢
a1 6/ s 0/ % @134@]0'@!0 6/ 0 0/ S-6/8 ©/3 6/06 0/0 g/ 0
22 /)% ©/ 8 @i? 0/ 0--6/ © 8/ 0 -0/ 8-048 €/ 3 6/0-06/06 06/0
23 6/ 8 ©/ % 6/0 ©/0 0/0 0/ % Gf/8% ©/3 G/0 ©/06 Q70
24 6/ 5 0 8 73 80 0/06 ©/0 6/ 8 €/8 ©/.3 6/0 670 07 0
2s ©/8 ©6/% 0/3 B8/0 0/ 06 ©/ & ©6/8 6/5 0/2 8/ © ©/ 0 0f ©
26 6/ 8 0/ 8 0/ 3.6/0 0/0 €/ 0 0/8 8/8 €/ 2 6/ © 0/ 0 0f @
a7 @/ 8 /% /3 6/0 6/0 €/ 0 €/ 8 @/ 8 G2 0f0 /€ B/ O
28 6/0 /06 ©/)06_0/)0 /0 0/0 -0/ 0.8/ 0 ©/0 0/ 0 0/ 0 07 O
(V] .

Legend: n\® aumber of animale with signs, ¥ = surwiveze - .. .sdel

Ko males, P = femnles - - - o as9% = 3 .g8sls? - M
“ “ "

A

?..




A

Test cospounds Iscphoroadiisecyanst

Study-nos TOOS541S

8igu: Atemgeriuache

. Bnalytical Concentration - mg/m3

eir
73.86 1046.6 €10.. |

© 20.4 $3.3 73.8 106.6 610.3 O  20.6 53.3
Sam B | B B - E 4 4 - F P 4 |
Day /8 a/f o/ a/f o/8 8/ w/f B/ o/8 /8 ofE8 ofE |
0 /5 ©0/5 0/8 4/ 5 3/5 0/C 0/% 0/ 5 0/ 5 0 2/5 of ¢ |
1 9/85 0/$ 0/8 2/4 2/2 0/0 0/S 0/ S 0/ 5 2 @/ & 0f ¢
2 0/ 0/S ©/S 2/4 1/2 0/0 O/ S ©/5 0/5\2/ 5 3/1 0« |
3 /8 0/5 1/% 0/3 3/2 0/0 0/S 0/S © 5 1/3 3/1 ©f ¢ |
4 0/$ 3/5 3/8 1/3 0/2 0/0 0/ 0/ &5 0/ 1 3/31 of 1 |
$ 0/8 3/8 0/5 1/3 0/2 0/0 0/5 0/ 5(9/ 5 01 /1 o ¢ |
6 0/ 6 3/% 0/%5 0/3 0/2 0/0 0/ 5 0/38 0/ 5 0/ 1 0/ 1 0Of ¢ |
2 ©/5 0/5 0/% 0/3 0/1 ©/0 ©/% /% ©/5 ©/1 1/1 O/ ¢ |
8 ©/% 0/5 0/ 0/3 0/1 0/ 0 O/S /5 O/ 5 0/31 1/1 0/t |
? ©/5 0/5 O/% 0/3 0/1 0/0 O/ €O/ S O/ S 0/ 0 1/31 Of ¢ |
10 0/5 0/5 ©/S 0/1 0/0© 0/ 0 5/ S ©/ S 2/5 0/ 0 3/ 1 O/ | |
11 9/ ©6/8 0/5 0/1 0/0 0/0 0/S /5 1/4 0/0 3/1 0f ( |
12 ©/S 0/S 0/5 0/0 /0 /0 9/5 0/ 5 1/ & 0/ 0 3/ 1 0Of ¢ |
13 /8 0/5 0/% 0/0 0/ 0 0/ ©/S ©/ 5 1/4 0/ 0 3/31 Of ¢ |
14 /% 0/5 0/% 0/0 ©/8.0/06 ©/S 0/S 1/ 4 0/ 0 31/1 oOf t |
15 o/s 0o/8 2/8 /0 o/ dJ0/0 0/5 ©/S 3/4 0/ 0 1/ 1 of t
16 /% 0/8 1/4 0/ 0 04L0 0/0© ©/8 © & 1/4 ©/ 0 © 3 Of 1 |
17 o/s 0/% 1/6 0/0 0f0 0/0 0/% 0/S5 1/4 0/ 0 ©f 1 0Of (
18 0/$ 0/ 8 3/ 3 olé.e/e ©/0 ©/5 0/S 0/3 /0 O©f1 0f ¢
19 /% 0/3 3/3 /6 0/9 0/0 ©6/% 0/5 ©/3 0/0 O/ 3 0Of ¢ |
20 ©/s 0/s 0/ &0 0/0 0/0 0/8 ©/% 1/3 0/ 0 O/ 0 0f ¢ |
21 0/8 ©/ % 2/ 3\0/0 Q.0 /O 0/ 0/S 1/3 0/ 0 0/ 0 0 ¢ |
22 0/ % 0/ %5 1A3 0/0 0/ 0 0/0 0/S 0/ 5 1/3 0/ 0 0/0 0f ( [
23 0/8 0 8 3 0/6 0/0 0/0 ©/% 0/ 8 3/3 ©/0 0/ 0 O/ { |
24 /6 0/5 2/ 3 0/@ /0 0/0 0/8 ©/ S 1/3 0/ 0 0/ 0 Of ¢
25 ©/$ ©/8 1/3 ©/0 0/ 0 0/0 O/S 0/5 1/2 0/ 0 0/ 0 0f ¢ |
26 /% 6/% /3 0/0 0/0 0/0 ©/ S ©/ % 31/2 0/ O/ O O/t |
27 _0/% ©/% 3/3 0/0 0/0 0/ 0 0/5.6/%5 3/3 0/ 0 9/.0 0/ ¢ |
28 /0 0/0 ©/@ 0/© 0/0 0/0 ©/© ©/0 ©/0 0/ 0 O/ 0 ©Of ( |
@ -

Legend: i susber of

M = males, F = females
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Test compound: Isophoroandiisccyanat

8tudy-no: T00S8415

8ign: Ateung suaregelslifig

L1}

- Rnalytical Concentratien - mg/m3 eir

0  20.4 83.3 .73.8 106.6 410.3 0  20.6 $3.3 73.8 106.6 410.:

sex M M B M B % PP - P 4 4 7
Dey B/8 @o/F w/8 a/f a/F /8 afE Bff a/8 e/ a/m ¥ |
0 /% 0/%5 ©6/S 0/5 0/S5S 0/0 0/% 0/ 8% 0/ 5 O 0/ 5 0/ ¢
3 0/8 0/5 0/5 6/4 0/2 0/0 0/% 0/S% 0/ 5 0 0/ & 0 ¢
2 0/ S 0/5 0/8 0/ 4 6/2 0/0 0/ 0/5 0/SN/S 0/1 o/ ¢
3 0/ 0/S 0/S 0/3 0/2 0/0 0/ O/S 0/5 0/3 9of/1 of ¢
4 0/ ©/% 0/5 ©/3 0/2 0/0 0/ 8 O/ & $ 0/1 0/1 0f ¢
$ ©/5 0/%5 0/S 0/3 0/2 0/ 0 Of 8 0/ 849/ S5 0/ 1 0/31 of ¢
6 /5 0/ 0/% 0/3 0/2 0/0 0/ 0/38 0/S 0/ 31 0/1 of ¢
7 /5 0/8 0/3 0/3 0/1 0/0 0/S 9/ 3% ©/5 0/2 0/1 o) ¢
8 ©/5 0/S 0/5 0/3 0/1 0/0 0/8 §/ S 0/ 5 0/.1 0/ 31 F-¢
9 0/s 0/S 0/3 0/1 0/2 0/0 0/®OG/ S 0/5 6/0 0,2 | ¢
10 /5 0/5 0/s 0/1 0/0 0/0 0/5 O/5 2/S 0/0 0/31 0Of ¢
11 9/5 0/5 0/S 0/1 0/0 0/0 0/5 0/S /& 0/0 Of 31 0/ 0
12 9/$ 0/S 0/ 5 0/0 0/0 0/0 0/S O/S 1/4& O/ 0 0/1 0/ 0
13 0/$ 0/ 0/§ 0/ C 0/0 0/0 0/S 0/S 1/& 0/ 0 0/1 0/ 0
16 0/ 0/5 0/ S 0/ 0 0/0.0/0 0/S 0/8 0/4 0/ 0 0/1 0/ 0
15 /s 0/s o/s o/0 o/ &J0/0 o/ 8 0/ 5 6/ & 0/0 0/3 0o/ 0
16 /5 0/5 0/ & ©f O O 6/0 0/8 0/S 0/4 ©/0O 0/3 O/ O
17 /5 0/8 6/ 4 0/0 0/0 0/0 8/8 9/ 8 0/ 4 0/.0 0f/1.0/0
18 0/ 0/8 0Of 3 e/§e/o 0/© 9/ 8 0/% 0/3 0/0 0/1 0f 0
19 /5 0/% 6/3 9/0 0/0 0/0 0/8 0/ % 0/ 3 0/0 0O/ 1 0f ©
20 ©/% 0/ % ©Of 3 © 0/0 0/0 ©/8 0/8 ¢/ 3 0/0 ©/0 0/ 0
21 ©/s o/3 1/ 3%\0/0 0/0 of 0 /8 08 6/3 /0 0/0 ¢ 0
22 9/5 0/ 5 1,8 0/ 0 0/0 0/0 0/ % ©/ % O/3 ©/0 0/ © 0/ 0
23 e/'s 0/ s 3 0/0 0/0 0/ 0/ 0/% 0/ 3 ¢/0 0/0 0/ O
24 9/$ 0/8 X/ 3 0/0 0/0 0/0 ©/S 8/ 8 0/ 3 0/0 0/ 0 0f 0
28 /% 0/5 1/3 0/ 0 06/0 0/0 0/S 6/8 0/2 0/0 Of0 o 0
26 /5 0/ 6/3 ©6/0 0/0 0/0 0/.8 ©/8 0/2 ©/0 6/ 0 0/ 0
27 0/$ ©/% 6/3 @/ 0 0/C ©/0 ©/8 ©/ S 0/2 0/ 0 0f © 0
28 /0 0/6 0/8 0/0 06/0 0/0 /0 0/0 0/0 O/ O o;oCJo

L) ~ .
Legends &'hnmboz ef enimels with eiges, ¥ = guzviveres ™™ - - .
i = males, P = femsles Losmet = q (@elz oA
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Pest compound: Iecphorondilesccyanat - - - - R
Study-nos T0058418 . :

Bigns HotilitE? v~ rmindert . . . -

: analytical Concentration - mg/fed alz
] 20.4 53.3 73.8 104.6 410.3 . © 26.4 83.3 73.8 104.6 &10..

Sax B B o 8 B B 4 ) 4 | 4 F F P
bDay a/8 o/ /8 o/ 8/E 8/ a/8 a/f a/f nfE a8 a/e
0 0/% /5 3/S 5/ S S/ 5 0/0 O/ S 4/ 5 S/ S Si% 5/ 5 0f
1 /% 0/5 S/ 5 &/ 6 2/2 0/ 0 O/ 5 0/ 5 4/ 5 S/°C 4/ & 0]
2 o/ 0/5 0/S 4/ 6 1/2 0/0 O/S 0/5 0/ S B 8 1/1 0
3 0/% 0/% 0/S 3/3 2/2 0/0 O/S O/ 5 1/5 3/3 0/ 1 0]
P 0/5 0/5 0/S 0/3 0/ 2 0/0 Of e/saﬁ-su: o/ 1 ©f |
5 o/5 0/5 0/5 0/3 0/2 0/C O/ S 0/ 549/ 5 0/ 1 O/ 1 Of
6 0/S 0/5 0/ 0/3 0/2 0/0 O/S O/% /5 O/ 1 0/ 1 0]
7 0/3 0/5 0/ S O/3 0/3 0/ 0 ©f S 0/ 0/ 1 1/ 1 0Of |
8 0/5 0/5 0/% 0O/3 0/3 0/ 0 Of S 5 /%5 1/1 if31 0 |
9 0/5 0/5 ©/S 0/1 0/1 0/0 0/ D0/ 5 0/5 0/0 1/ 1 ©Of |
10 o/5 0/ 0/ O/3 0/0 0/C O/ S ©/ 8 0/ % 0/ 0 31/ 1 ©f |
11 0/5 0/% 0/ S 0/31 0/0 0/0 ©/S ©/S O/ 4 0/ € 31/ 1 O
12 0/% 0/5 2/8 0/0 0/0 0/0 ©/S O0/5 374 0/ 0 31/1 ©f
13 0/5 0/5 4/ 85 0/0 0/0 O/ 0 ©/S O/ 5 3/4 0/0 1/1 ©Of |
34 0/5 0/5 4/ 5 0/ 0 ©/0.0/0 O/S © 5 3/ 4 0/ 0 3/1 ©Of !
18 o/s o/5 & s o/0 o/ 0/0 0/8 0/5 1/& 0/0 1)1 0Of |
16 0/ 0/ 85 3/4 0/ 0 OAD O/ 0 O/ S O/ 5 1/ 64 0/ 0 1/ 1 ©f 1
17 /% 0/ 3 3/ 4 0/Q 0/0 0/0 0/§ O/ S 1/4 0/ 0 31/ 1 0Of ¢
18 0/ % 3 5 2/ 3 ozg_’wo /0 0/S 0/ 6 1/3 O/ 0 1)1 ©f ¢
19 o/s 0/ 8 2/ 3 0/0 0/0 ©/ % ©/5 1/3 0/ 0 3/31 0f
20 /% 0/ 5 2/ 3 0 /0 0/0 O/S O/S 373 0/ 0 0/ O ©f ¢
21 0o/8 0/8 2/3\0/0 0/0 0/0 0/ 8 0/8 1/)3 0/ O Of O ©Of ¢
22 /5 0/ 8 1/v3 0/ 0 ©/0 0/0 0/%5 ©/% 0/3 0/ 0 0/ 6 Of ¢

7.3

2

2

2

3

Py

23 6/ 8 ©f 8§ e/ 0 /0 0/06 6/ % ©/ 8 0f 86/ & Of & O {
26 0/ € 0/ 8 ¥ 3 ©/@ B/C /0 Qf 5 O©f & ©f 8/ © B & 0f 1
28 0/ 8 6/ 8 31/3 0/ 6 ©/0© ©/ 0 0/ % O/ & O 6/ 6 /86 6
26 /% 0/ 8 3/3 0/0 €70 0/ 0 O/ % G/ S5 OF 8/ 06 0/ 0 0/ (
a7 6/ 8 6/ &/ 3 6/ 6/ 0/0 G/ 8 ©/ 8 @ 0/ ¢ 6/ 6 @ ¢
28 6/6 ¢/06 0/ 0 0/0 G/0 0/0 G/ 0 0/ O 0/ €70 €/ 0 €/ ¢
7 gy
Legends R‘ nusher of. animals with eigne, ¥ = survivers-"n :t=o: .
£ = pales, P » females o golnat & € ‘ng&»ﬁ: 8 =
< e
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Test compound: Isophoreandilsccyanat - R Pt

Study-no: TOOSS41E

Bigas Fell wungepflegt

Analytical Concentratiea - wg/m3 eir

0O 20.6 $3.3 73.8 106.6 610.3 O  20.6 53.3 73.8 104.6 410.

$2x W ¥ ® X N X ® P P ® ® p
Day B/ a/8 a/8 a8/ o/ o/ a/8 o/ afs o/ a/8 afm
0 ©/5 0/S 0/S 0/5 0/S 0/0 O/8 ©/ S 0/5 OfF 0/ 5 of
1 ©/5 2/5 5/ 5 4/4 2/2 0/0 0/ 5 S/ % S/ 5 _5)5 4/ 4 of
2 O/ S 2/5 3/% 4/ 4 2/2 0/0 0/5 $/5 &/ SN&/S 1/1 of
3 ©/5 0/S 0/S 0/3 1/2 0/0 O/ S O/S 3/S 3/3 0/1 of
s /S ©/% 0/5 0/3 0/2 /0 0/ S 0/ S 5 1/1 0/1 0f
5 0/ S 0/ 0/5 0/3 0/2 0/0 0/ 5 0/ 540/ 5 0/ 1 0/1 of
6 0/S 9/5 0/5 0/3 0/2 0/ 0 O/S O/S '0/S 0/ 1 0/1 o0
? ©/% ©/5 0/S 0/3 0/1 0/ 0 O § /5 0/1 0f1 0
8 0/5 0/5 0/5 0/3 0/10/0 0/ % ¥)s 0/5 0/1 o1 [
9 ©/5 /s 0/5 0/1 0/1 6/0 0/ 0/s 0/s 0/0 o/3 . |
10 ©/ S 0/S 0/5 0/1 0/0 0/0 0/S 0/% 0/S 0/ 0 0/ 1 O
11 ©/S ©/S 0/5 0/3 0/0 0/0 O/8 O/ S5 0/ & 0/ 0 0/ 1 0f
12 9/ S 0/ % 0/5 0/0 0/¢ 0/ 0 0/% O/5 0/ 4 0/0 0/ 1 0f
23 ©/5 0/S 0/ 8 0/0 0/0 0/0 O/5 O/S5 ©/& 0/ O 0f1 Of
26 0/5 0/% 0/ 8 0/C 0/0. 0/0 O/S O/5 G/ & 0/ 0 0/ 3 Of
15 o/s o/s o/s o/0 0/€J0/0 0/S 0/S ©f/ & 0/ 0 0] 1 0f
16 O/ 8 ©/S 0/ 4 O/ C Of0 0/ 0-0/8 O/ 5-0/ &—-3/-0 0] & -0/
17 9/ 5 ©/S 0/4 0/0 0/0 0/0 6/ 5 ©/ 5 0/ & 0/ 0 0/ 1 0f
18 ©/5 0/8 0/3 0/ 0/ O 0/0 O/S O/ 5 0/3 0/ 0 0/ 1 0/
19 /5 0/% 0/ 3 0/0 0/ 0 0/8 ©/S5 0/ 3 0/ 0 0/-3 0f ¢
20 0/ 0f/S 0/3, 86/0 0/0 0/0 0/% O/ S5 ©/3 0/ 0 0/ 0 Of
21 0/5 0/5 ¢/ 3\0/0 0/0 0/0 /S 0/5 _0/3 0/ 0 0/0 0 ¢
22 O/ S ©/ 5 Of3 G/ T 0/0 0/ GO/5 ©/S 073 0/ 00/ 0 0f¢
23 0/ 5 ©/8cQ/'3 0/0 0/0 0/0 0/5 0/ 5 03 0/0 0/ 0 0f ¢
26 0/5 ©/% B/ 3 0/0 0/0 6/0 0/5 0/ 3 0/ 3 0/ 0 0/ ¢ 0f ¢
28 0/8 0/8 0/3 0/0 0/0 0/0 O/ % O/ S ©/ 2 O/ 0 0f © ©Of ¢
26 ©/%5 0/S ©/3 /0 0/0 0/0 0/S 0/S Of 2 0/ 0 0f© Of ¢
27 0/5 0/S 0/3 0/0 0/0 0/0 G/ S ©/5 0/ 2 0/ 0 0/ 8 P’
28 ©/ 0 0/0 6/0 0/0 0/0 /0 0/06 0/ 0 07/ 0 0/ 0 o/ 0 -

Legends = number of animals with eigns, B » suivivope® = 7ol

B = pales, P = females
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Test coxpouands I-ephorcndiiwme
Study-aoe TOOSS41S

Bigm: Pell gestriubt

Analytical Comcentration - mg/m3 air

© 20.4 53.3 73.8 104.6 €10.3 0 20.4 $3.3 73.8 104.6 610.:
gSex M ¥ B K 8 B P 4 2 ?
Dey /8 a/f o/ a/8 /8 e/ o/ aff afs 8/% nfE afF
e /5 8/ 5 %/5 S/% 8/ 5 0/0 0/ B/ 8 S/ 8 s/ &/ 5 0f ¢
1 0/% 8/% 5/ %5 &/ ¢ 23/2 6/0 O/5 5/8% S/ 8 &/ & 0f ¢
2 /% S/5 S/ % &4/ & 2/2 0/0 O/5 B/ & SISWS i/ 3 0Of ¢
3 /% /5 3/% 3/3 2/2 0/0 ©/S 0/8% &/ 5 3/]3 31/3 0f (
& 0/% 1/S5 3/8 3/3 3/2 6/0 6/5 0/% 48 1/ 1 0/ 1 0f ¢
s o/s /% 3/8 3/3 3/2 0/0 ©/5 ©f 8 is i/1 0/ 2 0f ¢
6 /s 1/% 3/% 3/3 2/2 0/0 O/ S c/,,s 173 0/ 1 0f ¢
7 /s 0/8 3/% 3/3 3/1 0/0 O/ % 4/5 /3 3/3 of ¢
8 ©/s 0/5 3/% 3/3 3/1 0/0 0/ S 4/ 8 13 3/ 3% 0Ot
9 /5 0/5 3/% 3/1 /1 0/0O oiwols &/ 3 0/ 0 373 0t
10 6/85 0/8 4/ 8 2/31 0/0 ©0/C O/S O/ S &/ 5 0/ 0 3/1 ©Of ¢
1L - 0/% 0/5 8/ % 2/ 1 0/0 0/0 © S O/ 8% 3/& 0/0 1)1 O
12 ©/S 0/% 8/ % ©0/0C 0/0 0/0 0/% ©/S 3/6 0/0 1/ 1 0O {
13 /s 0/ 5/% 0/0 0/0 0/0 O/S 0/ S 3/& 0/]0 3/1 ©f (
16 /% 0/%5 /%5 0/0 0/0 _0/C ©/ 8 0/S 3/6 0/0 1/ 1 ©f (
15 o/s o/5 8/8 o/06 o/o(‘D/o ©/8 ©/8 378 0/0 3/1 O«
16 6/S 0/5 &/ & O/ 0 o/?g /0 O/8 O/ 8 3/& 0/0 3§31 ©Of¢
17 6/8 6/85 &/ 4 ©/ 0 ©/'0 0/0. ©/ 5 O/ F 378 0/ 0 3/ 3 ©f ¢
i8 6, $ 0/%5 3/3 0/3.0/0 0/0 O/ 8 O/ 8 2/3 ©6/0 /3 Of ¢
19 /s 0/5%5 3/ 3-© ©/0 0/0 0/8 0/ % 2/3 0/0 31J31 ©f ¢
20 /5 0/8 3/ 3 6/0 0/0 /8% 6/ 8 2/3 0/06 0/0 0f ¢
21 6/ 0/S 3/3-0/0 0/0 6/0 O/S ©/ B 2/ 2 6/06 0/0 ©f ¢
22 0/ 8 0/ 5 3/2.@;9 ©/0 ©0/0 ©/% ©0/% .2f/3 0/0 0/ 0 ©f ¢
23 8/ 5 6/ % 0/0 6/0 0/0 0/8 O/8 2/3 ©/0 ©/ 0 0f C
26 6/ 5 06/ 8 3 0/0 0/0 0/0 ©/S O/ 8 2/3 /06 0/ 0 ©f ¢
28 e/ 0/S 3/3 ©/0 ©/0 0/0 0/% ©/ S 1/2 ©/0 ©/0 ©f ¢C
a6 . 0/S 0/% 2/3 ©0/0. 0/0 0/0 /% ©/8 31/3 6/0 0/0 ©Of ¢
27 /% 0/8 3/3 6/0 0/0 ©/0 ©/% 0/8 3/2 0/© ©/ 0 0Of ¢
% . 0/0 0/0 6/0C O/0 0/0 ©/0 ©O/C O/ © 050 0/0 ©/ 0 ©Of ©

) -

legend: ny®, pumber of animele with eigns, B © survivers: F :ba p=s
B = gsles, P = fenales
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Test compounds !s@pborméﬂsocymt T AR TS S e

8tudy-aos 10085418 e e

Bign: Bchilafibelt C - - e e emtme

. Analytical Comncentratien - mg/al eir
© 20.4 63.3 73.8 104.6 €10.3 O  20.4 $3.3 73.8-104.6 410..

sex M u ® M M ® 4 P 4 P F
Day /B o/ a/8 a/f a/f o/f afE a/8- a/8 =a/8 ofE afE
0 /8 1/5 3/8 6/ 86 8/8 0/0 © S 6/S5 3/S 3¢5 $/5 0/
1 /% 0/S 2/%5 3/¢ 3/2 0/0 O0/S 0/ 8 3/5 & 0/ & ©f
2 0/ 0/% 0/ 8 3/4 0/2 0/0 O/8 O/5 ©/ S5SN8/ S 0/1 0f
3 0/ 0/ 8 6/5 2/3.9/2 0/0 0O/S 0/8 0/ S 2/3 0/1 0f ¢
8 /5 0/5 0/S ©/ 3 6/2 ©6/0 O/ S ©f 5 s 0/ 1 0/ 1 9/«
s /S /5 0/5 6/3 ©6/2 0/0 ©f 8 @/s% ©/ 1 0/31 0/t
6 /5 0/5 0/8% ©0/3 ©6/2 0/0 © % so/s 0/ 2 0/ 1 0f ¢
7 /S 0/S 0/5 0/3 0/1 ©6/0 0f & o/ % 31/31 3/3 0/1
8 0/ ©/5 0/5 0/3 0/31 6/ 0 o/sWs 0/ 8% 3/1 31/1 P
® 0/5 0/S 0/8 0/1 ©8/1 0/0 0/®R O/S 0/5 0/0 1/1 ¢
10 6/ ©/5 0/ 0/1 0/6 ©6/0 0/% ©/% 0/5 0/0 0/ 1 0/ ¢
11 0/ 0/5 0/S 0/1 ©6/C 0/0 0/S 0/% 0/ 4 0/ 0 /1 0f ¢
12 0/ 0/5 2/5 0/0 0/0 0/06 0/3 0/5 3/4 0/0 0/1 0Of ¢
13 6/s 6/5 4/ S 0/0 0/0 ©6/0 0/5 0/ S 2/4 0/0 0/ 1 0]t
16 0/ S 0/8 4/3 0/€C 0/0C 06/C O/ S O0/8 2/4 0/0 01 0/t
15 0/8 0/5 2/8 ©/0 o/ &J0/0 ©/ S5 o) 8 2/ 6 ©/ 0 0f3 0/t
16 6/ ©/5 2/ 6 ©f O 0 0/0 0/8 ©/% 2/4 0/0 0/ 3 @1
17 /S 0/s 2/4 0/0 0/0 0/0 G/8 0/S 2/4 0/0 ©/3 0f ¢
18 6/ 5 © S 1/30/@ /0 0/0 6/% 0/5 3/3 0/0 0/3 0/«
19 0/ 8 0/8 1/ 3 " 0/0 0/0 0/S ©/ % 3173 0/0 31/13 ©f ¢
20 0/ 5 0/ 8% 3/ 3 © 0/0 0/0 6/ S 0/8 3/3 ©0/0 0/0 ©f
21 o/5 0/s 3/3\0/0 06/0 0/0 6/S 0f 8 /3 /06 0/0 0©f
22 0/ 8 0/8 153 0/0 0/0 0/ 0 0/.%5 0/5 3/3 0/ 0 0@ ©f ¢
23 -0/ S 0/So2/°3 0/0C 0/0O 0/O /5 O/% 173 ©/0 0/ @ Of ¢
26 . 0/S 0/S 4/ 3 0/0 0/0 0/0 O/S ©/S 1/3 0/ 0 ©/6 0/t
25 /6 ©/% 1/3 0/0 0/0 0/0 ©/S 0/S 0/2 ©0/0 O/ 8 O ¢
- 26 /8 0/ % 1/3 0/C 0/0 0/0 G/B ©/85 0/ 2 006 6/ 0 0/ ¢
27 ©/8 ©/% 1/3 0/C ©/0 0/0 O/8 0/S O/ 2 ©/0 ©f 0 (
28 ©/ 0 ©/0 0/0 0/0 G/ 0 0/ 0 ©/0 ©0/0 070 ©f O ofa{J«
BV - -
Legends § = nusber of enimals with eigns, W = survivers” ~ "on ©-
¥ = males, P = females relsasl o 9 ,msiin v ou
‘ & : BN 4
< uk . * ‘T-
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A

Test compound:s Ieophorondiisceyamat . - .

Study-nos TO0SS41S

Bign: Abmagerung

e e e

Analytical Coancemtrzatien - mg/m3 air

0 20.4 S$3.3 73.8 204.6 410.3 © 20.4 $3.3 73.8 106.6 £10.:
sex M ¥ B N B B 4 4 4 ¥ ¥ 7
Dey o/l w/B a/f o/ af/8 a/8 o/ af8 /B n/8 afB ain
0 0/ 0/8 0/S 0/ 0/S 0/0 0/S O/S O/ S OfF Of S 0 (
1 /5 0/% 0/% 0/ 6 0/2 0/0 ©/5 O/ S 0O/ S o/q 8/ & ©f !
2 ©/$ 0/$ 0/S 0/ 4 0/2 0/0 0/5 O/5 0/ 5 P/ S O/ 1 ©f |
3 ©/6 0/S 0/S5 0/ 3 ©/2 0/0 0/% O/5 0/S ©/3 ©/1 0
' 0/S 0/€ 0/5 ©/ 3 0/2 0/0 ©/ 5 Of & R85 0/2 ©f2 ©f
s /8% 0/% 0/% 0/ 3 0/2 0/ 0 O 8 0/ 849/ 5 0/ 1 0/ 3 ©f !
6 0/5 0/8 0/8% 0/ 3 0/2 0/0 O/S 0/ § O/ 5 O/ 3 Of1 ©f (
7 0/s ©0/8%8 2/% ©/3 0/31 0/ 0© o/sg.zls 0/ 1 31/ Of (
8 0/% 0/S5 3/% ©/3 6/31 0/0 ©f S $ 3/3% 0/1 2/ O (
) ©/ % 0/5 1/8 0/3 0/3 0/0 0/ SO/ 8 3/S5 0/06 2/1 0] ¢
10 ©/8 0/8 1/8% ©/ 1 0/0 0/0 0/%5 0/ % 2/%5 O/0 3f31 ©f
11 6/ 6/8 1/8% © 31 6/0 0/ 0 0/5 0/ % 1/& ©/0 3/1 0
12 /5 0/8 3/S 0/0 0/0 0/0 0/8 ©/ 8% 1)4 0/© 3/1 0 ¢
13 ©/5 0/5 4/ S 0/0 ©/0 0/0 0/5 O/ 5 2/.4 0/0 2/ 31 0/ ¢
16 ©/s 0/S 4/ S 0/0 ©0/0.0/0 © S O/ % 2/6 0/ 0 1/3 0O/ (
15 o/s o/s 48 0/0 o/ /0 0/S 0/ 8 2/ 4 /0 1/2 o/ ¢
16 6/% 0/S 3/4 0/0 o 6/0 0/8 0/8% 2/4 0/0 1/1 ©f ¢
17 6/8 0/% 3/4 0/0 0/°0 06/0 0/% 0/S 2/4 0/0 31/1 ©f ¢
18 0/5 0/8 2/3 0/@ 0/0 6/0 O/ O/8% 31/3 0/ ¢ 3/1 0O ¢
19 0/ & 6/85 2/ 3 - 0/ 0 0/ 00/ 8078 31/)3 /€ 31/]3 0 C
200 - 0/5 0/ 8 2/ 3 © 0/0 0/© @/ % ©/ 8 3/3 0/6 0/ e O ¢
23 0/% 0/ % 3/ 3\0/0 0/0 0/0 0/ 8 Of & /3 0/06 0f@ o) C
22 0/ % 0/ 8 3/A 0/ 06/ 0 0/O OJ S O/ 5 '3/3 0/0 ©/ @ 0Of ¢
23 0/ 8 o;sy ©/)0 0/0 0/0 ©/8 ©0/8 3/3 0/6 ©f@ ©f¢C
26 9/ 5 0/% X3 0/0 0/0 0/0 9/ 8 €/ 8 3/3 0/0 €/ © ©f C
2s @/ 0/S 1/3 ©/0 0/0 0/0 0/S 6/8 0/ 2 0/© G/® 0] ¢
26 /8 0/9% 14/ 3 0/0 0/0C 0/0 /S5 7/ 8 ©/2 6/ 0 98 ©Of ¢
27 6/% 0/% /3 0/0 0/0 0/0 ©/% Of)8 ©/2 0/© 06/@ ©Of C
28 ¢/06 o/0 /0 ©6/0 ©/0 0/0 ©/0C ©/ 0 ©/9 0/ © 0/® ©/ C

©

Legends '™ pusber of

B = males, P = femcles
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A

Test ccapounds xoopbom&uocyam————-~~—- Bianant nEFL S, CRETT SSIINF JR

Study-nos T008841%

flign: Hesensusfluld sexfe

Analytical Conceatratiea - mg/ed alz
73.8 106.6 410.3 © 20.4 83.3 72.8 204.6 £10.:

© 20.4 83.3
Sox 8 | M | &8 o ) 4 . ¥ 4 4 F
Day B/8 a/f a/8 oM a8 p/n R/ ~a/8 a/M aoff o/ V]
(] 0/ 0/5 0/5 2/% 0/5 0/0 0/% ©f $ z/s gz;s e/ ¢
1 6/S 0/ 0/% ©/4 3/2 0/0C ©/% 6/ % 18 © 3/ & o0/ ¢
2 0/5 /8 0/5 0/4 0/2 0/0 0/% 0/S 0/ SO/ S 0/ 1 0f ¢
3 ¢/5 0/S /S 0/3 0/2 0/0 0/8 O/8 0/S ©/3 0/ 1 0/«
& 0/ 0/8 0/S 0/3 0/ 2 0/0 0/8 O/]8 6LS 0/ 3 0/ 1 of ¢
5 6/ 0/ /% 0/3 Of 2 e;oo/s 0/ 840/ 8 0/ 1 ©/ 1 of ¢
6 ©/8 ©/5 ©/ S ©/3 0/2 06/ 0 0f 8 e/s 0/ 8 0/ 31 0/1 0f¢
7 /s 0/8 0/8 06/3 06/1 0/ 0 0/ 8 6/ 8 0/% 071 0f ¢
8 0/ 0/5 0/%5 © 3 0/ 1 w_c.o;sb?s 0/$ 0/2 0/31 p*1
9 0/s ©6/% 0/8 0/1 0/1 0/0 0/®OG/S ©6/5 0/0 0/3 * ¢
10 /s 6/S /% 0/1 0/0 6/0 0/% 8/8 ©/S5 G/ 0 ©f 3 0f ¢
11 0/ 6/8 0/8 0/1 0/0 0/0C 0/% 6/ % ©/ 4 0/ 0 0/3 ©f ¢
12 0/8 0/S 06/t 0/0 0/0 0/0 0/% ©/8 0/ & 0/ 0 0/ 1 O/«
13 9/8 0/8 0/5 C/ 0O 0/0 0/0 0/8 6/ 8 ©/4& 0/ 0 0/ 1 0/ ¢
14 0/s 0/8 0/5 0/0 0/0 0/0 0/8 6/8 0/ 4 O/ 0C O/ 31 0/ (
s o/s 0/5 o/s 6/0 o/ )0/ 0 0/5 ©/5 0 & 0/ 0 0/131 0f¢
16 6/ 6/ S oic_e/oo%. 0/0 0/8 €/ % 0/ 4 0/0 6/1 0f¢
17 0/ /8 0/ 4 0/ 60 © 0/C 0/5 °6/%5 0/4 0/]06 Of 1 0f¢C
is 0/8 6/S 0/3 0/Q ©/ 0 0/0 0/ 6/% ©/3 0/0 0/ 1 0/ ¢
19 0/% 0/ 0/3 9/5 0/0 0/0 0/8 0/S ©/3 0/0 ©/ 3 0 ¢
20 0/% 0/ 3% 0/ 3 ©/ 0 /0 0/8 ©/8 0/3 0/0 ©/ 06 ©f ¢
21 6/ S 0/ 8 ozrko/e ©/0 ©/0 06/8 6/ 8 0/3 ©/0 0/ 0 0f ¢
22 - 0/5 0/% O/3 6/0 0/0 0/ 0 0/.8 /8 Of3 0/ 0 0f6 ©f ¢
23 6/s 0/ 8 3 6/0 0/0 0/06 0/8 O/ % 0/3 0/0 0f@ 0Of ¢
24 6/s 0/85 © 3 06/0 0/0 ©/0 9/ % ©/5 O/ 3 0/0 0/ 0 Of ¢
25 0/ 06/5 0/3 0/0 0/0 ©/0 0/% ©/ 5 ©/2 0/ 0 ©f © O ¢
26 0/ 06/8 0/3 0/0 ©/0 ©/ 0 O/F ©B/S ©/ 2 6/0 0/ @ 0O/ ¢
27 /s 0/s 0/3 0/0 ©0/0 /0 0/5 6/% O/2 06/ 0 ©f @ ¢
28 /0 ©0/06 0/0 0/© /0 0/ 0 ©/ 06 ©/ 0 ©/0 0/ © 0/0{’(
\v >

Legends &’nmaaamunuasm B = eupviveme o soe—-.

B = males, P = females w8y ﬂ‘g qMﬁ‘&"H
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fTest compounds Iwmm P

Study-nos TO088418

Biga: Haseaspliegel gexltedt

N P G D PP
¢ —— R - Ty T S

Analytical Concentraticm - ag/m3 air

?.»

0 20.64 53.3 73.8 104.6 €19.3 ©0  20.4 93.3 %3.8 104.6 410.:

Bexm & & & 58 B 8 4 P | 4 ¥ 4 4
Day a/8 ®8/8 a/ff o/ o/ a/8 a/f /8 o/ BR/E wfBE o=
0 0/8 0/S5 0/S O/5 ©/S 0/0 O/ S 3/8 0/5 0//5 0/ 0O ¢
1 0/5 ©/% 0/5 0/4 0/2 0/0 0/S 6/ 5 0/ S 0/F 0/ & 0f ¢
2 0/5 0/5 0/S O/4 0/2 0/0C O/S 0/5 ©f 8 8 0/1 0/ ¢
3 /s 0/S 0/5 0/3 0/2 0/0 0/ 8 0/8 0/5 O/3 0f1 0O ¢
& ©/$ 0/5 0/5 0/3 0/2 0/0 ©/$ O/S ORS o/ 1 0/31 0/ ¢
5 0/S 0/ % 0/S ©/3 0/2 0/0 O/S 0/ 5¢O/5 0/1 0/1 0f ¢
6 6/s 0/S 0/5 0/3 0/2 0/0 O/ 8 Of /5 © 31 0/1 0/ ¢
7 6/5 0/S 0/S ©0/3 0/3 6/0 0/S © & 0/% 0/3 ©/3 0O/ C
8 6/5 0/S 6/S5 6/3 ©/1 0/0 O/ S § 0/% 0/1 ©/ 3 0/ ¢
9 0/ 0/S 0/ 8 ©/1 0/ 3 0/0 0/ FHG/ S 0/ % 0/0 0/ 1 ©f ¢
10 0/ 0/S 0/% ©0/1 0/0C 0/0 0/]% O/S ©/ 8 0/0 © 2 ©f C
11 @/5 ©/5 ©/S5 ©/12 0/0 0/0 ©/8 0/ 8 0/ 4 0/0 0f1 0f ¢
12 9/% 0/ 0/S 6/0 6/0 0/0 O0/8 6/S% 0/ & 0/© 0/ 1 Jf ¢
13 0/ 0/ ©0/S 0/C G/ 0 0/0 O/S 6/ 8% ©/ & 0/0.0/1 0 ¢
18 0/8 0/ 6/S ©0/0 ©6/0 0/0 ©/S ©/S 0/4 0/0 ©/1 0f ¢
15 0/s 0/5 0/5 0/0 0/ Oo(Df0 ©/ 5 ©/S 0/ 4 ©/0 0/ 1 ©Of C
16 0/5 0/S 0/6 0/© O4LO ©0/0O O/5 0/5 ©/ & 0/ 0 ©/ 3 ©f ¢
17 0/5 0/5 0/4 0/ 0 ©/\0 0/0-0/-8 0/ 5 ©f& 0/ 0-0/3 0/ ©
e 0/ 0/ 8 0/ 3 o/&;wawo ©/8 ©/8 ©/3 0/0 0/3 0/ O
19 0/5 0/% 0/ 3 0/ 00/ 0 6/0 © 8 0/ S 0/.3 0/-0-0/-1- O/ O
20 - 0/8% © 8 013&9010 0/© ©/% 0/ 5 ©0/3 0/0 6/0 ©f O
21 0/% 0/% ©/30/0 ©/0 6/0 ©/% 0/ % 6/3 0/ 6 6/ 0 0f O
22 0/s 0/ S wg. 6/ 0 0/0.0/0 0/S O/ 8-0/3 0/06 6/© 0/ ©
23 0/% 0/ S ©/0 0/0 0/0 0/ ©/8 ©/3 ©/0 ©/0 ©f 0
2¢ . 0/% 0/ 8 3 0/ ©/0 0/0 ©/8% © 8 ©/:'3 0/0 ©/ 6 O/ O
28 0/8 0/% 0/3 0/0 0/0 ©/0 ©/8 ©O/S 0/ 2 ©/© € 0 0f 0
26 .0/%5 0/8 ©/3 /0 ©/0 0/0 ©/ 5 @ 3 0/ 2 0/06.0/0 0O/ O
27 6/% 06/ 0/3 /0 0/0 ©/0 ©/ S ©/S ©0/2 6/0 6/0 ©f 0
28 0/0 0/C 0/0.0/0C 0/0 ©/0 ©/ 0. ©/ 0 0/ @ O/© /0 0Of O

O

Legend: di= aumber of enimele with signs, B = survivogs .- : =:

EroaTed = T,

H = @ales, P = fenales
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Signs Wase uad/eder Schaswse mit wzotes Verhzrustunges - .- -

Bnalytical Concentzatioa - mg/e3 air
e 20.4 83.3 73.8 304.6 €10.3 O 20.4 8$3.3 73.8 104.6 ¢10..
Sex B M & & | F . 4 4 g F

Day o/8 of8 o/8 /8 a/m B/ a8/ aff ofN- of8 a/e LY |
] @6/ 3/8 &/ 3/ 3 8/ % /0 0/8 3/ 8 2/ % © 3/ 8 @7
1 0/5 3/85 3/8 4/ 2/2 0/0 0/S 4/5 2/ 5 S 2/ & 9
2 6/ 2/85 2/ 4/ 6 0/2 0/ 0 0Of S €/ S 2/5%8/8 31/1 o/
3 0/ ©/5 0/ % 0O/ 3 0/2 ©/0 0/% 6/8% 1/ 8 2/ 3 06/1 0
& /8% /5 o/5 0Of 3 e/ 2 0/0 0/5 O/ % € 6/ 2% 0/1 of ¢
g 0/ 6/ %5 0/ ©Of 3 0/ 2 0/0 0/ 8 O SQ’G § 0/ 21 071 04«
é /s 0/S @/ 5 ©f 3 6/ 2 ©6/0 ¢/'s5 Of €/ 8 0/ 1 o/ 1 64 ¢
7 9/ ¢ 0/ S 0/5 0/3 0/31 0/ 0 ©/.%5 6/% 075 0f)1 6/ 3 ©Of ¢
e 0/s 0/S 0/5 0/3 0/1 0/0 0/S By s o/S 0f 3 0/ 2 P
® 0/ 0/5 06/8 0Of 1 0/ 1 @/ 6 @/%0/5 8/ 8 ©/0 03 !
16 0/ 6/8 0/S 0/1 0/0 ©/0 © 5 0/ 5 ©f 5 0/ 0 0/ 1 o0/«
i1 o/ S 0/8%5 /5 ©f 31 0/ 0 O/0 0/S5 Of & 0/ 4 0/0 071 0«
12 ©/ s /8% /35 ©/0 /0 0/0 0/ 8% ©f % /& 06/0 0713 84 ¢
i3 /% 0/ 0/S5 0f 0O 0/ © 6/0 6/% 0Of s 6/ & 0/0 071 0f¢
14 6/ % ©6/8% ©/8 0O/ 0O ©/ 0 06/0 6/8%8 06/ 8 @/ 4 0/0 0/ 1 0f¢
13 0/ 8% 6/8 6/8 9/ 0 147 00/ 0 6/8% 0/8 0/ 8 © 0 @/ 1 ©f¢
16 0/ 86 ©0/8 ©6/¢ 0/ 0 0#0 /0 0/8 © % ©f & €/ 0 6/ 3 07 ¢
17 0/ 0/% 0/ & 0O/ 0O ©/0 0/%5 0/8 0/& 0/0 Of 2 ©Of ¢
ig 0/ % O/8 0/ 3 0 6/© 0/0 ©6/85 ©f % 0/ 3 0/0 9/3 o0/ ¢
i9 6/ 8 0/% 0/ 3 9o ¢/ © 06/0 0/ 8% 0/ 8 /3 /0 /31 ©/¢
20 0/ 8 0/ 5 ©f 3 &6 &/ © 0/C O/ 5 © 8 e/ 3 6/0 ¢/ 0 @7 ¢
21 9/5 0/5 0/ 3\0/0 0/0 0/0 0/5 ©/5 0/ 3 0] 0 /0 0 ¢
22 8/ 8 ¢/ 8 © 0/ 6. 8/ 0 -0/-0 ©/-8" 64-8 -0/ -3 ~8f-0- 0/-0 .9/ ¢
23 0/ 8 ©/ 8 H/°3 ¢/ © /¢ e, ¢ o/ 8 @/ & 6/ 2 @76 8/ @ @4 ¢
26 6/ 6 0/ S €/ 3 0f 0 0/ 0 ©/0 0 & @/ 8 €/ 38 0/ 0 8/ & 67 ¢
2% 0/ 8 ©/8% 6/ 3 /0 0/0 ©f/0 0/ 8 ©/ 8 ©/ 2 o/ 0 85 @ @5 ¢
28 ©/ % ©/8 © 3 ©/0 0/ 0 0/0 0/ 8 ©f % 0/ & ©/0 6/0 0/¢
a7 /8 /8 @/ 3 ©f 0 6/ © 0/0 6/8% ©/ 8 6/ 2 @/ 6 970 s
28 "0/ 0 0/0 0/0 0/0 ©/0 0/0 ©/0 ©/0 O/C 0/ 0O ©f 0 ¢
O
Legend: f= nuaber of -animals with signe, B = mvim Lreged
¥ = pales, P = fensles "H.LEHE B T ,gqBisy = M
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Test compounds Isophorendiieccysrat- - -7 - | - -em -
Study-no: 70085618

B8ign: Scheunpfenibalichke Geclusshe

Analytical Conceatratiea - mg/m2 air
] 20.4 $3.3 73.8 106.6 610.3 4] 20.4 83.3 73.8 10¢.6 410..

Sex M u u % u u £ F 7 7 P 2
Day B/ off o/8 o/ a/M o/ a/m a/8 o/ /8 u/E o/
) 9/ 0/3 0/% 0/5 ©/S 0/O O/S O/ 3 O/ S O/r§ 0/ S 0/ (
3 ©/s 0/8 0/S 06/8 6/2 0/0 ©/S ©0/5 0/5 O 9/ & Of ¢
2 /s 0/8 0/§ 0/4 0/2 0/0 0/S 0/5 0/S V7S 6f1 0] ¢
3 /5 0/ 0/ ©/3 0/2 0/0 0/S O/8 O/ 5 0/ 3 0/ 1 0f (
é /s 0/ 0/S 0/3 23/3 0/ 0 0/% ©/ 5 ORS 0/ 1 0/ 1 0/ (
5 0/% 0/S 0/S 0/3 1/2 ©/ 0 ©f S olngis o/ 3 61 0f ¢
6 6/S 0/5 0/5 0/3 3/2 0/0 © S 0Of /8 0/1 ©/1 6 ¢
? 0/6 0/5 0/S ©/3 6/ 1 0/0 O/5 O/ % 0/5 ©/1 0/ 1 Of
8 ©/5 0/5 0/5 ©/3 0/3 0/0 0/% &S 0/ 5 0/ 1 ©f 1 o) (
9 0/5 0/5 0/S 0/1 0/32 0/0 0/ O/ S ©/S 0/0 0/ 1 0f (
10 /%5 0/5 0/5 0/1 0/0 0/0 0/S ©/ S5 0/S 0/ 6 0/3 0] ¢
12 /5 0/S 0/ 0/1 0/0 0/0 0/S 0/S Of/4 O/ C 0/1 0
12 /5 0/ 6/S 0/0 ©0/0 0/0 0/% ©/% 0/ 4 0/0 ©f 1 0/ ¢
13- 9/5 0/8 0/5 ©/0 6/0 0/0-0/5 0/ $-0/4 0/© © 1 0] (
16 /5 0/s 0/5 0/0 ©0/0_0/0 0/% ©/8 0/4 0/0 ©f 1 0/ ¢
18 0/5 0/5 0/5 o/ 0 6/ (/0 0/S 0/S 0/ 4 0/ 0 O/ 1 0f C
16 0/S ©/%5 06/ & 0/ 0 O 0/ 0 6/3 0/% ©/ & 0/ 0 0f1 0/ ¢
17 ©/ 5 0/ 5 6 & 0{0 6/'¢ 6/ 0 ©/8 ©/S ©0/4 0/6 0] 1 0f ¢
18 . 0/5 06/3% 0/ 3 6/ 0 6/0 0/8 0/5 ©f3 ©/0 0j31 0/ C
19 0/ 5 0f 3 ws& ©/0 0/0 0/8 -0/ 8 /-3 0/0-0/3 0O C
20 9/5 0/s 0/3 6{0 ©/0 0/0 0/$S O/% 0/S 0/0 0/ 0 0]
21 ©/5 0/5 0/3\0/ 0 0/ 0 0/0 0/% ©/% Of/3 0/0 0/ 0 O/ C
22 @/ 5 0/S O/t 670 G/O ©/0 ©/S ©0/% ©/3 0/0 0/ 0 0/ C
23 /5 0f 8 ©/6 0/0 0/0 O/S ©/S ©0/3 0/0 ©/ D 0/ O
2¢ e/ 5 0f 8 3 06/0 6/0 0/0 0/5 0/S O/3 0/0 0/0 0/ O
25 9/5 0/5 ©/3 ©/6 0/C 0/0 ©/% 0/% ©/2 0/0 G/ 0 0/ O
26 . 06/5 0/% 0/3 6/06 ©/0C 0/0 O/% ©/ S Of2 €/ 0 0/0 0/ 0
27 - 0/% 0/S 0/3 0/0 ©/0 0/0 O/S O/ ©/2 /0 0/0 0/ O
28 ©/0 0/0 /0 0/]@ ©/0 0/0 ©/ 06 © © 0/ 0/0 0/0 o/ 0

(¢ =

Legends oY= musber of animals with eigns,- E-m&m ‘§ (2996

K e males, P « fesales R M w@*‘:;‘ 2
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Bigns Cypamose

Analytical Concentratiom - Bg/m3 eiz

o 20.64 $3.3 73.8 104.6 €10.3 0O 20.4 $3.3 73.8 106.6 41i0.

8ex M | M M " B ? 4 | 4 4 4 ?
Day 8/ =n/8 a/8 a/m B8/ o/ a/8 a/8 afE 8/8 afE afs
0 6/ 0/ 0/8 0/8 0/% 0/0 0/ 0/ S 0/ % © 0/ s oy
i 6/s 0/5 0/8 2/4 0/2 0/0 0/S 0/ 5 0/ 8 1 0/ & of
2 /5 0/S 0/ 1/4 0/2 0/0 0/S 0Of S 0/ 8%/ s 071 oy
3 0/S 0/S 0/S ©/3 0/2 0/0 6/ 5 ©f s €/ % 31/3.0/12 oy
é 6/ 0/8 0/% 0/3 ©/2 0/0 O s 8/ 8 g.s © 1 o/ 2 o
8 ©/$ 0/S 0/S5 0/3 0/2 0/0 ©) S o/sQ’o $ 6/31-0/1 o
6 /S 0/ 0/5 0/3 ©/2 ©/f 0 0/ 8 0/,8V0/8 ©/31 0/ 1 o
7 6/8 0/8 3/s 1/3 0/2 0/0 0/% ©f 3/ % /31 3731 o/
8 0/ % 0/8 3/ 8 3/3 -6/ 2 0/ 0/8 V7rs 3/5 171 i/ 1 e

® /8 0/S 3/8 31/1 ©0/3 ©f 0 6/® 0/ 85 3/8 6/ 0 3/1°
10 0/ 8 0/% 3/5 3/1T0/0 ©/0 0/ 8 0 S 2/8 ©/0 171 o
11 0/ 8 0/%5 3/8 1/1 0/@ ©/G 0/ S 0f 5 /4 ©6/0 371 of
12 9/ 6/5 4/%5 0/0 0/0 0/0 0/ S ©f S 2/ 4 0/0 171 o
13 9/ 0/5 4/5 0/0 0/06 0/ 0 0/5 6/ 5 2/ & 0/0 31/31 of
14 6/$ /% ¢/S5 0/0 ¢/ 06 O/¢ o/ S ©/ % 2/4 0/0 131 of
1s 0/5 0/ 4/8 /0 0 0/0 /% 0/8% 2/4¢ ©0/0 1/1 of
16 9/ 0/% 3/4 0/0°QLO O/ 0 0/ 5 /S 2/4 6/0 0/1 ©f
17 0/ 0/5 3/4 0/ 6O 0/0 0/ 8 0/ 8 2/46 ©/0 6712 0/
is 0/8 0/8 2/3 0/ ©/ 0 0/0 0/ 8 0§ /3 6/0 3171 of
19 0/ 8 ©/ 85 2/3 9/ ©0/@ 0/ 0 0/ 8 0f s /3 ©/0 31732 0f
20 /% 0/8 3/ 3 © 6/0 06/0 0/ 6/8 1/3 of 0 8/ @ 0/ «
21 9/8 0/8 1/ 3\0/0 ©0/0 0/0 0/5 0/ s i/3 0/ 06 0/ 0 of ¢
22 0/5% 0/8 1 9/ 0 0/ 0 0/0 0/5 ©/S$_.1/)3 ©f 0 6/ 6 0/ ¢
23 /S 0/5,1/'3 0/0 -6/ 0 0/ 0 0f S @/ 8 3/3 0/0 0/0 0f ¢
2¢ o/ 8 015%13 0/0 6/ 0 0/0 0/8 6/ 3/3 of 0 8/ 0 01
28 0/ 8 0/5 31/3 0/© ©/0 0/0 o/ 8 9 % 0/2 ©/06 0/0 0f ¢
26 6/s 0/8 1/3 0/0 ©/Q ©/0 ©f S /8 0/2 of0-0/0 0/«
27 -9/ % 0/8 3/3 ©0/6 ©/ 6 Of0 €/ 5 0/8 ©/2 ©/0 0/j0 prt¢
26 /0 ©/0 0/6 o/6 0/ 0 ©f 0 /0 e/ 0 o0/0 o7 ¢ o/0( ¢

(©)

Legend: e number of animels with eigre, B » gusvivers

K = males, P « feanles
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Gross pathology report (Cont.) e iz
Individual findings / male rats

1046 | 31 | 7 " [hung tess colapaed, with dart-1e3%53

32 id B nosenmcousmanmewithmddm - L
| . p!wnlemtywuhu,hn!dw&qmd
mmwmmmmommma
o lliquidstthecutpat
33 10d - kmg!esseoﬂapaed,wé:hdnkmm -

35 id
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' o luagd@me%ydask-red,mofﬁwdsﬁbem




- BAYER AG R .
DEPARTMENT OF TOXICOLOGY. .. . - .

Gress pathelogy report (Coant.) e LTt
Individual findings / male rats
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Gross pathelogy report (Cont.) L e e
Individusl findings / female rats . R
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Individusl fladings / female rats

73.8 70 9d hmg less collapeed, with dask-red foci
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other organs sutolytic Ve
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Gress pathelogy veport (Cont) - :
Individual findings / female rats
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No. | Substamce Limit compuied T —
mgh 2 mmeYm® of value (2 mgfl)
1 Assenie 0.04 As 0S 0.015
2 |Lead 0.04 Po 0.2 00 @F
3 - 0005~y Cd 0.04 0002
4 Chrome 0.05 Cr 1 . £
A4
5 _|ome 005 | oW 2 A o0
6 | Fluoside 1.5 F- » o Y] 02
T . [iNicked 005 | 28 c09 .l o0
9 Nitsite 0.1 NO;( 22 0.02
10 v 0.001 & 0.008 0.0008
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2. SUMMARY

An analytical method is described that can be used to determine the concentration of
the test material ISOPHORONDiISOCYANAT (IPDI) in test atmospheres.

The test material as an aerosol 's adsorbed on glass powder loaded wi 1‘. N-4-
nitrobenzyl-N-n-propylamine solution (nitro reagent). The isocyanate component
reacts to form the corresponding urea derivative. After desorption with acet onitrile,
the reaction product is quantified by high-performance liquid Rromatography
(HPLC; UV detection). . _\—‘9

Standard solutions of the test material treated similary to @,st samples with the
nitro reagent were used as basis for evaluation. QD

With a 10 litres atmosphere sample and an end solution volume of 50 ml, the fimit of
quantification for this test substance has been found to be 7,05 mg test

material/m3. TIPEN ¢ TN .
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An analytical method for the quantification of ISOPHORONDIISOCYANAT from test
atmospheres was developed. This work was conducted In preparation for
investigations on the inhalation toxicity of this test material. The method and its vali-
dation is described in thie report. e

in this method, developed by N. Kuck and modified by ourselves, the test mategigl as
an aerosol is aliowed to react with N-4-nitrobenzyl-N-n-propylamine (nitro ) to
form the comesponding urea compound (I), which is then determined high-
performance liquid chromatography (HPLC) with UV detection. The tegd material as
an aerosol is adsorbed from the test atmosphere in two series-¢onnected Tubes
packed with glass powder loaded with the nitro reagent solutiag. {PD! vrea
derivative (l) was then desorbed with acetonitrile and the so!uti?u was injected, after
appropriate dilution, onto the HPLC

Standard soluhons of !he teﬂ mawnal treated ssm:!ary to iest samp!es wﬂh the nitro-
reagent were used as basis for evaluation.

—eFage . me

3 e 28R
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4 MATERIALSANDMETHOD -~ = -

4.4. HIGH PERFGRHANGE LﬁQU!D GHROMATOGRAPHY

i
Highpemmmmnmgmph HP1080 equipped with ' oo
Autosampler

-DAD (MWM)

from Hewleti-Packard
Column: Nuclecs? RP 18 6 pam; L 126 mmy; ID: 4mm;
Mabile phase: A:  50% buffer solufion ™

8: 50% acefonitrile '
gradient program: time 3 min: 50%8 —> time 7 min: 85%8
buffer composition: . - 2mi HPO,+4mi Triethylamine ad 1000 mi Mii-Q-water
1.0 mimin - e s

Flow cate: v
Injection volume: 200
Detector: wavelength: 275 nm . - -
bandwidh (BW):r 8am R
reference: 400m§(_100nm3w
s2.0HERAPPARATUS © ¢
Gasmmingdevice(&w) S\ h
Mini A-Pump (P} ! ) o
Rotameter (R) ’ T o
Manometer (D) e ' .
Needle vaive (V) - : .
calibrated thermomeler for temperature measurement
calibrated beromater
10, 20, 50, 500 mé volumetric flasks
Glasﬁms&.@amabouﬂm e
mmmmwmasmmmsmm
EIE AR oheie S AV

Packing: each tube € g glaes powder -, - - %o A
B v (ltssmpaiaw 'lg wiw:- ‘\\'

' . gt ; "M‘* '*..; ‘°"..j‘7».—_ . [ S A ;}“ﬂ,&ﬁj\« \‘W-‘f
o\ Gonthtopinges (2514 1001420018 1O Hamilon) L

TVEISTE B b L achEmoruedh “Ww ‘
ml IPEEMN bmgm!m“mm’) R < S ’ii,‘f?'»- ‘:f‘?,ﬁ‘.‘ e
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4.3. SOLVENTS AND CHEMICALS ST Fa

Acetonitrlie p.a.; Merck | , T T -

Wm(nﬁm available from Mill-Q pius unit, Fa. Millipore

D»mrormmnep.A.

4-Nitrobe ropylemmonium chioride p.A., Fa.RMdeHaen No,33487

Glasspm«mm G. Karl, Part-do. GIK 2648004

sodium sulfels p.A., Merck ' -

Phosphoric acid (85%ig) o . S _

. R

_ 4-nitrobenzy-N-n-prosylammoniu (oorrespmdmgb134¢ﬁ’eebmsndissdvedh
monuofmwmwmsomammhwmmMism ite precipliate
(free base) is formed. The aqueous suspension&uansﬁuadnbasoou funnel end

extracied with 250 ml dichloromethane. The organic phase is separated off, over sodium sullate,
mmmammmmmmwmmmmmmmm.mm
contains 2.7 mg nitro reagent (free baselmi dichioromethane. The jon can be used as en
absomhonsohﬁonnw-ﬂa&aswﬂaﬁcrsammm powder-packed tubes,
the nitro reagent serving fo load the adsorbent carrier material. PR

4wmammmnmmammmum
is then brought w gvll m m solulion &
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Eigure 1b; MS specirum
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iSOPHOROh&IISOCYANAT urea-deﬂsatwe was synthosized w M ihe cetraponem idemﬂy end

for verification of chromatogram peaks.— — — . .

ﬂSWWMTBMMtomWsMﬁMmme
memmnmmwmeWMBevammwammmﬂmmmms
separated, and dried cvemight st 40°C. mmm.mmaess&mmsm Thers
are two isomeres in the reaction product W axisl and equaliorial posilions of the
CH,CNO- and CH;- groups. The spectra (TH-NMR; 1 ;. M) shown below confirm the
struclure unambiguously. The struclure elucidaﬂionwas performed lnthediepmmem Bayer AG PH-
AQ-F / Dr. Winsche.

Eigure 18; "H-NMR spectrum

vv-;wthi

-
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§. SAMPLE COLLECTION AND PREPARATION ~ ~ -

The surface of the glass powder in each adsorption tube is first loaded with 1 mi of the nltro reagent
solution. The solvent is collected and discaidied. Two Serfes-connecied adsorplion tubes pretrested in
medescdbedway(k,:Q:Azzzq)mcomoaodbmesanmm(ﬂfhwmo.Sbm
lfmin)(t-‘ig.l').metohlvolumeofsamplodak(vx)metempordmofﬂngamﬁe)m
chambertemperalum(rx)andlhebammemcplmm(m)ammded.mmmamm
colleclion adsosption tubes (A, are mounied agasinst the flow direction on & 50 m! volumetric
flask. To desorb the urea deriv aafumwlhﬁitodandﬁmldacﬂmlﬂohpamm
through the tubes. The contents of the volumetric flask are then mads up to the mark with acelGeirie,
Samples of low concentration (approx. 1 mg/m®) are eluted wilth 25 m! of acefoniirie. s e

then injected onto the HPLC after appropriate diution. -
Eigure 2; Sample coliection apparatus e TR

%

K inhalation chamber T &, ¥V Needle vaive
A,  Adsorption tube; packing: 499&% P Pump ) )
A,  Adsorption tube; packing: %&sspowder T, Temperature of Gas flow meter
KF condenser (oplional) | T Temperature of chamber -
R  Rotameter ___ - ; P, Barometeric pressure
D  Manometer 7 G Gasfiowmeler
?‘ R Sl 1 7-1a- SR LI oA :mm’ﬁj K
fope b UL - ‘é‘i"%‘@.‘zﬁj@
Q/Q’ o "!""s*m@:-M“‘ o ?.".‘: ‘}:}) .
i . N~
4 i
‘e .
.
: ! ? ,, i
H ¢
i , i e N

s @r«-»m . = 5 ~y
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6. CALIBRATION OF THE ANALYTICAL METHOD

To set up the calibration series, test matesial solutions in nitro resgent solution were prepared with

appropriate concenirations (see 4.4.2.). Method-specific adjusiments were mede on the HPLC and
20,0 i of each calibration concentration was injecied twice in succession.

——————

M t wavelenath: 275 pm (see the UV spectrum, Fig. 3). ST
Fig. S shows a typical chromatogram of these calibration solutions. The calibration line is piotied
mfmmmmm.tmmmmanmm &re

e

possible. The chromatograms were evaluated with reference to the urea derivative of
isomer I o i %
Retention time: IPD{ urea derivative (isomer f) approx. 7.8 min ?“
{PD! urea derivative (isomer [f) approx. §,1 min Q- .
cencentration range: 1.41 to 203 4 pg/ml .
The statistically evaluated caiibration curve is shown in Fig. 4. This cuxe«ﬂas piotied by the

integrator and was based upon the injected concentrations.

Figure 3: UV spectra of the IPDI urea Figure 4; typical calibrui@r\(e for the analytical £
derivative method

e
The calibration is linear in the range shown. The lnesr '
regression veius: 2= 0000 . :

Eigure §; LCRhromatogrem of the test substance urea derivative
concentration: 203,4 po/mi
< i :
\ & I S
X\ -
\? - .{f

&
,l;uaullii
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7. CALOULA'HON OF THE ANALYTICAL RESULTS = ~ -

mmﬁhhammmwum Since the samgle and standard ars (resied
identicadly, theconmmionmaonolnmmbomcalwated The integrator evaluates sach
samﬂebasﬁmmmwmmmwmwm(mme) The resulls ere -
expressed in unils of g test maledalmi solution.. .,
meMMMWMFaﬁonhMleﬂMmkdﬂemmmmomlaﬁm

X°F (2:3+T )
test material/m?® air = * e
ma V.. (273+1,) O
-~ .. ?
F dilution factor (= SONI' undiluted analytical solution) Q~
X |lwg/mi]  |test material concentration in the apalytical solution &
v, || chamber atmosphers collected volume = = |
TG {°C} temperature of the gas flowmeter - e
T i°C] temperature of the inhalation chamber D
ST L Yy 28w o : a oo .
L S STABILITY © . etel. e
Product Poriod | . Medium, O | ., Temperatite’, 1" " gource
test material ures 4days - - | ME : roomtempmw - Study No.
derivative : oIS et g beoet o v tosT e sl ¢ 70085418
test material urea 1 hour dﬁ materisl | room tampersiuro Shuly ie.
derivative p&m 3 70055415
DEETTRNET .. TR SR L . RS Tht i TV
testmaterisl | 4hous .| “Acelon (adfg) MW; msmws

[V e R 3o,

Aasolmonstestedmmfound%bostsble mmmmmmmmm
chromatographic sampie preparation (elutlon of test meterial from Gm powdor difution, and
injection) all are inducted during the tested time frames. AR RES «. A

O 9 m:c:m : =

mewmhmmum ngsmm!ﬂm ef w0
different_concenirations of the 24 mwmh
teble 1. %Mammmmmnmm

') aewS
e woi <6<
e i) e , T T ssuineaTme

(43
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Table §; . g i -
1,410 [pg/mi)| 203,400 [g/mi]
— 9210448 | ¢
67,410 9287.275
86514 | 9301443
84,145 | 9245974
€375 | 9237607
71,017 9272.270
68,550 | 9222,041 IS
67420 - | 9245875
67,369 9188.107 o
85.871 9207.749 - -
EAN = 66,741 MEAN = 9239,679 <
V =2303% |V =044% \ &
Y
~ 10.RECOVERY - = - -

To determine ihe recovery, @ solution was prepared that contained 9120 pg test materalmi
acefonitrile. 1,0 mi portion of this solution (912,0 pg in absolute amounts) were added from & pipette
to the glass powder (loaded with 1 mi q{ 'tl@!e.ag_em solution) qf_ t{ig ﬁ:st»o_f two series-connected

adsorption tubes (A,). . .

The sampling was performed with the instrume a’g’vg in Fig. 6. The air throughput was 1.0 Umin
and the volume was 10 of drad air. At the end of e test the tubes were eluted jointly with 56 mi
acetonitrile. The content quantification based on the plotted calibration curve (see section 8.) onto the
HPLC. : Q ) T3 e .

The results are summarized in Table 2 %ncovély was 102,3%. The folal amount of test material
was contained in the first adsorptlon'%’e (A (ro test material was detected in the skuste from A,
This agrees wilth prefiminary e)% nis conducted under conditions of Inhalstion toxicological

testing. - ‘
Figure 6; Apparatus for the determination of the recovery e e
o |
© LR A
'y : . T ToMARasn T T
- ' o 1
(<’ Gas * ' &
A\ E Ay, A, R D V P @ -
Py ,:-
Q) Inert Gas: dsied air } 4 Pump o
[ mtm(cma) @ Ges flow meter
A, 4 g glaes powder + {ost material T".‘re temoeratures: room temp.; Gas flow meler
Ay 2 g gless powder A beremetrlc presaure
v needie valve S
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‘ Jable 2. Transfer rate resulls

RECOVERY
target- actual- aclualk

Neo. conceniration concentration conceniration

__fug) [%]
] 12,0 834,86 102,
2 812.0 830, 1020

mean (= recovery): 162,3% O

?
(("Q-
41. DETECTION LIBIT <&

The lowest deteciion Emit of this analytical method i 1,41 ¢g test mate in acetonitrile. With 8
sample coliection volume of 10 litres and an end dilution volume of S0 % 8 concentratior: °f 7,08 mg
N test materisUm® can be accurately determined.
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