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1. Prelimivary studies were performed dealing with the eznglyaas, the
chirscteristics and reproducibility of MDI aerosols in an inhalation
chamber, Thase studies were followad by a subacute inhalation toricity
study of polymeric MDI, during which groups of 10 male and 10 female
rats ware exposed to atmospheres containing #erosols of the test ma~
terial at levels of 0, 2, 5 or 15 mg/m3 for 6 hours/day, 5 days/wesk
during a period of 2 weeks. Symptomatology, body weights, lung weights
and gross pathology were used as criteria to disclose poasible adverse
effecty,

During the 2-week inhalation toxicity study concentrations of poly*
meric MDY in the test atmoegpheres were monitored by means of a Qo
cascade and, once daily, determined by HPLC.

The mean actual concentrations of polymeric MDI zs determined by means
af the QCM cascade were 2,18 % 0.23, 4.88 + 0.77 and 13.55 * 1.30 ng/
m for the low=, mid=~ and high-level group, respectively, There vers
lexge discrepancies between the values obtained by the QCM cascade and
those found by means of HPLC.

No MDA and no PHI could be detected in the test atmogpheres.

Severe respiratory distress was observed in male and female rats ex—
posed te 15 mg polymeric MDI/m - Male rats expcsed to 5 mg/m
showad similar but much less gevere signs.

Sa2ven out af 10 males and oune osut of 10 females expoged to 15 mng poly-
maric MDI/m died before the end of the study.

Savere growth retardation was observed ia male and famale rats exposed

o 15 mg pclymsrzg Mbi/m3 and slighe greath retardation in males
exposed to § mg/m .

Lung=to-=body veigbt rae;as wers hzghef 13 all test groups than ie con~

trols. There was a pcgltxvs dass-rasp&zse relstzﬁasﬁxgq .
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i G:eas gsghaiegisgl exg&iagsigﬁ f&ilﬁﬂ to rs?agi ﬁﬁgﬁgﬁﬁ which could be
ascribad to the test material.

8. Based on the warginal increase in lung~te-body waight ratic 2 mg poly-

maric 531!2; of air is sn effact lavgl.
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PRELIHINARY STUDIRS OF POLYMERIC MDI AREOSOLS AND A SUBACITE (2-WGEK)
INHALATION TOXIGITY STUDY OF POLYMERIC MDI IN KATS

1. INTRODUCTION

At the request of the International lsccyeuste Inc., U.S.A., & resasrch
program is performed coucerning the toxicological proparties of inhaled
polymeric MDI. Within the scope of this program & subacute (Z-week) inha—
lation toxicity study in vats was carried out to enable the eslection of
the dose lavels of MDI to be used in & subsequent subchroanic inhalatien
toxicity study in rats. The dose lavels for this J~week study were sslec~
ted on the basis of the results obtained from an one~week Fur depogition
study with polymeric MDI (Report V 82.049, August 1982). In this study
the roncentration of the serosol was measured indirectly by datermination
of oil-raed which -3 added tu the test matarial. During the Z-week atudy
described in the present report the concentration of polymeric MDI in the
atmogphere was determinaed smong others by a QCM cascade. Thereforas, it
was necessary to purform a preliminary study dealing with the relation
betwaan valuaes obtainsd by the QCHM cascade and the oil-rad mathod.

In additioa, two other preliminary studies with polimeric MDI were car~
rvied ocut. One to get information on the distribution of the HDI aerosol
in the exposuvze chewber under conditions correspending with those pre-
vailing during the inbhalation toxicity studies with this test material.
The other probe study wus performed to investigate the reproducibility of
the polymeric MDI serosol. Both the three preliminery studies and the
2-week inhalation toxicity study are described in the present raport.
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2. HATERIAL AND MEIBOLS

.

2.1 Tase ﬁgggfig;

A sample of polymsric MDL (Desmsdur 44 V 20) vas received from Bayex AG,
Laverkusen, FRG, in May, 1982, Dessodur 44 ¥V is a vigaous (1] = 200 + 49
mpag), dark brown liquid with the following cuxsposition as apecified by

Bayar AG:
NCO = contsnt 30+ 272 (w/w)
bydrolysable chlorine £ 0.32 "
total chlorine : $0.82 "
chlorobenzanas : g 0.0152 ¢
pheuyl isocyanate g 0,005 2 ¢
content of monomeric MDI 52+3% "
content of sediment o.01 ¢ v

2.2 Exposure chambzrs

H 1000 muititiered inhelation chambers wanvfactured by Hazletos Systems
Tac., U.S.A., were used. The chambers have besn comstructed of stainl~gs
steel with glass doors om two gides. This allowas observatins ~f the gni-

wals during exposure. The capacity of the chambers is about .5 ma.

2.3 Generatior of the test stmospheres

The polymeric MDI aerosols were generated bvw mesans of a stainless steel/
glass air nebulisar. A cyclone was placed behind the nebuliser to remove
large particles to ensure that, upon entsring the inhalation chaubar, 95

% of tne parricles was smaller than 5 ym.
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2.4 Prelivinary studiag

2.4.1 Study into the distwibutic of ?ﬂl?ﬁ@ii” MBI aevvesl ia the isha-
lazion chaubay

An aerosol of polywaric MDI was led into the inhslaticn chasbar during
ega period of 6 hours. The total airflow through the rhemher wsa 36

® ihaur.

The chamber was fully laden with cages, panw, and 120 individually housed
adult Cpb:WU, Wistar Random rats.

To determine the concentration of polymeric MDI, test atmoaphere gauples
were taken with a Berkaley model C~1000A QCM Cascade Airborne Particle
Bize Anslyzer (QCM cascade), using « flow rate of 250 ml/minute (fig. 1).
The ssmpling locaticns inm the chamber are given in fig. 2; they ware
coded 1, 2, 3, 4, & and 6.

Two geries of samples were taken, one series in duplo 2.5 hours aftsr the
start of the ax- - - ‘@ period snd the other after 5 hourw.

2.4.2 Two-day study into the comtrol and reproducibility of polymeric MDI
asrogel in the inhalation chamber

An asrogol of polymeric MDI was generated from a unebuliiler and led imuo
the inhalation chember wuring 6 hours/day, for 2 days. Zn%ﬁ;glly, the g
total air flow thvough the chavber was 40 a3/heuy, The nebuliser was

operated in such 2 way that a concentration of absut 5 mg pelyuarie MDI/

m3 air could be expected. The chambar was fully laden with cages and -

PAns.

To determine the coucentration of the polymsvic MDY atmosy. v, samplas

wgrs teken from one leocation in the chamber with the QCH c4scada. To ad-
just the aexosol ecneaﬁttatxsa in the azgssghase, the totsl sir flew o =
through the chawmbay wa& ex:kaz Lﬁczaassé sg decressad é%?&&élﬁg o th@ ' ’

coucentration values d@gesazéad by tﬁa Qﬂﬁ easgsdes
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During the sacond day additioncl atmosphere smmplew wars taken for deter—
minatlon of the wmovomeric MDI concentration Ly HPLC. The polymeric MDI
aerosol concentration was calenlated from the contenc of moacmeric MDI,
One of these ssmples was analysed for MDA content (for mathod and ngaly~
aes sse vaport V 82.950).

Z.4,3 Two~day study iato the relation batween polyueric MDI concea-
trationa measured by a (M cascade and those obtained by oil-red

magguramants

Aeroeols of polymeric MDI in the imhalat:is: chamber wet: genevated at
concantratious of 2 mg/m3 and 15 ”g/m3 during 6 hours per day, for 2
daye. The total air flow through tha chamber was 40 malhou?s The con-
centyation of the aexosol in the chamber was simultaneously determined by
the Qéﬁ cascade and by the oil-red method (see addendum to pretocol for
preliminary atmosphere gemeratiom, analytical,»and'acuce and gub—acute
inhalation toxicity atudies of polymeric MDI, chapters & and 2 respect-
ively).

On the bsais of the concentration data, obtained by the QG4 cascade and
oil=red maaszuremsnts, the relation between these two methods wvas caleu-
latad.

2.5 Sub=-aeute {(2-waek) iphalation toxicity study

2.5.1 Test suimalas

Porty mele snd forty female SPF-bred Wistar rats (Cpb:WU, Wistsr Random)
vere obtained from the Ceatral Institute for the Breeding of Laboratery
Animals TNO, Zeist, the Netherlands on May 25, 1982. They weighed 35-50 g
on arvival and were 22 * 1 day old. The animals were allocated zendomly,
according to a computer randomization listing, to four groups, eszch cue

consisting of 10 males and 10 females.
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2.5.2 Maincenance

During expusure all rats ware housed iﬁdividagily in wire weash stainlase
ateal cages. Thﬁ total air flow through the inhslation chambers ranged
from 48 to 56 m !heur. The tesperature duxing the exposuras was 19,5 *
0.5 °C. The relative humidity in tha expoaure chambers varied from 50 to
60 % during the first three exposures. In this period about 75 Z of the
humidity readingn were above the upper limit of 55 7 meutioned in the
protocel. To reduce the ralative humidity, air supplied by the venti~
lation system was partly replaced by dry aix from the compressed—air sys~
tem. From Chet point of time the relative humidity in the inkalation
chambera did wot fall below 44 % and did not vis» above 56 %Z. After each
exposure the animals were returned to their living cages, 5 males or 5
females per cage. These cages were of stainless steel and had wire-mesh
bottows and front sides; they wera suspended in an open rack in an animal
rnom. The Cemperature and relative humidity iw this room were waintained
at 21 + 1 °C and 45-70 % respectively.

During exposure the animals were deprived of food and water. During the
non-exposure periods the animals were fed the Inscitute's stock diet and
bottled tap water ad libitum

2.5.3 Dose levels

The selected dose levels of polymeric MDY in the variocus test a:mospherea
were 0, 2, 5 and 15 mg/m .

2.5.4 Test atmosphers control .

The determinetion of the concentration sud particle size distribution of
pelymaeric MDI in the test atmospheres were performed by means of & QM
cascade. From each test stmﬁeghare'abeu§'19 éaéplea wege ta&gﬁ par day.
The ssmpling pexl@ds ware 2, 1 and 0.5 sec for the lss=, mid- and high-

dose levels, tegpectxvelv.
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In addition, once &« duy ‘one sample was Eékaarﬁgﬁa esch of tha Lest atmog-
pheres for the determination of the MDI and PHI concentration by means of
HPLC. '

Once a waak the MDA coucentration was wmeusurad by HPLC in each of the
test atuospheres.

411 methods and analytical procedures concerning the determination of PHI
sre described in full detail in our report V 82.050.

2.3.5 Conduct of the study '

Three groups of rats, each one consisting of 10 males and 10 females,
ware exposed to atmoaspheres containing aerosols at concentrations of 2, §
or 15 mg polymeric HDI/m3 respectively for 6 hours per day during two
periods of five sugcesaive days. The first exposure was on Monday, June
7, 1982; tae lagt 2xposure was terminated in the early afterncon of

Friday, June 18, 1982, Another group of 10 males and 10 females served as
sham~contrels., '

The animzls were observed for clinical symptoms before and after ex-
posure, but during the weekend ounly once a day.

Body weights were recorded just prior to the start of the eéxposure to the
test substance and on day 3, 6, 8 and 10, and just prior to sacrifice.

\utopsy was started two hours after termination of the lsst @xposure. The
urviving rats were sacrificed randomly. The rats wera killed by ex-
anguination from the abdominal aorta under ether anaesthesia, and then
xamined grossly for pathological changes. '

ungs, Crachea, larynx and nose of all rats ware presgerved in a & £ peu~-

zal agquecus phosphate buffered'selu:icg of f@rm&ld&hyde. The lungs of -

ats killed terminally were weighed, and then fixed b?'iaaraéiacbeal in~

usion of the fixative under 10 cm water pressure.
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The statiatical analysis of body weights and absolute leng weights waa
carried out using anslysis of co-variance followad by the Dunnett tesc.
Hody weight gain data were evaluated by using the Mann/Whitney U~test,
The lung~to-body weight ratics were compaced by analysis of variance and
the Dunnett test.

3. RESULTS

3.1 Preliminary studies

3.1.1 Digtritution of polymeric MDI aerosol in the irhalation chamber

The rssults obtained are prezented in table 1.

The mean concentration of polymeric MDI in the atmogphere was 2.9 mg/m3
of air. When the variation in the concentration is allowed to be + 20 %,
the range of concentration may vary from 2.3 mg/m3 of air to 3.3 mg/m3
of air. ‘

In that case the date of table 1 show that three concentration values
were out of limit; i.c. the values 3.9, 3.7 and 2.2, which were the re-
sults of samples taken after 2.5 hours at different locations, The con~
centrations at the different sample ports determined 5 hours after

atarting the expose showed only a very slight variation (2.6 - 2.9 mg/a” ),
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3:Le2 Control aud raproducibilicy of polyssric MDI aerozcl consantrations
Coucentrations and the correspouding air flows ars sumsarized in teble 2,

Tha councentracioa of polymexic MDI duving the first measuremsnts ware
diffarent from the expected concentration of about 5 ag/ng The concen~
txation of the aerosol, howavar, could be well controlled by inereasing
or decreasiog the total air flow.

3.1.3 Relation between polymeric MDI concentration values determined by
tha QC¥ caecade and by HPLC anslysis

During the control and reproducibility study of polymeric MDI aeroscls,
additional atwosphere samples were taken for analysis by HPLC. The re-
sults of these analyses and those obtained by the QCM cascade are pre-~
santad in table 3. From these results it appeared that the concentratiocus
&8s analysed by the HPLC were moetly higher than the values measured by
the QUM cascada.

The relation betwean QCH cascade and HPLC values varied from 0.61 to 1, .
acd was on average 0.81.

3.1.4 Relation between polymeric MDI concentration values determined by
the QCM cascade and by oil-red measurements

The vesults of the measuresments and the relation betwesn values obtainad
by the QCM cascade and the oil-red method sre presented in table &,

Concentration values as measured by the oil-red method sre slightly
higher than those determined by the QCM csgcade. The relatiocn hatween
oil-red values “ad those cbtained by the GOM cascgée varied from 110~
1.49 st concentrations of about 2 and 15 ﬁg[ﬂ . On average this re-
lation was 1.20 as based on fzve sar;%s eﬁ messursments.
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3.2 Sub-acute (Z-weak) inhglati@a ro icity study

3.2.1 Concentratious of polyweric MDI, MDA and PHI in the test atumospheres

Mean daily concentrations of polymeric MDI in the test atwospherss are
prasentad in table 5,

The dose lavels of this study (0, 2, § and 15 mg/m3 air) were selected

on the basis of a pravious fur~deposition study (see report V 82.049).
During that study the concentrations of polymeric MDI were datermined by
the oil-red msthod. As s consequence of the results of the preliminary
studies (see 3.1.4) the concentrations in the 2-week astudy which were
determined by QM cascade bad to be corrected with the oil-red/QCHM cas~
cade ratio. Thiz was dome by multiplication of the mean concentrations of
polymeric MDI obtained by the QCM cascade with a factor of 1.20.

After co%r&ction with this factor the mean daily atmospheres of polymeric
MBI in the different. test atmospheres during the entire study were

2718 * 0.23 wg/u®, 4.88 + 0.77 ug/m> and 13.55 + 1.30 mg/u’, re-
spectively.

The concentrations of polymeric MDI determined by HPLC and the concen=
trations determined by the QC4 cascade in samples taken simultaneously

.

are pregented in table 6, .
The atmospheres were sampled with the QCM cascade at the beginning and
frequently also at the end of the period during which 2 sample was taken
for analysis by HPLC. The diffarences between concentrations determined
by the two wethods were rather large. At the lowest dose-level, lower as
well as considerably higher values were obtained by HPLC analysis than by
means of the QUM vsscade. At the mid-dose level more values were similar,
but also at this leval a fewrgaﬁéencfa:ioés detarmined by BPLC were con-
siderably higher than those found with the Qcﬁ'c&acgde. At the level of
15 mg/mS most values determined by HPLC were laeer = in a few cases
even more than 50 % - than the eanceﬁtratlsns s&%slﬁeé by the QcH e&scaﬁei
Particle szze distributicen meas&sements shsweﬁ ﬁhaa §§rs zbaﬂ ?S z ez tﬁa
particles wan sualler thew 5 ym (tgﬁla ?)‘ e B

MlA and PHI aaul& nok. be é%t@aﬁ%é in &E? ﬁf i%ﬁ gﬁﬁaag§éf§ saﬁ?isge
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Je2:2 Clinical signs sud wortalicy

At the highest axposure’ lavel bﬁaavigﬁf and condition of the aniuals yara
saversly affacted, and 7 wmales and | female died. The firet rat died
shortly after the fourth axposure. During the first thres days ne abnopr-
walities were obsarved in health or bahsvicur. On day 4, howsvar, the
first clinical changes ware noticed. Bafore éxposure wovemants of tha
mela rats were slowar than thoss of controls, Puring the exposure they
showed glight pillow-arecticn and an increased raspiration freguensy. Dur-
ing the further course of the study these signe worsened considerably.
The suimals becanme severely dysproeic, showed o frequent laboured respir~"
ation and mouth breathiug. .

Other clinical aigns were salivation, frequent pawing of the nose and
bleeding from the nares. Swollen abdowans wers observed in wany malees
towsrds the end of the study. Slight diarrhoea was geen at day 6 ounly.
Similar but less savere effects were observed in females exposad to 15 mg
polymaric HDxim .

Sigos of irritation of the raspir&tory tract could slso be obgervad in
rats exposed to 5 mg polymeric HDI/m + These animals were restless and
slightly dispnosic, pawed their uoses and showed some pilo-srection. None
of these animals died. Behavigur or health of rats F@re not visibly af-
fected at the exposure lavael of 2 ug polymeric HDI/E .

3.2.3 Body weights : ® ..

Rats exposed to 15 mg polymeric ﬁDI/aS showed severs depression in

weight gain. In fact these animals hardly grew, whereas the controls
gained nearly 100 % body wesight (tables 9 and 10).

Algo in males of the mid-level group weight gain wss atatistically sig~
nificantly lower than that of the canﬁzals.

Females exposed to 2 ug polymeric ﬁntls of air showed lower ggagat

gain than did cantrals. Since at ‘the higher ezgssuré lavel of 5 @gla 7
of air weight gain was ahauz ‘similar to thet of the ee&ﬁz@ls ﬁ%g é;f%%E“
ences bewtwsan female aaagrals and femalas. of the iﬁaazgvgl gtaag eefe

»

c@a@&égzaé to be ga@zsslagigazly anzgaxfzcsat.br,
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3.2.4 Yung waights

Hean s&gﬁiute lung veights ware decressad in the top~level group aand
slighzly incressed in wales of the low-level group 28 compared ko ths
controls (tabls 11). Whan the luug weights vare exprensed ralative to the
body weights, it appearad that the meau lung waights in all test groups
wara higher thau those of tha controls. There was a positiva doss-
ragponge relationship both in males sod fewsles; the diffarsnces uvare
stsizgﬁxﬁally sigonificant only in rats ezposed to 15 or § ug polymaric
HBI/m .

3.2.5 Groea pathology

At autopsy no gross chauges"wera found that could be ascribed to treat-

meut. The cause of death could not be established in any of the animals
that died intercurrently.

4. DISCUSSION AND CONCLUSION

The concentration data of polymeric MDI obtained by QCM cascade and by
HPLC showed very inconsistent differences. Though, during the prelinminary
studies the proportional differemces betwaen thase two methods were rels=-
tively small, during the 2-week study large differences were cbsarved.
Horsover, sny consistency in the differences could hazdly be detected.
8ince the concentration dsta determined by the QCM cascads were constant,
the inconsistency wass ascribed to devisting values obtazined by HPLC
analysis.

8o far, no souad explanation is &vazlabza for these d1§z§s§anczes in re~ :
suits bet@s&a the greltaza&ry stuéxss and tka Zmﬁask sﬁgéy, '
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»

Hats fepsaﬁeﬁzy expgaad to an atﬂsﬁphéxg contaiving an aerosol of 15 my
polymaric Hﬁiim for a pariod of two vaeks appaated not to gain body
waight and showed severe reapiratory distress often followed by death,

particularly in wales. The savare clinical signs of respiratory insuf-

ficiency muggast marked changes in this organ system, which might have
been rasponaible for the desth of seversrl of these asnimals., This suggea-
tion is supported by the conaiderably increased lung=to=body weight
ratios found in rats of the high~level group. However, gross axamination
at autopay did aot reveal pulmonary changes attributable to the test ma~

, terial. Histopathological examination of the lrmgs is indicated to estab-
lish microscopic pulwonary alterations induced by polymeric MDI, if any.

Rats of the mid~level group showed similar but less severe changes than
did animals of the high-laval group. Growth retardation and slight res-
piratory distress were observed in males only, whereas increased relative
lung weights occurred in both gexes.

Exposure to an aerosol of 2 mg polymeric MDI/m3 resulted only in

alightly higher lung-~to~body weight ratios, the differences with the con~-
trols being not statisticslly significant. The positive dose response
reletlonsblp existing for the relative luag weights suggests that these
differences with the controls are attributable to treatment.

This suggestion has to be considered in future studies.

In summary, based on the marginal incresse ia lung~to-body weight ratioc 2 ng
polymeric MBI/m of air is an effect level.

INST. CIVO-TOX. AND NUTR. THG 8x
83~09-26/JB '
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This report was prapared by:

Drs P.G.J. Reuzel : ' %I/MA’/' E?{ lﬁ’fﬁ

and approved by:

(Bead Department of Biological Toxicology)

6. RETENTION OF RECORDS AND SPECIMENS

All raw data, specimens and the master copy of the final report are filed
ia the avchives of the D@p&:mm; of Bwlegzcal 'rexmaiag? under refar=-

ence: "B B1-2478, Intermational Isocyanate Institute Ime., fsciy%rm &%E,
Z-yaek inhal. tox. in rats." 7
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8TUDL RO 448 SUB-ACUTE INHALATION TOXICITY STUDY OF POLYMERIC HDT IN RATS

TABLE 1 - CONCENTRATION OF POLYMERIC MDI IN THE ATHOSPHEBE AT DIFFRRENT
LOCATIONS IN THE INHALATION CHAMBER AND AT DIFFERENT POINTS OF

TIME
concentration of polymaric MDY (ﬁg/&g)
hours after stavtiog in samples taken at sampling location
the axposure 1 2 3 4 5 6
2.5 3.1 3.5 2.8 2.9 2.2 2.6
3.2 3.9 2.7 3.7 2.6 2.8
S 2.7 2.9 2.8 2.6 2.7 2.8
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CEIVO/THO , o S : :
SIUIE RO 448 SUB~ACUTE INHALATION TOXICITY STUDY OF POLYMERIC MDY IN RATS

TABLE 2 ~ CONCENTRATIONS GF POLYMERIC WDT ABBOSOL AT ONE LOCATION BETER-
MINED BY A QM CASGADE

smmple time (min.) ééﬁ@@éﬁ%&ﬁiﬁﬁrafiﬂiﬁd

after stacting the polymaric MDI " total air flow
genaration of the ratae
aerosol wag/m? air) (m3 /hour)
FINgT DAY I JE
1] et 44

45 7.6 ; 7.8 49

a5 7.8 ; 7.2 40

125 ! 6.8 47

165 5.5 , 56

175 4.9 ; 4.5 56

195 4.1l ; 4.4 56

215 4o 5 3.9 50

245 5.7 ; 5.3 48
SECOND DAY ‘ .

0 s 50

60 9.1 ; 9.0 50

120 7.4 6.4 56

130 : 5.8 ; 5.3 54

143 5.2 54

165 4.1 54 .
180 4.9 . 61
240 5.3 ' 61
250 5.3 ; 4.6 61
257 5.0 ;3 5.7 €1

269 4.9 5 4.6 6l :
281 b 61

290 * b.6 ; 4.2 51
307 : 5.0 ; 5.0 él
317 5.0 ; 6.6 |
335 . 53;46 g

%5 L o e B B 0




CIVO/THO

STUY MO 448 SUB~ACUTE INHALATION TOXICYYY STUGY OF POLYMERIC HDI IN RATS

TABLE 3 ~ CONCENTRATION OF THE POLYMERIC MUY ABROSOL AT DIPFEEENT POINTS
' OF TIME, AND THE RELATION BETWEEN THE CONCUNTRATIOR DATA OB-
TAINE', 8Y QCM CASCAL:« AND HPLC ANALYSIS

semplea tima couceniration

aftex starting polymaric MDY .
the genaration QCH cascads/HPLE
(min.) (mg/m3 of aiz)

determinad by:

gggrcascada HPLQ

250 5.4 ; 4.6 6.72 "0.79 ; 0.63
257 5.0 ; 3.7 5.70 0.88 ; 1
269 . 4.9 ; 4.6 6.04 6.81 ; 0.76
281 4.4 . 5.62% 0.81

307 3.0 ; 5.0 3.57 0.99 ; 0.99
a7 5.0 ; 6.6 5.84 0.86

335 _ 3.3 ; 4.6 7.30 0.73 ; 0.63
1 355/360 .4 ; 4.4 7.18 0.75 ; 0.61

* This semple was also analysed for MDA-content
Ko MDA could be detected, e
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STUDE HO 448 SUB~ACUTE INHALATION TOXICITY STUDY OF POLYMERIC HDT TH RATS

TABLE & - CONCENTRATLON DATA OF POLYMERIC MDI ARROSOL DETERMINED BY A Qe
CASCADE OR BY AN OTL~RED METHOD AND THE HELATION BETWEEN THESE

VALUESR
sanple no: concentration polymeric MDE (mg/m3 of air)
LObtained by , ] relation
'QCM cascade oil~red method oile-red/qQCH
individual wean
values value
1 2.58; 2.58; . 2.56 3.11 1.21
2.52
2 2.57; 2.45; 2.36 3.02 1.18
2.65
3 16.8; 13.5; 14,0 . 15.4 1.10
13.8
4 16.1; 15.5; 15.1 17.1 1.13
13.8
5 13.0; 11.4; 12.5 ' 18.7 1.50

12.7; 13.0
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CIVO/TING o I
STUDY NO 448  SUB-ACUTE INHALATION TOXICITY STUDY OF POLYMERIC MDI IN RATZ

TABLE 5 MEAN DAILY CONCENTRATIONS OF POLYMENLIC MDT IN THE YEST ATHOSPHERES

Day of
exgggure Concentration (mg/m3)

groupa
B (low~level) C (mid~lavel) D ‘high~level)
nl> eouc.z) 8D 3 n - conce. sh n conec. SD

0% 12 1.89  0.35 12 375 0.59 12 11.43  3.02
1 10 2,07  0.63 11 3.79 0.77 11  10.30 1.53
2 10 1.64 0.57 11 3.92 1.25 11 10.37 1.68
3 12 1.79  0.58 11 432 2.45 11 12.23  3.66
4 8 2,12 0.41 10 432 1.13 10 13.11  4.13
7 12 1.73  0.28 12 3.82 0.70 12 9.56 2.28
8 9 1.87  0.45 11 3.46 0.6 12 11.73  2.88
9 10 1.61  0.16 11 432 1.02 12 12.28  3.16
10 13 1.5 0.61 16 3.40 0.70 16  10.31 1.73
11 12 1.89  0.39 14  5.63 1.62 16  11.62 4.09
connenererions  1-82  0.19 4.07  0.64 11.29  1.08

Corrected

Mean”’ 2.18  0.23 4.88 0.77 13.55  1.30

1) n = anumber of samples

2) conec. = concentration

3) sp = gtandard deviation of the mean
4) day 0 = first day of exposure

5) After correcting for the oil-red/QCM cascade ratio (z 1.200
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STUDY NO 448  SUB=ACUTE INHALATION TOXXCITY STUDY OF POLYHERIC MDI IN RATS

TABLE 6 CONCENTRATIONS OF POLYMERIC MDI IN TEST ATMOSPHERES DETERMINED BY HPLC
AND A QCM CASCADE IN SAMPLES TAKEN SIMULTANEOUSLY

Day of

Dﬁgé ieﬁgl (mg/m35 L
axposura 2 5 | 15
e 33 ~ 7 .
Method Method Hathod
I 11 1 1T VI 1I
0 1.94%  1.00 4,93% 3,51 11.43%  6.99
1 1.91% 1.32 4,01*% 4,63 10.30% 9,20
2 2.60% 1.88 4,08% 2,67 12.70% 10,10
3 2.04% 2.82 4. 45% 4,40 15.23*% 11.88
4 2.79 6.64 4,21% 7,91 13.95% 10.66
4 2.23 7.22 5.23% 5,99 11.25 9.81
4 2.13 7.60 5.10 7.80 15.59 10.29
7 2.31*% 23.86 4.71% 4,92 13.95% 16.21
8 2.13 6.59 4.31% 3,36 17.86% 7.81
9 1.94% 2.62 5.60 4.92 15.90% 6.38
10 1.98% 2.54 4.13* 3.36 11.08% 8.45
13 1.70% 6.38 5.86% 5,467 13.11* 6,38

1) All values have been adjusted for the oll-red/QQ4 Cascade ratio

2) T = QM Cascade
IT = HPLC

® = pean value of two determindtious, on

at the end of the period during which a sample was taken for HPLC

e carried out at the beginning and omne
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. FIGURE | - SAMPLING METHOD ¥OR A QUM CASGADE
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